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ENVIRONMENTAL PROTECTION AGENCY 

Establishment 
The Environmental Protection Agency Act, 
1992, was enacted on 23 April, 1992, and under 
this legislation the Agency was formally 
established on 26 July, 1993. 

Responsibilities 
T he Agency has a wide range of statutory duties 
and pow,ers under the Act. The main 
responsibilities of the Agency include the 
following: 

the licensing and regulation of large/complex 
industrial and other processes with significant 
polluting potential, on the basis of integrated 
pollution control (IPC) and the application of 
best available technologies for this purpose; 

the monitoring of environmental quality, 
including the establishment of databases to 
which the public will have access, and the 
publication of periodic reporcs on the scare of 
the environment; 

ad isfng public authorities in respect of 
environmental functions and assisting local 
authorities in the performance of thei r 
environmental protection functions; 

the promotion of environmentally sound 
practices through, for example, the 
encouragement of the use of environmental 
audit the etting of environmental quali ty 
obje rive and the is uing of codes of practice 
on matter affecting the environment; 

the promotion and co-ordination of 
environm ntal re earch; 

th li en ing and regulation of all significant 
,, , t dispo al and recovery activities, 
indudino landfill and the preparation and 
p ri di updatino of a national hazardous 
,~ t manag ment plan for implementation 
by rher bodie ; 

implementino a } rem of permitting for the 
oner 1 ofV emi ion re ulring from the 
t rnee of i0 nificanr quanritie of petrol at 

t rminal ; 

into the 
nYtronrnenr; 

preparati n and imp! m ntation of a national 
hyd m tri pro,,ramme for th olle tion, 
anal}, i: and pub Ii ,1ti n f information n 

the levels, volumes and flows of water in 
rivers, lakes and groundwaters; and 

generally overseeing the performance by local 
authorities of their statutory environmental 
protection functions. 

Status 
The Agency is an independent public body. Its 
sponsor in Government is the Department of the 
Environment and Local Government. 
Independence is assured through the selection 
procedures for the Director General and 
Directors and the freedom, as provided in the 
legislation, to act on its own initiative. The 
assignment, under rhe legislation, of direct 
responsibility for a wide range of functions 
underpins this independence. Under the 
legislation, it is a specific offence to attempt to 
influence rhe Agency, or anyone acting on its 
behalf, in an improper manner. 

Organisation 
The Agency's headquarters is located in Wexford 
and it operates five regional inspectorates, located 
in Dublin, Cork, Kilkenny, Casclebar and 
Monaghan. 

Management 
The Agency is managed by a full-rime Executive 
Board consisting of a Director General and four 
Directors. The Executive Board is appointed by 
the Government following detailed procedures 
laid down in the Act. 

Advisory Committee 
The Agency is assisted by an Advisory 
Committee of twelve members. The members are 
appointed by the Minister for the Environment 
and Local Government and are selected mainly 
from those nominated by organisations with an 
interest in environmental and developmental 
matters. The Committee has been given a wide 
range of advisory functions under the Act, both 
in relation to the Agency and to rhe Minister. 
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FOREWORD. 

This second report by che Agency on che scare of Ireland's environment comes ac an opp rcun cim . Th 
turn of the millennium is clearly a time for caking stock for reviewing the legacy from eh pa t and for 

considering what the future may bring. This is as true in respect of the environment a it is for the economi , 
social and cultural spheres. 

The timing of this report is opportune for a further reason, namely Ireland's current record race of economic 
growth. le has long been accepted chat most forms of development can give rise co pressures on the 
environment and chat such pressures muse be managed and controlled in order co minimise their impact and co 
avoid serious environmental damage. 

The focus internationally now, however, has turned co sustainable development, which cakes full account of 
economic, social and environmental considerations. In respect of most of the strategic sectors the challenge of 
achieving sustainability in environmental terms tends co increase according as the sector expands. From now on 
an important measure of success will be how well environmental considerations have been integrated or tal<en 
on board, in all aspects of economic development. A yardstick for this will be whether che link has been bro! en 
between development and pressures placed on the environment. 

In a number of important respects, che challenge has already intensified further and requires reducing emissions 
co the environment in absolute terms in a period of appreciable economic growth. The scale of this challenge, 
which applies in particular co the control of greenhouse gases and other emissions co air, should not be 
underestimated. Reductions are also necessary in the amounts of phosphorus entering inland water , in road 
transport impacts on che urban environment, and in the amounts of waste consigned co landfills. Ireland's 
natural resources including its biodiversity muse also be protected. 

Scace of the Environment reports, complemented by environmental indicator reports, provide an important 
means of cracking progress in meeting these challenges. le is che Agency's intention co follow this report with a 
second report on key environmental indicators in two years time. 

We always welcome your views on our reports and it would be appreciated if you can provide us with feedback; 
a response form is included ac che back of the report. · 

Finally, a report of this nature would not be possible without the information provided through the dedication 
and expertise of the many people involved, across different organisations at local and national level , in the 
monitoring, research and assessment of Ireland's environment. Also many outside organisations and individuals, 
in addition co Agency staff, actively participated in the preparation of this report, providing vital input. I should 
like co express my appreciation and thanks co all concerned. 

L. M. McCumiskey 
Director General 

Wexford, April 2000 
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SUMMARY 

THE ECONOMIC BOOM 

At present Ireland's record rate of economic 
development is causing an acceleration of pressures 
on the environment. This follows a period of several 
decades during which population growth, 
urbanisation and agricultural intensification have 
given rise to gradually increasing environmental 
pressures, for example on water qualiry. 

Over the course of the 1990s, concomitant with the 
surge in the economy, a number of strong trends 
were notable. Even before the end of the decade: 
• new housing completions had more than doubled 

and the number of households had increased 
substantially; 

• personal consumption of goods and services had 
increased by one-third in a five-year period; 

• the volume of industrial production had more 
than doubled; 

• the total number of vehicles had increased by 
more than 50 per cent; 

• the co trntry's total primary energy requirement 
had increased by more than one-third; 

• there was substantial expansion in forestry, 
tourism and·trade. 

Such rates of growth across strategic sectors are 
posing a major challenge for environmental 
protection. A majoriry of Irish citizens considers 
environmental pollution to be an immediate and 
urgent problem. 

Pressures on the Environment 

Concerning emissions to air, a major focus now, 
because of international commitments, is on 
emissions of greenhouse gases, mainly carbon 
dioxide, methane and nitrous oxide. These gases are 
implicated in the enhanced greenhouse effect giving 
rise to climate change. Ireland's international 
commitment is to limit greenhouse gas emissions in 
the period 2008-2012 to 13 per cent above 1990 
levels. However, the percentage increase already 
exceeds this, and in a business as usual scenario, 
Ireland's emissions by that period would reach more 
than twice the limit. A process of major change 
must get underway urgently, if this country to fulfil 
its obligations. 

At present, agriculture is the largest single source of 
greenhouse gases. Energy and transport are the next 
highest sources and it is in these sectors that the 

highest growth rate in green house gas emissions is 
projected. In relation to other emissions to air, 
Ireland has failed to meet its international 
commitments on nitrogen oxides emissions and may 
not meet targets on sulphur dioxide. (Urban air 
qualiry is ues related to transport are summarised later.) 

In Ireland the main concern relating to substances 
entering inland waters from sources such as urban 
areas, industry and agriculture is the quancicy of 
nutrients, in particular of phosphorus. Agriculture is 
by far the major source of phosphorus inputs. 
Urban waste water and industrial effl uents, on an 
annual basis, give rise to much lower loads. While 
the timing and composition of agricultural 
discharges may lessen their potential impact, 
nevertheless surveys confirm that they remain the 
major cause of pollution of inland waters. Nitrogen 
is also of concern in certain areas, in relation to its 
impact on both surface waters and groundwater. In 
this case also the principal source is agriculture. 

Quantities of non-agricultural solid waste are 
continuing to grow in Ireland, reaching over 15 
million tonnes in 1998. The largest amounts of 
waste generated were in manufacturing (4.9 million 
tonnes), in mining and quarrying (3.5 million 
tonnes), in construction and demolition (2.7 million 
tonnes) and in the municipal sector (2.1 million 
tonnes). The amount of municipal waste has 
doubled since the mid- l 980s and the amounts in 
other categories are also increasing. Landfill remains 
the predominant waste disposal practice in Ireland. 

The most striking trend in waste recovery has been 
in the manufacturing sector, with reported recovery 
increasing from 31 per cent in 1995 to 51 per cent 
in 1998. The overall recovery rate for packaging 
waste was 14.8 per cent. 

Other growing pressures on the environment include 
changes on the land surface resulting from road 
building, industrial development, housing, 
agriculture, afforestation, quarrying, mineral 
exploitation and recreational and tourism 
developments. Much of the water abstracted for 
supply is lost through leakages from the distribution 
systems and measures are being taken to address the 
problem. Noise and, in particular, odours are the 
major reasons for complaints in relation to activities 
licensed under the integrated pollution control (IPC) 
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system. Further pressures include impacts of fishing 
and aquaculture activities, accidental spillages and 
radioactive discharges from outside the Scace. 

Enyironmental Quality 

The smog problem associated with the burning of 
smoky coal, which was a feature of Dublin and some 
other cities and towns, has been eliminated, 
confirming the effectiveness of the Government's 
smoke-control regulations. The potential for 
damage co human health and the environment due 
co emissions of gases such as sulphur dioxide and 
nitrogen oxides from industry and power generation 
is also being reduced through fuel switching, IPC 
licensing and other measures. Following the phasing 
ouc of leaded petrol, concentrations of lead in air 
have reduced; they are well within existing and 
proposed limits. 

Other emissions from road traffic, however, have 
now b om rhe greatest threat co air quality in 
Ireland, especially in urban areas. The pollutants of 
concern from this source include nitrogen dioxide, 
fine particulate matter (measured as PM10) and 
benzene. Liccle information has been available 
concerning benzene, but it is clear from the limited 
monitoring for nitrogen dioxide and PM 10 chat 
meeting future EU limits for these pollutants will 
present a difficult challenge. 

Ireland, unlike many ocl1er European countries, does 
not have an environmental problem with ground 
level ozone. The deposition of acidifying 
compounds is low, the only concern being nitrogen 
depo icion in sen icive ecosystems close co major 
agriculcural ~ources of ammonia. 

River water quality has continued co deteriorate with 
no hale in che trend, evident since che lace 1970s, of 
a readily increasing extent of slight and moderate 
pollution. Thi is caused by eucrophicacion 
(enrichment), which now affects about one-third of 
the river system. 

Twenty-four of the 124 lakes covered in the most 
recent review of water quality were eucrophic co 
varying degree . The condition of 17 of the lakes 
uggesc either a crong or a very high level of 

nutrient pollution and a consequent likelihood of 
impairment of their beneficial uses. 

While salmon and trout are still widespread in Irish 
inland waters, they have been adversely affected by 
factors including drainage and eutrophication . . The 
charr has been lose from a number of lakes over the 
course of the twentieth century and appears to be 
particularly sensitive to eutrophicacion. 

A national groundwater survey has shown chat there 
is no widespread pollution of aquifers but that local 
contamination occurs, which is a major contributor 
to problems with drinking water quality in private 
group water supply schemes. 

Only in a small number of estuaries is there any 
significant evidence of deoxygenation or nutrient 
enrichment. The quality of bathing waters is very 
good and shellfish water quality is generally 
satisfactory, albeit requiring purification of the 
shellfish from many areas prior to sale. 

The discharges from the British Nuclear Fuels 
reprocessing plant at Sellafield continue to result in 
contamination of che Irish marine environment, but 
at levels chat do not pose a significant health risk. 
The impacts of tributylcin (TBT) from anti-fouling 
paints used on vessels are evident on certain fauna in 
general port areas and particularly in fishing pores. 

In general the seawaters around Ireland are clean and 
the main environmental issue relating to chem is the 
impact of fishing activity on both target and non
target species. There is concern about the 
sustainability of some stocks of cod, hake, saithe, 
plaice and sole. There is serious concern about by
catch of harbour porpoises in the Celtic Sea hake 
fishery and more information on this is needed. 

Litter and unauthorised dumping are continuing 
problems on the coast, as elsewhere. Various form s 
of coastal development, much of which is related co 
tourism and leisure, are increasing pressures on the 
coastal zone and particularly on its vulnerable habitats. 

In the countryside, landscapes have been seriously 
affected by developments such as urban sprawl, 
inappropriate rural housing development, road 
construction and the growth of indusuy. 
Commercial forestry can impact adversely on 
landscapes and on the environment in other ways, 
but if properly implemented it can be an important 
sustainable resource. 



Concerning soils, as a result of intensification of 
agriculture, there is now a considerable surplus of 
phosphorus applied to farmland over that removed 
in produce, with the content in many soils at levels 
chat can give rise to significant losses, thereby 
causing eutrophicacion of waters . In upland areas 

· and on western blanket bogs, overgrazing by sheep has 
caused serious damage. 

In towns and cities, rising vehicle numbers and 
increased usage of cars are causing problems such as 
traffic congestion and noise, in addition to air 
pollution as noted earlier. While a beginning has 
been made to increasing the availability of alternative 
modes of transport, for example the provision of 
cycle lanes, there is major scope for improvement, 
particularly in the provision of good quality and 
efficient public transport. 

Ireland has habitat types that are scarce or absent 
over much of Europe, including turloughs, shingle 
beaches, coastal lagoons, maerl beds, machair and a 
complete range of peatland types of international 
importance. The country has 30 per cent of the 
European lichen species - a relatively high 
proportion, which may be due partly to good air 
quality. Certain 'alien' species have become 
established, including problem species such as the 
giant hogweed. 

Ireland's populations of certain faunal species, 
including the freshwater crayfish, lesser horseshoe 
bat and otter, are particularly important in the 
European context. Although conservation measures 
for the similarly important roseate tern and 
corncrake populations have achieved some success, 
these remain under threat along with several other 
bird species, one of which, the corn bunting, appears 
to have bec;ome extinct as a breeding bird in Ireland. 

Environmental Challenges 

Ireland's environment has come under pressure more 
recently than that of many other countries. Also, a 
number of favourable circumstances, including 
climatic and demographic factors, have tended to 
mitigate the potential impacts of the pressures chat 
arose progres;ively over the latter half of the 
twentieth century. For these reasons, Ireland's 
environmental quality, overall, remains relatively 
good in comparison with that of most other 
European countries. 

Nevertheless, a range of issues now arises in relation 
to the present state of the environment in Ireland, 
and five of these merit particular attention. They are 
as follows: 
• eutrophication of inland waters; 
• waste and litter; 
• the urban environment and transport; 
• climate change and greenhouse gases; 
• protection of natural resources. 

Eutrophication of inland waters is now widespread 
and the most recent water quality review noted a 
continuing deterioration. For these reasons it is 
perhaps Ireland's most serious environmental 
pollution problem. Dealing with it will require 
effective implementation of the 1998 Phosphorus 
Regulations, with significant reductions needed in 
the major sources of phosphorus noted above. 

Much greater efforts will also be needed in relation 
to waste prevention, minimisation and recycling if 
Ireland is to meet EU targets and to curb tl1e 
dramatic rise in waste volumes. A stronger emphasis 
on centralised composting is strongly recommended. 
It appears likely that, for larger urban areas, thermal 
treatment with energy recovery for municipal wastes 
will be introduced. The National Hazardous Waste 
Management Plan is due to be published by the EPA 
in 2000 . The problem of litter must be tackled 
through a combination of education and strong 
penalties with effective enforcement. 

With the numbers of vehicles projected to continue 
increasing, measures to restrict their use in urban 
areas are essential. The pace of development of 
sustainable transport systems for urban areas in 
Ireland has been much too slow. There is a need to 
integrate new housing development with public 
transport provision and to prevent significant 
environmental pressures resulting from urban sprawl 
and from the use of the private car for commuting 
long distances. 

The Government's strategy for the-abatement of 
greenhouse gases was in the course of preparation at 
the time of writing of this report. le is expected to 
have extremely far-reaching implications, requiring 
inter alia reductions in emissions at a time of 
continuing economic growth and consideration of 
the use of mechanisms such as emissions trading. 
The achievement of future more stringent 
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international limits for emissions co air will be 
difficult and will have significant implications for 

all sectors. 

There has long been major exploitation of certain 
natural resources, of forests in earlier centuries and of 
peaclands in more recent times. Present concerns 
include the following: overgrazing impacts on 
upland areas; damage co landscapes from insensitive 
development; loss of habitats and threats co certain 
species of flora and fauna; reduction of certain sea
fish stocks co critical levels; and impacts on the 

coastal zone. 

There is considerable scope co reform the Irish fiscal 
system as part of overall approaches co addressing 
these key challenges facing Ireland. Potential 
economic instruments include the following: 
• an excise tax on the sale of fertilisers co 

discourage overuse; 
• waste charges and taxes; 
• taxes and charges to discourage vehicle use in 

urban areas; 
• greenhouse gas taxation; 
• appropriate cost recovery for the provision of 

environmental services and avoidance of 
environmentally damaging subsidies. 

An evaluation of whether Irish society is responding 
adequately co the pressures on the environment 
indicates chat, while there have been significant 
advances in the development of policy and 
legislation, key deficiencies remain, for example in 
coastal zone management and in natural heritage 
legi lation. These deficits are being addressed and 
merit high priority. There is a particular need co 
apply and enforce existing measures in an effective 
way co tackle the five major challenges ouclined 
above. 

General Outlook 

There i the possibility of sustained growth in the 
global economy, and favourable economic 
projection have been made for Ireland. There is 
major continuing demand for new housing 
development. In many of the strategic sectors of the 
Irish e onomy there is significant potential for 
further growth and change, and unless properly 
manag d chi pose a clear threat co the 
environment. Projected growth levels in transport, 
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energy and forestry are highly significant, and 
sustainable development in these sectors will be a 
major challenge. Agriculture already features 
strongly as a source of pressure on the environment, 
for example in relation to greenhouse gas emissions 
and eutrophication. Environmental challenges for 
the marine resources sector include ensuring 
sustainable levels and methods of fishing and 
developing environmentally friendly aquaculture. 
Environmental issues will continue to come to the 
fore also in tourism and trade. 

As with other sectors, industry will need to integrate 
environmental considerations fully into policy and 
decision-making. This can have a win-win outcome, 
conferring business advantages by ensuring chat Irish 
products and services match the growing market 
sentiment internationally favouring products and 
services chat are environmentally friendly. 

Overall, de-linking economic growth from 
environmental damage (achieving cco-cfficiency) is 
the major challenge facing all countries and facing 
Ireland in particular because of its exceptional 
economic growth. Ireland's economic surge is 
happening at a time when EU and other 
international environmental controls are becoming 
more rigorous. The combination of strong growth 
coupled with more stringent environmental targets 
greatly magnifies the challenge now facing public 
authorities and the strategic economic sectors in 
Ireland. Ac the same rime, economic prosperity can 
provide the financial resources chat are needed to 
make inroads into many of the problems. 

This alone will not be enough, however. Presenr day 
environmental pressures derive from many sources, 
including modern lifestyles. A sustained long-term 
programme of environmental awareness raising and 
education is needed. Environmental awareness in 
Ireland must be raised significantly so that, in daily 
life, citizens are sufficiently informed and committed 
char they will rake the environment into account in 
the way they manage their homes and their businesses, 
use transport and make consumer choices. Our 
present choices, both as .a society and as individuals, 
determine the quality of the environment chat we will 
hand on co future generations. 





BACKGROUND A N D 

INTRODUCTION 

The overall state of Ireland's environment is assessed for the 
third time. The assessment draws on many sources, including a 
recent national report on key environmental indicators and 
reports on the quality of ai r, water and the marine and coastal 
environment. Various strands of information - on salient socia l 
and economic factors affecting the environment, on t he 
condition of the environment and on environmenta l protect ion 
measures - are brought together in this report in order to 
examine the causes and effects of environmental change and 
the trends and prospects for the future. 

BACKGROUND 

T he timing of this assessment of 
· Ireland's environment gives cause for 

some reflection. The environment 
has always been governed by natural 
cycles. This is especially evident 
along the coast, where natural 
processes of erosion and accretion 
have operated down the ages, with 
human influence apparent only in 
comparatively recent times. T he 
infl uence of man is much more 
evident on the land, where, for 
example, the felling of trees over past 
centuries left just 1 per cent of the 
country covered by forests by the year 
1900, and where human interaction 
has given rise co the distinctive field 
patterns and other cultural features of 
the Irish landscape. Down the years, 
predators such as the wolf and eagle 
were hunted co extinction in Ireland 
and some vulnerable species suffered 
a similar face, including the great auk, 
a sea bird species which became 
extinct world wide. On the other 
hand, species now common, such as 
the rabbit and pike, were introduced 
by humans into Ireland. 

In Ireland, a.s elsewhere, the growth 
of towns and cities over past centuries 
led co problems with poor sanitary 
conditions giving rise co disease. 
Serious inadequacies in this regard 
remained well into the twentieth 
century. In the latter pa.rt of the 
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century action was taken co curb a 
growing urban air pollution problem 
in Ireland from smoky coal. By chat 
time, in the wider context, it had 
become understood chat globally 
certain emissions co the atmosphere 
were leading co fundamental changes 
in its composition. It became 
apparent chat these, in turn, would 
give rise co changes in the global 
climate, with impacts including sea 
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level rise and more frequent storms 
and consequences such as inundation 
and erosion of vulnerable coasts. 

These few brief examples illustrate 
some general features of the 
environment. Firscly, even under 
entirely natural conditions, it is not 
static. Secondly, human influence on 
the environment, at one time 
transitory and local, has grown and 
extended steadily, particularly over 
che course of the twentieth century. 
Because of chis, assessments of the 
state of the environment muse focus 
not just on the environment itself but 
also on sociery's influence. T hirdly, as 
impacts. on the environment extend 

beyond local and national 
boundaries, mal<.ing the environment 
increasingly an international issue, a 
report on Ireland's environment muse 
cake fu ll account of the European and 
global contexts. 

An overall assessment of Ireland's 
environment muse of necessiry reflect 
the many contra ting areas chat make 
up the country, ranging from the 
rugged shore of the western seaboard 
across mounta ins, peaclands, forests 
and farmland co the busy streets of 
Dublin. The aquatic environment 
coo i diver e, including 
groundwacers, upland screams, rivers, 
lake , e cuari and the surrounding 
sea . Land and water, and the 
m, rgins where they meet, provide a 
great variery of habitats for flora and 
fuuna. II ar influ need by the air 
ma · that ros the c untry, which 
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Box 1.1 Twentieth Century Temperatures in Ireland 

One of the few aspects of the environment for whic~ measurements exist 
over the course of the past century is climate. The figure shows the mean 
annual temperature and the 10-year running mean temperature a_t 
Valentia Observatory in the south west, and also t_he 10-ye_ar running mean 
temperature at both Birr in the midlands and Malin Head in the north. 

- Valentia Observatory 10-year running mean temperature 

-- Valentia Observatory mean annual temperature 
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••••••• Birr 10-year running mean temperature 

•••••••• Malin Head 10-year running mean temperature 

"' :J 
·.:; 
-;;; 
u 
"' 

11 

10 
, .. ·-· ., QI 

QI 

Ol ... ·' ' .. , r 
~ .. ..... .. ,. , 

QI 
0 ..... -·,:~., .•... --······· ...... / t:::,.. ..-1·~: . .-,.:.' .... :··.,,., 

,• • .• ""••••••• , \ I 
, .• "•- ... -·· ··, .. l ., •. 1 •• 

9 I ,. I ...• ····· .. '". 

8 t__ _ ___[_ __ ..J__ _ __J, __ ---'--_ __J __ __,_ __ __.__ _ __c __ _._ __ 

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 
Year 

Note that while the data on which the figure is based have been verified, 
they have not been adjusted to take account of possible changes in 
instrumentation or exposure at the sites, and although the three series 
clearly follow a similar trend over the period, Met Eireann has not 
conducted any formal climate change analyses on them. 

Source: Met Eireann 

are usually, but not always, of 
Atlantic origin. 

Protecting this varied environment is 
essential for human health and well
being, and to conserve an invaluable 
natural heritage chat can be passed 
on, in turn, to future generations. A 
clean environment is a vital resource 
in term of Ireland's green image, 
supporting, for example, tourism, 

agriculture and fisheries. A pleasant 
environment in which to work and 
live is a factor in attracting 
investment in services and high

technology industries. If, however, 
policie and actions co protect the 

environment are to be effective, then 
they mu t be supported by 
comprehensive and timely 

information, and hence che need for 

periodic reports on the overall state of 
the environment. 

En vi run men t 

PHYSICAL CONTEXT 

Salient features of the geography, 
geology and climate of Ireland were 
outlined in the last Scace of the 
Environment report (Stapleton, 

1996). Ireland's climate is greatly 
influenced by the country's small size 
and its ·geographic location - an 

island bounded to the ease by the 
Irish Sea and to the north, west and 
south by the Atlantic Ocean and 
hence under the influence of the 
warm Nortl1 Atlantic drift. Thus 
there is a relatively narrow range of 
monthly mean temperatures, with 

comparatively high average rainfal l 
and wind speeds. These climatic 
influences come to bear in various 

ways on the environment. Similarly, 
Ireland's geology - the underlyi ng 
rocks and the soil cover - provide a 
further important part of the 



background influences on the 
environment. 

INTERNATIONAL CONTEXT 

In 1999 the world population 
reached six billion, with nearly half 
now living in cities. There are two 
overriding global developmental 
trends. Firstly, the global ecosystem 
is threatened by grave imbalances in 
productivity and in the distribution 
of goods and services, an 
unsustainable progression of extremes 
of wealth and poverty, which 
threatens the stability of society as a 
whole and with it the global 
environment. Secondly, the world is 
undergoing accelerating change, with 
environmental stewardship lagging 
behind economic ~d social 
development. Environmental gains 
from new technology are being 
overtaken by population growth and 
economic development. The 
industrial economies of North 
America, Europe and parts of Ease 
Asia consume immense quantities of 
energy and raw materials, and 
produce high volumes of wastes and 
polluting emissions, causing 
environmental damage on a global · 
scale. In many parts of the 
developing world, poverty combined 
with rapid population growth is 
leading to widespread degradation of 
es·sential resources - primarily forests, 
soils and water (UNEP, 1999). 

The European Environment Agency 
(EEA, 1999) has made an assessment 
of relevant economic, sectoral and 
environmental policies adopted by 
the European Union to dace to 
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examine whether these would bring 
improvements i;i the environment or 
whether there were trends and 
developments that would cause 
environmental protection targets to 
be missed. An outlook on the future 
state of the environment in the EU 
was based on three factors: the 
current state of the environment, the 
projected socio-economic changes, 
and the implementation of existing 
and proposed EU policies that were 
in place or in the pipeline by August 
1997. The report concluded that 
most of the existing major challenges 
will continue over the next decade. It 
stated that while environmental 
policy implementation has eased 
some problems, sectoral policies 
beyond the control of environmental 
policy have created new problems for 
the environment. 

European governments accept that 
climate change is the gravest 
environmental threat to the world's 
sustainable development, public 

Environment 

health and future prosperity, and that 
it requires immediate counter
measures. At a 1998 conference in 
Aarhus, Denmark, organised by the 
United Nations Economic 
Commission for Europe (UNECE), 
the governments agreed that action is 
required also in the following fields: 
transport, agriculture, energy, 
chemicals, waters, soil degradation 
and biodiversity. T hey agreed a 
Convention on Access to 
Information, which covers three main 
areas: access to environmental 
information, public participation in 
environmental decision-making, and 
access to justice in environmental 
matters. The provisions of che 
Convention include that each party 
shall, at regular intervals not 
exceeding three or fo ur years, publish 
and disseminate a national report on 
tl1e state of the environment. It also 
requires that various types of 
environmental information, including 
reports on the state of tl1e 
environment, progressively become 



available in electronic databases that 
are easily accessible through public 
telecommunications networks. 

NATIONAL CONTEXT 

The Organisation for Economic Co
opeation and Development (OECD) 
1999 economic survey of Ireland 
( ECD, 1999) rate : 

'The Iri h economy has notched up 
five traight y ars of tunning 
e onomic performance. No other 
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OECD Member country has been 

able to match its outstanding 
outcomes in a variety of dimensions. 
Output growth has averaged over 9 
per cent per year on a GDP basis in 
the period 1994-98, bringing GDP 
per capita in purchasing power parity 

terms to a higher level than the 
European Union average.' 

The OECD report notes also that 
Ireland faces a number of 
environmental challenges and lists 
three in particular: improving the 

Box 1.2 The National Development Plan 2000 - 2006 

The National Development Plan for the period 2000 to 2006 is designed to 
provide the foundation for sustainable economic progress, improved 
competitiveness, balanced regional development and social inclusion. 

The Plan will involve an investment of £40.588 billion, broken down as follows: 
Economic and Social Infrastructure £20.948 billion 
Employment and Human Resources £10.952 billion 
Productive Sector £8.588 billion 
Peace Programme £0.1 billion 

The breakdown on a regional basis will be as follows: 
Border, Midlands and Western £13.313 billion (£13,793 per capita) 
Southern and Eastern £27.274 billion (£10,250 per capita) 

The major portion of investment clearly is in economic and social infrastructure 
and it will be allocated to roads, public transport, water and waste water, 
coastal protection, energy, social and affordable housing and health capital. 

A pilot-scale eco-audit is included in the Plan. This notes that the 
environmental dimension will be addressed through various measures, but that 
the possibility of the emergence of some unsustainable patterns of 
development within the framework of the Plan cannot be excluded - hence the 
~ritical importance to ensure the environmental dimension is fully integrated 
mto the further stages of planning and implementation. The National 
Development Plan is considered further in Part V of this report. 
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treatment of waste water, the 
reduction of solid ytaste, and the 
restraint of greenhouse gas emissions. 

The Government's Sustainable 
Development Strategy was published 
in 1997. It is designed to apply 
considerations ·of sustainability more 
systematically than heretofore to Irish 
economic policies. In terms of its 
overall vision the Strategy seeks: 

To ensure that economy and society in 

Ireland can develop to their full 
potential within a well protected 

environment, without compromising 

the quality of that environment, and 
with responsibility towards present and 

future generations and the wider 

international community. 

The Strategy document notes that a 
high quality environment has long 
been part of Ireland's national 
endowment, with the country's green 

image providing competitive 
advantage in a number of areas, food 
and tourism being notable examples. 
The symptoms of environmental 
stress, however, are becoming more 
apparent: increasing water pollution, 
depletion of natural resources, waste 

production, and damage to natural 
habitats and to landscapes. Although 
some improvements have been 
achieved, traditional policies and 
controls have not delivered all of the 

responses needed. The Strategy 
document states that several factors 
underlie these negative trends 

including:-
• conflicts between environment 

and development objectives ; 
• poor appreciation of the value of 

environmental resources and, as 
a result, inefficiency in their use; 

• inadequate information. 

The Strategy recognises the need for 
integration, which means bringing 
environment centre-stage in 
economic sectoral performance. Thu 
is the key to securing environmental\ 

sustainable economic development. 
The Strategy contains a 
comprehensive assessment of major 



sectoral interactions with the 
environment, and it defines an 
agenda to reinforce and deepen 
environmental integration. 

In order to advance the national 
agenda for sustainable development 
through consultation and dialogue, 
the Government in 1999 established 
Comhar, the National Sustainable 
Development Partnership. Its terms 
of reference include evaluating 
progress, assisting in devising suitable 
mechanisms, advising on their 
implementation, and contributing to 
the formation of a national 
consensus. 

Other national developments in 
recent years include new 
environmental legislation, in 
particular, the Waste Management 
Act, 1996, which requires that all 
significant waste disposal and 
recovery activities be licensed. The 
Environmental Protection Agency . 
(EPA) has responsibility for the 
issuing and enforcement of licences 
for these activities. Another 
significant development has been the 
making of the 1998 regulations on 
water quality standards for 
phosphorus. These and other 
legislative developments are outlined 
elsewhere in this report. 

The first set of key environmental 
indicators for Ireland was published 
in July 1999 by the Environmental 
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Protection Agency. The indicators 
are intended to guide policy 
development by providing concise, 
scientifically credible information that 
is readily understandable and 
representative of key environmental 
concerns and trends. Ti1e complex 
relationship between economic 
growth and the environment was 
noted: emissions of pollu(<!IltS can 
increase with economic activity but, 
alternatively, more efficient methods 
of production can reduce the use of 
natural resources and the burden on 
the environment. Such increases in 
'eco-efficiency' can help to break the 
link between economic growth and 
environmental · damage. The 
indicators are included in the relevant 
sections of this report. 

The report on indicators focused in 
particular on statistics relating to the 
main issues identified in the last State 
of the Environment report, namely, 
emissions of greenhouse gases, 
eurrophication of freshwaters, waste 
management, and urban 
environmental problems including 
those deriving from the growth in 
transport. The general. picture that 
emerged from the indicators report 
was that the environment was under 
increasing threat. While there had 
been improvements in some aspects, 
there had also been a marked 
deterioration in some significant areas 
(Lehane, 1999). 

Environment 

APPROACH AND 
FRAMEWORK 

This is tl1e third report on the state of 
the environment in Ireland and the 
second such report to be produced by 
the EPA. The previous report 
presented available information on 
the following: 
• pressures on the environment, 
• environmental quality and 

pollution, and 
• management, control and 

economic aspects. 

This report is based on the outcome 
of subsequent monitoring and 
research. Its objective is to inform 
environmental and sectoral policy 
makers and managers and tl1e general 
public of the major environmental 
issues and prospects. 

The report is structured in five parts. 
Following this Introduction, the next 
three parts follow the general causal 
chain: from developments in society 
and the economy, tl1rough the 
environmental pressures deriving 
from them, the consequences for the 
condition of the environment, and 
the impacts on human health and 
well-being and on biodiversity. The 
final part reviews economic aspects 
and the major environmental issues 
facing Ireland at present as well as 
responses designed to minimise 
environmental impacts and promote 
sustainable development. It 
concludes with a brief outlook to the 
future for Ireland's environment in 
the opening years of the new 
millennium. The report is thus 
organised along the lines the 'DPSIR 
framework' of .driving forces, 
.12ressures, ~tate, impact and responses, 
which was developed by the OECD 
and EEA. 

The present volume is based on the 
work of many organisations and 
individuals engaged in environmental 
monitoring, research and related 
activities. It is only through their 
dedication and expertise that a report 
of this nature is possible. The report 
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air quality (McGettigan, 1997, 1998, 
2000) and water quality (Lucey et al, 
1999) and an assessment of marine 
and coastal areas and adjacertt seas 
(Boelens etaf., 1999). 
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SOCIETY AND THE 

ECONOMY 

By 1996 Ireland's population had risen to 3.63 million, with 58 
per cent living in urban areas. In those rural areas furthest from 
the major towns, however, a continuing population decline has 
been evident. Demographic factors have led to a substantia l 
increase in the available work-force and a reduced ratio of 
economic dependency, with benefits for the economy. Ireland is 
now a world leader in a number of aspects of economic 
performance. Poverty levels have reduced, although some long
standing social problems remain. Consumption of goods and 
services has increased strongly, with implications for the 
amounts of wastes produced and for their impacts on the 
environment. Surveys indicate that, compared to other EU 
citizens, Irish citizens make less effort to become informed and 
take fewer environmentally friendly actions, but show a greater 
willingness to pay somewhat more for certain environmental !y 
friendly products and services. A majority considers the 
environment to be an immediate and urgent problem. 

INTRODUCTION 

Clearly, the quality of the 
environment, the quali ty of life and 
economic progress are inter-linked 
and inter-dependent. T his may be 
considered as a symbiotic relationship 
whereby the environment is on loan 
to society to sustain and develop its 
quality of life while in turn society is 
the caretaker of the environment for 
future generations. T he balance 

between the environment and society 
can be altered by economic progress, 
changing human settlement patterns 
and changing lifestyles. 

Economic activities use two primary 
production factors: labour and 
nature. Nature is used in terms of 
raw materials, energy, water and air,· 
and in terms of its capacity to 
assimilate residuals . Such uses of 
nature can put the environment 
under pressure. In recent years there 
is recognition that policies are 
required that focus in particular on 
the causes rather than symptoms of 
environmental degradation. 

T his chapter and the next consider 
the 'driving forces' - the recent trends 
and patterns in society that are of 
environmental significance. In this 
chapter, some general social and 
economic trends are outlined, 
including aspects of consumption 
patterns. In the following chapter, 
individual economic sectors -
industry, agriculture and others - are 
considered. Later in the report, 
specific economic aspects pertaining 
to the environment, and the 
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CHAPTER 

implications of projections and plan 
for the future, are considered. 

POPULATION 

After a long period of decline caused 
by high emigration, Ireland's 
population reached the lowest cen us 
figure on record, 2.82 mill ion, in 
1961. By 1996, however, the 
population had risen by almost 29 
per cent, reaching 3.63 million (Fig. 
2.1). Continued population growth 
is expected (Chapter 16). 
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Some of the underlying demographic 
changes since 1971 are significant. 
T he birth rate fell by over 40 per cent 
up to 1994, increasing somewhat 
thereafter (Fig. 2.2). The infant 
mortality rate fell by a factor of three, 
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to 5.9 per thousand live births in 
1998, amongst the lowest levels in 
Europe. Average life expectancy 
increased by approximately four years 
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over the course of two decades . In 
recent years there have been major Border, Midlands Southern and State 
swings in overall net migration (Fig. 
2.3), and there has been a trend of 
gradually increas ing migration within 
the country. 
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Box 2.1 New Regional Structure 

Ireland is now divided into 
two regions at the second 
level of EU territorial units. 
Hitherto, the country formed 
a single region at that level. 
The Border, Midland and 
Western Region comprises the 
areas of three existing 
Regional Authorities: Border, 
Midlands and West. In the 
post-2000 period this region 
remains categorised as 
Objective 1 for the purposes 
of EU Structural Funds. The 
Southern and Eastern Region 
comprises the areas of the 
other five existing Regional 
Authorities: Dublin, Mid-East, 
Mid-West, South-West and 
South-East. In the post-2000 
period this region is 
categorised as Objective 1 -
Transition. In July 1999 the 
two new Regional Assemblies 
were formally established. 

Border, Midland 
and Weslorn Region 

and Western 

Area (sq . km) 33,276 (47%) 

Population 1961 884,473 (31 %) 

Population 1996 965,190 (27%) 

Population growth +9% 
1961-1996 

Population density 29 
1996 (persons/sq. km) 

Cities and towns over 8 (29%) 
10,000 population (1996) 

Towns of 1,500 to 9,999 32 (31 %) 

Note: Based on NESC, 1997 

Overall, the fertility and migration 
patterns mean that Ireland now has 
an unusual and changing 
demographic structure, particularly in 
relation to dependency (Fig. 2.4). 
From having the highest rate of 
economic dependency in the EU in 
the 1980s, it will have one of the 
lowest by 2005 . Through releasing a 
large number of people into the paid 
labour force and through reducing 
the tax burden, this has a significant 
bearing on the economy (Duffy et at., 
1999). 
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Table 2.1 shows some key statistics 
for the two new regions into which 
Ireland is divided. Although the 
regions are roughly similar in total 
area, there are ignificant differences 
in both coral population and 

population density. Over the period 

Eastern 

36,997 (53%) 70,273 

1,933,868 (69%) 2,818,341 

2,660,897 (73%) 3,626,087 

+38% +29% 

72 52 

20 (71 %) 28 

72 (69%) 104 

1961-1996, there was also a 
significant difference in population 
growth between the regions. 

At the start of the twentieth centur)' 
Ireland's population was 

approximately two-thirds rural and 
one-third urban; in 1961 the rural 
population remained in a sligh t 
majority; now, at the stare of a new 
century, Ireland's population is 
mainly urban (Fig. 2.5). 

1926 

CSO, 1997a 

Urban Rural 

1961 1996 

Urbanisation is a major influence on 

population growth. The distributiOI 

of the national population in cowm 
of different sizes in 1961 and 1996 
are shown in Table 2 .2. 

Because most of the large towns are 

situated on estuaries or the coast, 
urbanisation has concentrated the 
majority of Ireland's population into 
coastal areas . All coastal counties, 
with the exception of some in the 
north-west, have shown an increasei 



population over the past decade. In 
all, the 15 coastal counties now 
account for some 80 per cent of the 
national population. The strip of 
land within 10 km of the coast 
accounts for just over half (52 per 
cent) of the national population 
(Boelens et al. , 1999). 

% 1961 % 1996 

Greater Dublin Area 23.54 26.27 

Cork, Limerick, 
Galway & Waterford* 7.78 9.94 

Other towns 
10,000 and over 4.32 10.49 

Towns 1,500 - 9999 10.46 11.42 

Towns 200 - 1499 7.44 7.33 

Other areas 46.46 34.54 

Note: based on NESC, 1997 
* includes suburbs 

Changes in the population size, 
structure and distribution 
significantly determine where, 
and by how much, pressures on 
the environment and on natural 
resources are altered. In 
particular, an expanding 
population, urbanisation and 
the trend towards smaller 
household sizes necessitate 
additional housing stock. New 
housing, particularly on green
field sites, in turn increases the 
requirement for roads, water 
and sewerage services, and for 
social infrastructure such as 
schools, public transport and 
amenities. Where such 
infrastructure is inadequate or 
inappropriate, then there are 
inevitable pressures on the 
environment in cities, towns 
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. . . . .. . 
and their surroundings. While 
there are now further rural 
areas becoming influenced by 
Dublin or other major urban 
centres, certain counties and 

Environment 

- > 10% Growth In .Population 

- 5% • 10% G~owth In Population 
2.5% • 5% Growth In Population 

- < 2.5% Growth In Population 
Declining Population 

- .. • 
parts of counties are clearly 
outside their influence and 
continue to lose population 
(NESC, 1997). Such rural areas 
are affected by the.imbalance of 
economic growth, with 
dereliction of buildings, and 
shortage of available finance to 
maintain and improve the 
physical and social 
infrastructure. 

THE ECONOMY 

Ireland has become a world leader in 
a number of aspects of economic 
performance, and in the period 1990 
to 1998 was the fas test growing 
OECD economy (OECD , 1999a), 
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with an average growth rate of 7 per 
cent per year (Fig. 2.7). By 1998 the 
per capita GDP had reached pari ty 
with the average fo r the 15 EU 
member countries. T he challenge has 
shifted from how to make fuller use 
of under-utilised resources to one of 
how to manage congestion and 
shortages - and to do so in a manner 
that is in harmony with the 
environment. 

T he Economic and Social Research 
Institute (ESRI) notes that the strong 
growth in productivity has been 
driven bo th by changes in the 
ompo ition of the Irish economy, 

from agri ulrure-ba ed to indu try
ba ed, and by the switch with in the 
manufacturing e tor towards high
pr du tivity foreign-owned 
indu trie . T h significance of 
fi reign direct inve tment is such that, 
d spit a shake-out of the indigenous 
manufu curing ector, the overal l 
indu trial e tor ha grown in 
importan e. Thi give the Irish 
e onomy a unique tructure 

mpar d to our main trading 
partners (Duffy et al. 1999). The 
rat of <>rowth in Iri h export has far 
x eed d the E D and EU 

average . , hile n t exports 

Year 

rest, about six percentage points, is 
attributable to domestic demand 
(OECO, 1999a). Industry, as a key 
sector of relevance to the 
environment, is considered further in 
Chapter 3. 

There has been a particularly 
favo urable combination of 
circumstances for labour force 
availability in the 1990s, in particular 
the demographic factors noted earlier. 
Ireland's recent performance in 
increasing employment has been 
dramatic (Fig. 2.8) and has been 
substan tially better than either the 
EU or OECD averages. 
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In 1993, the annual average 
unemployment rate in Ireland had 
reached a high of 15.6 per cent of eh 
work force. Subsequently, the rising 
numbers employed during strong 
economic growth led to a substantia 
fall in unemployment (Fig. 2.9). Th1 
term 'long-term unemployed' refers 
to the number of persons our of wor 
for more than one year. Between 
1994 and 1998 long-term 
unemployment was halved. 
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The National Anti-Poverty Strategy 
(NAPS) has aimed at reducing 
poverty and social exclusion both 
generally and in a number of key 
policy areas, such as unemployment, 
income adequacy, educational 
disadvantage, urban disadvantage ano 
rural poverty. The report for 
1998/99 noted that the main targets 
set (for 2007) in the strategy have 
been substantially achieved and in 
some cases exceeded. Enhanced 
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prosperity, however, serves to 
highlight in a more marked way the 

I( existence, in certain areas, of long 
standing social problems such as 
homelessness, drug addiction and 
disaffection, particularly among 

: young people (Inter-Departmental 
Policy Committee, 1999). 

·I 
The Government, in the light of the 
latest data, set further social inclusion 
targets as follows: 
• consistent poverty to be reduced to 

below 5 per cent by 2004; 
• unemployment to be reduced to 

below 5 per cent by 2002; 
• long-term unemployment to be 

reduced to 2.5 per cent by 2002. 

Poverty, particularly in urban 
areas, is often accompanied by 
inadequacies in infrastructure 
and in amenities and by poor 
environmental quality. Clearly, 
while economic growth gives 
rise to diverse pressures on the 
environment, it also creates the 
capacity to deal effectively with 
many environmental problems, 
including those associated with 
poverty. 

HOUSEHOLDS AND 
CONSUMPTION 

Between 1991 and 1996 the number 
of private households increased by 
94,154 or 9.1 per cent. The majority 
of new households comprised either 
one person, couples without children 
or lone parents with children. The 
number of multi-family households 
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on the other hand declined. The 
average size of private households 
accordingly fell, from 3.34 persons in 
1991 to 3.14 in 1996, thus 
continuing a long-term decline 
(CSO, 1997a). This trend of an 
increasing number of households and 
smaller household size impacts on 
consumption patterns, including the 
demand for energy and household 
goods. 

There has been a significant increase 
in the housing stock. Completions of 
new houses in Ireland in 1998 
reached 42,349, an increase of 9 per 
cent over 1997 (Fig. 2.10). House 
building has doubled since 1993 to 
what is the highest rate in Europe 
relative to population. The number 
of dwellings per thousand population 
was 244 in 1971 and had risen to 
318 by 1998. As noted earlier, 

increased demand fo r housing gives 
rise to increased demand fo r 
development land and pressures on 
transport, water and sewerage 
facilities. 

Overall consumer demand is 
determined by the population size, 
the economic situation, and also by 
factors including household sizes and 
individual preferences. During the 
last decade, consumption by 
households in the 15 EU countries 
accounted for around 60 percent of 
GDP (EEA, 1999) . In Ireland, 
personal consumption of goods and 
services increased by over 32 per cent 
from 1993 to 1998 (Fig. 2.11 ). 
During the same period, central and 
local government net expenditure on 
goods and services increased by 22 
per cent. T he rate of increase of 
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Box 2.2 Aspects of the Household 
Budget Survey 1994-95 

Electrical Appliances 

The Household Budget Survey 
1994-95 showed significant 
increases in the incidence of 
certain household appliances 
since the 1987 survey. For 
example, the incidence of 
microwave ovens had increased 
from 6.3 per cent to 46.6 per 
cent, and dishwashers from 7.6 
per cent to 18.7 per cent of 
households. The latter has 
implications for water use in 
addition to electricity use, which 
is rising with the general increase 
in electrical appliances. 

Central Heating 

In relation to central heating, the 
switch from solid fuel to oil and 
gas in urban areas is clearly 
evident from the diagram . 
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Th is is attributed to the increase 
in the availability of natural gas 
and the prohibition on the sale 
of smoke producing solid fuel in 
certain urban areas (CSO, 1997b). 

consumption in Ireland has been well 
above the EU and OECD averages 
(Fig. 2.1 2). 

Environ men r 

Increased and altered 
consumption patterns are 
clearly important consequences 
of economic development, with 
implications for the use of 
energy and other natural 
resources and for the generation 
of waste and emissions 
affecting the environment. 

ATTITUDES ON 
ENVIRONMENTAL ISSUES 

A 'Eurobarometer' survey was carried 
out of citizens across the EU in the 
spring of 1999 to determine their 
perceptions of the environment and 
the extent of their knowledge and 
concerns. As noted in the summary 
report on the survey (EC, 1999a), the 



mobilisation of citizens and, 
ultimately, their ability to act depends 
on their knowledge and awareness 
and the cruse they place in the 
relevant authorities. 

The results are presented in greater 
detail in a second report (EC, 
1999b) . The environment was 
considered to be an immediate and 
urgent problem by a clear majority 
(69. 1 per cent) of chose surveyed 
across the EU and by a majority also 
(55 .6 per cent) of chose surveyed in 
Ireland. It may be noted that in a 

Box 2.3 Global, National and Local 
Issues: Levels of Concern in Ireland 

Relative to EU Average 

In the EU survey citizens were 
asked about their degree of 
concern about nine specific 
environmental issues at a global 
level. The degree of concern in 
Ireland was greater than the EU 
average in relation to the 
following: 
• nuclear power stations and 

radioactive waste processing; 
• the use of GMOs in the food 

chain. 
The degree of concern in Ireland 
was second lowest and lowest, 
respectively, of all EU countries in 
relation to the following: 
• the disappearance of plants, 

animal species and habitats; 
• the disappearance of tropical 

forests. 
In relation to specific issues at 
the national level, the degree of 
concern in Ireland was again 
greater than average in respect 
of nuclear power and the 
development of biotechnology. 
The degree of concern was least 
of all EU countries in respect of 
the following: 
• damage caused by tourism; 
• motor sports in the natural 

environment. 
In relation to the quality of life 
in their local areas, the degree of 
concern by Irish respondents was 
greater than the EU average in 
respect of traffic problems and 
the quality of food products and 
was relatively low in respect of 
noise and the organisation of 
civil defence in the face of 
disast ers (EC 1999b). 
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separate survey in Ireland (RES, 
1999) environmental pollution was 
seen as a problem by 87 per cent of 
those interviewed; for 63 per cent it 
was seen as an immediate and ~rgent 
problem and for 24 per cent it was 
seen as a problem for the future. 

On environmental information, 42.8 
per cent of respondents in Ireland 
(53.3 per cent in EU) believed that 
they knew enough about what · they 
should do to contribute to the 
protection of the environment, while 
50.9 per cent in Ireland (40.1 per 
cent in EU) felt that they did not 
know enough. Ireland was among 
the lowest-scoring countries in 
Europe for environmental knowledge 
(EC, 1999b) . A low level in Ireland 
of environmentally sensitive 
consumer behaviours had been found 
in an earlier survey (Fa ugh nan and 
McCabe, 1998). In the 1999 EU 
survey, 75.3 per cent oflrish 
respondents, more than in any other 
EU country, said chat they made no 
particular effort to inform themselves 
on the environment. 

In relation to a specific range of 
actions at a personal level to protect 
the environment, the overall 
aggregate level of engagement was 
lease in Ireland of all che EU 
countries. At the European level the 
top five such actions were: save 
electricity; save water; sort domestic 

• ', l l ':' 
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refuse; buy products with packaging 
that can be recycled, and travel by 
public transport. 

Respondents were asked for which, if 
any, of a range of products and 
services would they be prepared to 
pay a ljtcle more than now, so chat 
they are less harmful to the 
environment. The Irish were more 
willing than the other nationalities to 
pay more in this context for food 
products, household waste collection 
and petrol. While comparisons 
between surveys are not always valid, 
because of differences in 
methodologies, it may be noted that 
the earlier survey showed resistance to 
fiscal measures designed to cackle 
environmental problems (Faughnan 
and McCabe, 1998). 

Concerning the actions of public 
authorities at the EU level, the Irish 
respondents were the most satisfied of 
all EU citizens about measures taken. 
In relation to the level at which 
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authorities should gee most involved 
in protecting the environment, 
support for the need for action to 

cake place at global level ranged from 
just 11 per cent in Ireland to 37 per 
cent in Denmark (EC, 1999b). 

In the separate study at national level 
(RES, 1999), the environmental 
problems most frequently placed 
highest on the list by respondents 
were as follows: 

• litter (33%), 
• the discharge of uncreated sewage 

(17%), 
• air emissions from cars and 

industries (13%), 
• agricultural waste (11 %), 
• industrial waste (9%) and 
• landfill sires (8%). 
When asked about the quality of the 
environment (air, water etc.) in the 
area in which they live, more 
respondents said chat it had declined 

in the lase ten years (32%) than said 
it had improved (26%) . Ireland's 
rivers and lakes were thought by 43 
per cent of respondents to be poorly 
or very poorly protected. Just 3 per 
cent thought chat the rivers and lakes 
were excellently protected and 22 per 
cent said that they were satisfactorily 
protected (RES, 1999). 

There is growing recognition of 
the importance of attitudes and 
behaviours in respect of the 
environment. Many of the 
pressures coming to bear on the 
environment are the direct 
result of lifestyle choices, in 
respect of housing, 
consumption, transport use and 
dealing with waste. Attitudes 
to fiscal measures for tackling 
environmental problems are 
equally important, and in 
particular the 'polluter pays' 
principle and its application. 

This chapter has presented an 
overview of growth and change in 
Ireland, which includes an increasing 
and more urbanised population and 
an economy that has the strongest 



growth rate of developed countries. 
Ireland's surge in development, which 
has brought productivity levels to 
convergence with the EU average, has 
happened at a time when it is 
recognised internationally that 
development must be sustainable and 
in harmony with the environment. 
Some questions therefore arise. Since 
Ireland's rate of development exceeds 
those of other countries, does the 
country face a greater challenge than •. 
other countries in relation to 
sustainability? If so, then how well is 
Ireland succeeding in meeting this 
challenge? The first step in 
addressing these questions is to 
review developments in the more 
environmentally significant economic 
sectors, which is the subject of the 
next chapter. 
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STRATEGIC SECTORS 

Significant growth and change have occurred across the 
economic sectors. In agriculture, since the early 1980s, there 
have been substantial increases in livestock numbers, in silage 
production and in the use of nitrogen fertilisers. Forestry and 
fisheries expanded significantly in the decade up to 1995. 
Approximately 9 per cent of Ireland is now forested. The total 
tonnage of farmed fish, including shellfish, has increased three
fold since the mid 1980s. Between 1990 and 1998 the number 
of vehicles increased by more than 50 per cent, the country's 
total primary energy requirement increased by 35 per cent, and 
the volume of industrial production more than doubled. 
Exports in 1998 were 73 per cent of GDP, a high proportion by 
international standards. Tourist numbers have reached more 
than 1.5 times the resident population. Such rates of growth 
across the sectors pose a major challenge for preventing 
environmental damage. 

INTRODUCTION 

This chapter focuses on agriculture, 
forestry, marine resources, energy, 
induscry1 transport, tourism and 
trade, which are the ·key sectors 
addressed by the Government's 
Sustainable Development Strategy. 
To differing degrees, these sectors use 
natural resources and give rise co 
wastes and emissions. Ac the same 
time, agriculture and the food 
industry, along with tourism, forestry 
and marine resources, are dependent 
in various ways on good 
environmental quality. An outline is 
given of recent trends and patterns of 
activity chat are driving forces for 
environmental change. The resulting 
pressures and their effects are dealt 
with in Pares III and N of this 
report. Environmental management 
and protection measures in the 
sectors, along with anticipated future 
trends and impacts are discussed in 
Pare V. 

AGRICULTURE 

In 1998 agriculture accounted for 5.2 
per cent of gross domestic product 
(GDP), a percentage chat is twice che 

EU average, and for 8. 7 per cent of 
total employment. T he agri-food 
sector taken as a whole, including 
agriculture, food, drinks and tobacco, 
accounted for 12.7 per cent of GDP 
and 11.8 per cent of total 
employment (Department of 
Agriculture and Food, 1999). 

There are 146,300 farms in Ireland 
and the average size is about 30 ha. 
T he total land area used for 
agriculture in 1998 is estimated at 
4.4 million ha, with another 0.45 
million ha in commonage. Grassland 
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farming, includ ing cattle rais ing and 
dairying, accounts for more than 90 
per cent of farming activity. T he 
mai n infl uence on livestock number 
in Ireland is the EU Common 
Agricultural Policy (CAP). Since 
1980 there has been a significant 
increase in the numbers of sheep, p ig 
and poultry (Fig. 3.1 ). 

Over recent decades the tillage area 
has reduced significantly. CAP 
reform in respect of grain in 1993 
introduced 'set aside' and also put a 
limi t on tl1e total grain-growing area . 
T he main crops grown are wheat, 
oats, barley, potatoes and sugar beet. 
Five field trials for genetical ly 
modified sugar beet cook place during 
1998 (Chap ter 7). Horticulture in 
Ireland is distributed across me 
country in a range of di ffe rent fo rms. 
The value of horticultural output is 
estimated at £240 million. 

T he quantities of artificial fertilisers 
used in Ireland increased significantly 
during the twenty years up to 1980. 
Since men, sales of n itrogen fertiliser 
have continued to increase, although 
in the last few years there has been 
some reduction in me use of 
phosphorus and potassium (Fig. 3.2). 

+ Tota l Pou ltry - Total Sheep 
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Pesticides used in agriculture are 
mainly for cereals, field crops and 
horriculrural crops, which account for 
only 9 per cent of total farmed area. 
The maximum quantity imported by 
companie in Ireland in the period 
1994 to 1997 was 2325 tonnes per 
annum. 

T here have been changes from 
traditional farming practices. Fields 
have been enlarged co faci litate 
mechani ation. Increased use of over
winter live rock housing with slatted 
floors has given rise co increased 
an1ounts of slurry. Silage production 
be ame widespread in che decades 
berwe n 1960 and 1990. The land 
area u ed for producing silage ha 

ntinu d co increa e (by over 28 per 
cent) during the period 1991 to 1998 
(Fig. . ) . The introduction of baled 
ila has ur down on the ri k of 
ii. ffluent leakage bur has given 

rise t th problem f pla tic waste. 

Phosphorus - Nitrogen 

Diversification continues into 
alternative areas, such as organic 
farming, forestry, agri-tourism, deer 
farming and cultivation of oilseed 
rape. Currently there are 
approximately 820 farmers registered 
as organic crop/livestock producers, 
farming approximately 23,600 ha, 
which represents a small proportion 

Environ 111(.:111 

of the total area farmed. Organic 
farms are situated in all 26 counties 
but are mainly concentrated in 
counties Cork, Clare, Galway and . 

Leitrim. 

Increased specialisation and 
changes in farming practices can 
cause significant environmental 
impact~, as described in later 
chapters. Over-use of fertilisers 
adversely affects the quality of 
both surface and ground 
waters. Increased numbers of 
livestock lead to increases in 
slurries and to greater emissions 
of certain greenhouse gases and 
acidifying substances. 
Intensification and overgrazing 
are important issues, particularly 
in certain areas, affecting 
biodiversity (Chapter 12) which 
is also harmed by the drainage 
of land and by the loss of 
hedgerows. 

FORESTRY 

In past centuries much of Ireland was 
covered by forests but this was 
depleted to just 1 per cent by the 
beginning of the twentieth century. 
Currently almost 9 per cent 
(approximately 615,000 ha) of 
Ireland is under forest. This still 
leaves Ireland having one of the 
lowest percentages of forest cover 
among OECD countries (Fig. 3.4) 
and well below the OECD and EU 
averages of 33.5 per cent and 36.4 
per cent respectively. 
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The most dramatic recent change in 
relation to commercial planting has 
been in the private sector which has 
increased from 300 hectares per 
annum in the early 1980s to 17,343 
hectares in 1995 (Fig. 3.5). Tree 
planting per capita during this time 
was higher in Ireland than in many 
other developed countries. However, 
there has been a reduction in new 
planting since 1996 mainly due to 
increased incentives for agriculture 
and increased land prices. Current 
policy focuses on farm forestry, which 
is now the largest single component 
of the forestry programme. Farmers, 
full-time and part-time, accounted 
for 89 per cent of private 
afforestation in 1998. 

The forestry industry and trade in 
wood products have significant 
economic value. It is estimated the 
sector employs up to 16,000 persons, 
of which 7,000 are directly employed 
in forestry (DoE, 1997). 

Approximately 2.8 million cubic 
metres of wood is harvested annually 
in Ireland. Wood provides about 1 
per cent of Ireland's total energy 
demand and as a fuel is used mainly 
in homes (see under 'Energy'). There 
is potential for wood to replace or 
complement coal and peat-fired 
power stations. 

Forests constitute an important 

renewable resource and their 

environmental benefits include 
their role in providing amenity 

areas, in reducing soil erosion 

and in carbon sequestration . . 

Adverse environmental impacts 

may include those deriving from 

land drainage, the high 

proportion of certain conifers 
planted, impacts on landscape 

and cultural heritage, isolation 

of rural dwellings, and 

acidification of waters. 

Environment 
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MARINE RESOURCES 

The marine resources sector includes 
marine food, tourism, shipping and 
energy production. The main focus 
here is the marine food sector, which 
embraces all economic activities 
deriving from the biologically 
productive capacity of the seas. The 
total employment in the industry is 
around 15,720 persons. 

The sea fishing industry provides 
essential employment and economic 
activity in coastal and island areas. In 
1997, the 1,400 Irish registered 
fishing vessels landed 300 kilotonnes 
(kc) of fish and shellfish, worth over 
£144 million (Fig. 3.6). The Irish 
fishing fleet currently accounts for 
approximately 30-35 per cent, of the 
total international landings of fish 
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(Note: The 1984 and 1985 figures do not include 
landings to foreign pons, which constitute 
approximately an addi tional 8 per cent of dcmersal and 
pelagic landings to Irish ports.) 
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and shellfish from the region char 
includes the seas around Ireland and 
off the west coast of Britain. 

Pelagic (mid-water species) landings 
are the main factor in a doubling of 
coral landings up co 1995 and also in 
the subsequ~nr decline. Demersal 
(species at or near the sea bed) 
landings have remained relatively 
more stable. Shellfish landings 
increased by over two-thirds from 
1984 co 1997. 

Fish-farming in Irish marine waters 
began in the 1970s with the farming 
of rainbow trout in sea cages. This 
was followed by caged salmon 
production, which developed rapidly 
in the 1980s and has continued to do 
so (Table 3.1) . The main fish 

farming areas are along the western 
seaboard (Fig. 3.7). In recent years 
re earch into new finfish species has 
led to their cultivation in small 
quanritie . 

Export of fi h and fish products in 
1997 amount d to 255,000 tonnes 
valued at £228 million. The value of 
aqua ulture produ tion i 
experien ing strong growth and has 
rea hed about £60 million. The fish 
pr e ing ctor i concentrated in 
auntie Donegal Galway, Kerry, 

rk, We.~ord and Dublin. 

Th lri h eaweed industry currently 
pro e e approximately 40,000 (wet) 
tonne annually for use in the 
alo-inate inJu try for health and 

na k food and body-care products. 
Ther i al o harve ting of maerl 
( al areou r d al!!ae) primarily for 
u e in a0 ri ultur and horri ulture. 

1980 1985 

Shellf ish 5,214 10,675 

Salmon 21 700 

160 60 

Environmental concerns relating 
to the marine resources sector 
include effects of modern 
fishing practices on target and 
non-target stocks, damage to 
the sea bed, and pollutants 
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arising from fish farms and from 
the fish processing industry. 
The sector itself can be affected 
by marine environmental 
degradation from various 
sources. 
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ENERGY 

As Ireland's economy has grown, 
increases have occurred both in total 
and in per-capita energy 
consumption. The growth in energy 
consumption, however, has been less 
steep than the growth of the 
economy (Fig. 3.8). The real average 
price of energy for final consumers 
has been decreasing consistently since 
1986 (Irish Energy Centre, 1999). 

The total primary energy requirement 
(TPER) is a measure of all energy 
consumed. It includes energy 
consumed in transformation (for 
example, in electricity generation, oil 
refining and briquette manufacture) 
and in distribution. The TPER 
increased by 58 per cent between 
1980 and 1998, including a 35 per 
cent rise since 1990 (Department of 
Public Enterprise, 1999). 

Ireland's TPER is supplied by oil, 
natural gas, coal, peat and renewable 
energy sources (Fig. 3.9). Indigenous 
natural gas came on-scream in 1979 
and its contribution grew significantly 
in che early 1980s. This, coupled 
with the coming on-stream of the 
coal-fired electricity generating station 
at Moneypoint in 1986, had the effect 
of reducing considerably Ireland's 
dependence on oil. During the 
1990s, however, the oil share picked 
up again, due mainly to growth in 
transport demand (see below). The 
overall result is chat energy supply 
remains heavily reliant on imported 
oil, which in 1998 accounted for 56 
per cent of all supply. 
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The contribution of natural gas is 
continuing to grow and it is central 
to Ireland's strategy for reducing 
emissions of carbon dioxide and 

sulphur dioxide. Almost 50 per cent 
of the gas supply is now being 
imported through the inter-connector 
pipeline between Ireland and tl1e UK 
and this percentage is expected co 
increase. Consumption of energy 
from peat has been declining. 

Until the early 1990s renewable 
energy in Ireland was largely confined 
to wood burning in open fires and 
hydro-electricity production by the 
Electricity Supply Board. More 
recently, independent hydro power 
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producers, wood processing planes 
and wind energy developers have 
increased the energy supply from 
renewable sources (Department of 

Public Enterprise, 1999). Renewable 
energy comes mainly from industrial 
and traditional biomass (wood 
burning) and from large scale hydro 
power (Fig 3.10). Renewable energy 
provides 2 per cent of the total 
primary energy requirement in 
Ireland compared witl1 5 to 6 per 
cent in the EU overall (EEA, 1999). 

Total final consumption is a measure 
of the amount used by consumers of 
final energy. Ic is essentially TPER 
less the energy consumed in 
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transformation and distribution. The 
changes in coral final consumption 
over the period 1980-1998 are shown 
in Fig. 3.11 together with the 
consumption in five sectors; industry, 
residential, transport, agriculture and 
services (public plus private) . 
Transport has become both the 
largest and the fastest growing user of 
energy in Ireland and accounts for 
more than one-third of coral demand. 
Increased numbers of vehicles (see 
under 'Transport') and a trend 
cowards larger vehicles are the main 
contributors (Irish Energy Centre, 
1999). 

Energy intensities are ratios between 
energy consumption and an indicator 
such as GDP, indicating the energy 
required co produce one unit of 
economic output. While reductions 
in energy intensity can be interpreted 
as showing improved efficiency or 
productivity this simple view does 
not cake account of other factors such 
a cruccural changes in the economy 
(Department of Public Enterprise, 
1999). From Fig. 3.8 it may be 
deduced chat although overall energy 
u e has risen in Ireland, primary 
energy intensity (TPER relative co 

DP) ha fallen. 

onsidering individual sectors, the 
energy intensity of industry has fallen 
owing to both efficiency and 
tructural changes. For exan1ple, in 

1997 energy con umption in industry 
ros by 5.9 per cent whereas 
industrial output grew by 15.2 per 

nt. The energy inten ity of 

transport has remained relatively 
constant; advances in technical 
efficiency are being negated by the 
trend cowards more powerful cars 
(Department of Public Enterprise, 
1999). 

Residential use of fuels for space and 
water heating per household has 
fallen somewhat since 1991 whereas 
electrical usage per household has 
risen steeply. A similar situation 
prevails in respect of the public and 
private services sector. The intensity 
of electricity use per employee 
increased by 65 per cent 
approximately between 1980 and 
1997 due co the increased use of 
electrical equipment. Overall 
electricity demand in Ireland has 
grown in excess of 5 per cent per 
annum for the period 1988-1998, an 
extremely high rate by international 
standards, which is placing strains on 
existing electricity generation 
capacity. 

Energy is recognised generally 
as a critical sector relating to the 
environment. Impacts on the 
environment arise at each 
operational phase of the energy 
system: production, 
transmission, transformation, 
distribution and consumption 
(EEA, 1999). The generation of 
emissions of greenhouse gases 
and acidifying compounds from 
the burning of fossil fuels is a 
major issue and is addressed in 
Chapter 4. Future energy policy 
must focus on these issues, 
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including the impacts of the fuel 
mix used in Ireland. 

INDUSTRY 

In the 1960s there was a significant 
restructuring of the Irish economy 
away from agriculture cowards 
industry and services. The continued 
importance of industry is in contrast 
co the typical pattern of most modern 
economies where the service sector is 
dominant (ESRI, 1999). Industry 
accounts for 39 per cent of GDP, 
around 90 per cent of exports and 
29 per cent of total employment. 
Industrial production in Ireland grew 
strongly over the 1990s (Fig. 3.1 2). 

In June 1999 industrial production 
was up 9.8 per cent in volume 
compared with the same month in 
1998. Overall i~dustrial employment 
is now approximately 250,000, 
distributed as follows (CSO, 1999b): 
• 40 per cent in metals and 

engineering (predominantly 
electrical engineering, instrument 
engineering and office machinery); 
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• 16 per cent in food; 
• 9 per cent in chemicals (including 

man-made fibres); 
• 7 per cent paper and printing; 
• 22 per cent in a variety of other 

manufacturing industries; 
• 4 per cent in electricity, gas and 

water; 
• 2 per cent in mining, quarrying 

and pear. 

Overseas-owned companies, 
employing about 108,000 persons, 
account for some 70 per cent of coral 
manufactured exports. The highest 
growth races in Irish industry over 
recent years have been in the high
cech sectors of manufacturing, 
particularly in engineering (notably 
computers). Output from the 
chemical and pharmaceutical sector 
has expanded considerably. There are 
200 firms in this sector, with present 
employment at 16,000 and annual 
exports worth over £8.8 billion. 
Nine of the world's cop ten 
pharmaceutical firms have 
manufacturing facilities in Ireland 
(ICSTI, 1999). Even in non high
cech industries, performance has been 
significant by comparison with other 
EU countries. 

In 1997, the output from the food 
industry was valued ac almost £10 
billion, while exports amounted co 
about £5.2 billion. The sector 
accounts for two-thirds of coral 
indigenous industry and comprises 
approximately 700 companies 
including some 600 chat are medium 
or small. The main components of 
the industry, in terms of estimated 
1997 output, are as follows: 
• dairy produces/ingredients £2.3 

billion; 
• beef £1.7 billion; 
• ocher meats £1.13 billion; 
• prepared consumer foods £1.3 

billion; 
• drinks £1.25 billion 
(Food Industry Development Group, 
1998). 

Ireland is a leading producer of zinc 
ores and one of the world's largest 

zinc/lead mines is located near 
Navan, Co Meath. Production of 
zinc concentrates is expected co 
double following the recent scare up 
of major new mines. 

Many industrial sectors are of 
significance in relation to the 
environment, for example 
chemical and pharmaceutical, 
food, mining and quarrying. 
Industry has the potential to 
create significant pressures on 
the environment through the 
use of dangerous substances, 
emissions to air and water, the 
generation of waste, the 
consumption of natural 
resources and energy, and the 
contamination of land. 

TRANSPORT 

Sea and air transport are essential for 
Ireland's economy, notably for 
tourism and trade as discussed lacer in 
this chapter. Transport within the 
country is heavily dependent on che 
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road network. Ireland has over 
95,000 km of roads, equivalent co 
over 27 km per thousand per ons -
high by European standards. The 
national primary roads (3 p r ent of 
the road network) carry 27 per enc 
of road traffic. National s ondary 
roads (3 per cent of the n twork) 
carry 11 per cent of road traffic, and 
non-national roads (94 per cent of 
the network) carry 62 per cent of 
road traffic. 

Ireland's growing economy i leading 
to increased car ownership. The total 
number of vehicles increa ed by 54 
per cent during the 10-year period 
between 1988 and 1998. Private car 
accounted for the major part of this 
increase (Fig. 3. 13) but heavy goods 
vehicles increased by 58 per cent in 
the period. 

In addition there have been changing 
travel patterns. Between 1986 and 
1996, che number of persons 
travelling co work, college or school 
by private vehicles increased by 44 
per cent while the number of person 

1,600,000 - Number of Private Cars - Total number of vehicles 
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_.,_ Number of people travelling to work, college, school by 
public transport, bicycle or foot 

_,.._ Number of people travelling to work, college, school by private vehicles 
Number of vehicle km travelled per capita 
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city services (CSO, 1999c). The 
number of passenger journeys by bus 

increased by approximately 3 per cen: 

between 1994 and 1998 (Fig. 3.15b) 

The demands of modern 
economies and societies for 
mobil ity present a major 
environmental challenge. Risini 
vehicfe numbers and increased 
usage of cars have caused 
significant traffic congestion 
and noise in urban areas and 
have contributed to local air 
pollution (Lehane, 1999). There 
is increased petrol and diesel 
consumption. Increased e ne rgy 
use in transport is a major 
emerging issue. The resulta nt 
emissions to air are considered 
in Chapter 4. Other issues 
include the environmenta 
impact of road building o n 
landscapes and habitats. 
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TOURISM 

Tourism is one oflrelands fastest 
growing sectors and is an important 
foreign currency earner. In 1998 ic 
accounted for 6.4 per cent of gross 
national produce (G P) and 8.2 per 
cent of employment (Bord Fiilce, 
1999). Many of the jobs provided by 
tourism are in rural communities. By 
1998 the number of overseas tourists 
was over 1.5 times the resident 
population (Fig. 3.16) . There were 
5.53 million overseas visi ts co Ireland 
by non-residents, an increase of 10.5 

per cent on the previous year. 
Dublin, the south-west and the west 
receive the highest numbers of 
tourists (Fig. 3.17). In 1998, 43 per 
cent of overseas tourists hired cars or 
brought their own cars while visiting 
Ireland. 

In 1997 there were an estimated 10.3 
million visits co 342 fee-charging 
accractions in Ireland, an increase of 
25 per cent since 1995. Visitor 
numbers exceeded 100,000 at about 
10 per cent of these accractions. The 
most popular were interpretative 
centres and museums, accounting for 
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35 per ·cent of visits (Tourism 
Development International, 1998). 

A total of 2.1 million trips abroad 
was taken by Irish residents in 1998 
and total expenditure attributable to 
these trips was £1.1 billion. 

Many of the visitors coming to 
Ireland do so to enjoy the 
country's environment. If not 
managed properly, growing 
tourist numbers can harm the 
very environment that attracts 
them. The major growth in the 
numbers of overseas tourists is 
adding to pressure on the 
physical infrastructure (roads, 
water and sewerage) and 
causing traffic congestion in 
major tourist areas. 
Furthermore, the increased 
concentration of tourists, both 
domestic and overseas, visiting 
the better-known tourist sites is 
placing pressures on the quality 

of the environment in these 
sensitive areas. 

TRADE 

Ireland's small open economy is 
strongly dependent on trade. 
Exports, almost three quarters of 
which are destined for the EU, 
represent over 73 per cent of GDP 
In 1998 exports and imports 
amounted to £44.8 billion and £31 .1 
billion respectively (Fig. 3.18), giving 
a record trade surplus of almost £14 
billion (CSO, 1999a). Some of the 
main growth areas of exports include 
chemicals, pharmaceuticals, and 
telecommunication and computer 
equipment. 

Sea transport is the dominant route 
for trade, with the State's pores 
accounting for 76 per cent of trade in 
volume terms. Air transport accounts 
for less than 1 per cent of trade in 
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volume terms, but 18 per cent in 
value terms. Most of the remaining 
trade is via ports in Northern Ireland. 

The importation of non-coniferous 
timber (logs, sawn-wood, veneer and 
plywood) into Ireland has increased 
by over 61 per cent between 1994 
and 1999. The importation of 
tropical timber is currendy around 
73,000 cubic metres per annum (Fig. 
3.1 9). Trade in endangered species, 
as well as in derivatives and products 
from them, is controlled under an 
international Convention (CITES). 
The main provisions of the 
Convention have been implemented 
in Ireland. 

Tropical Timber Total Non-coniferous 

160 

The issue of trade and the 
environment is complex. 
Sustainable trade should 
support economic prosperity 
while protecting the global 
environment in all its diversity 
and should take account of t he 
wider global impact of national 
policies regarding imports and 



exports (DoE, 1997). Because of 
increasing awareness of 
environmental issues by 
consumers world-wide, there is 
a need to demonstrate a high 
degree of environmental 
awareness and standards in 
relation to exports in order to 
develop and retain market 
shares in other economies. 

Environmentally significant patterns 
and trends are apparent in all of the 
sectors considered. T he pace of 
growth across the board is such as to 
raise doubts about any net 
environmental benefit from 
effi ciencies or remedial measures 
introduced to date. T he 
environmental consequences of these 
trends are therefore examined in 

greater detail in the main body of chi 
report, starting in Chapter 4 with 
emissions to air. Many of the sectorit 
trends look set to continue. T he 
overall issue of likely future 
developments and their consequences 
for the environment is considered in 
the final part of the report, including 
consideration of the proposals under 
the National Development Plan 
2000-2006. 
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EMISSIONS TO AIR 

Over the past 15 years, progress in reducing the most 
important air pollutant emissions in Ireland has fallen well 
short of that required by international agreement s. Having 
failed to stabilise nitrogen oxides emissions at 1987 levels by 
1994, as required under the Sofia Protocol, it now appears 
that Ireland will not achieve the national target for sulphur 
dioxide emissions in 2000 required under the Oslo Protocol. 
Furthermore, an unprecedented rise in energy demand is set 
to increase greenhouse gas emissions, in a business as usual 
scenario, by more than twice that allowed under the Kyoto 
Protocol. Large livestock populations and nitrogen inputs to 
soil generate one-third of all greenhouse gases in Ireland and 
result in the highest ammon ia, methane and nitrous oxide 
emissions per capita in the European Union. 

The European Union's strategies on acidification and 
ground-level ozone have culminated in a proposed national 
emissions ceiling Directive, which sets limits on the total 
emissions of sulphur dioxide, nitrogen oxides, ammonia and 
volatile organic compounds in Member Stat es to be achieved 
over the next ten years. Parallel strategies developed under 
the UN Convention on Long-ran.9e Transboundary Air 
Pollution have led to the Gothenburg Protocol, which also 
prescribes ceilings on these pollutants for all European 
countries. Fundamental changes are needed now in the 
energy, agriculture and transport sectors if Ireland is to 
achieve these new targets and simultaneously to curb the 
growing greenhouse gas emissions. 

INTRODUCTION 

The emission of pollutants into the 
atmosphere continues co be one of 
the greatest of all pressures on the 
global environment. Awareness of 
atmospheric pollution first developed 
some fifty years ago as a result of the 
local health effects of winter smog 
caused by coal burning, usually in 
urban or heavily industrialised areas. 
This was followed by an awareness of 
widespread environmental damage 
from acid rain caused by increased 
emissions of sulphur and nitrogen 
from industry, power generation and 
other activities. More recencly, 
summer smog and increased levels of 
tropospheric (ground level) ozone, 
caused largely by emissions fro m road 

traffic, have become common 
occurrences in many parts of the 
developed world. 

A separate issue, which has been 
widely publicised, is che depletion of 
stratospheric (upper atmosphere) 
ozone - the 'hole in the ozone layer'. 
Caused mainly by the effects of 
chlorofluorocarbons (CFC), the 
chinning of the ozone layer resul ts in 
more ultraviolet-B (UV-B) radiation 
reaching the earth's surface, thereby 
posing a potential health threat. 

However, the problem now causing 
most concern is the potential for the 
emissions of certain gases, originally 
considered harmless, co alter radically 
the global climate system. Several 
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gases, notably carbon dioxid fro m 
the burn ing of fossi l fu ls and 
methane from agriculture, are 
accumulating in the upper 
atmosphere where they are acti ng to 
enhance the natural greenhouse effect 
of cl1e atmosphere (see Box 4.1). 
Hence they are now collectively 
known as the 'greenhouse ga es'. 

Box 4.1 The Greenhouse Effect 

The solar radiation absorbed by 
the earth's surface and 
atmosphere is balanced by 
outgoing infrared radiation 
(IPCC, 1994). Clouds and 
naturally occurring greenhouse 
gases (principally water vapou r, 
carbon dioxide, methane, nitrous 
oxide and ozone) cont ribute t o 
this balance by absorbing some 
of the infra red radiation emitt ed 
from the earth's surface. This 
keeps the lower part of the 
atmosphere warmer t han it 
would otherwise be - the natural 
greenhouse effect. 

Human activit_ies such as t he 
burning of fossil fuels and the 
intensification of agricult ure are 
increasing the concentrat ions of 
the naturally occurring 
greenhouse gases and adding 
other gases, which act in the 
same way. By reducing the 
outgoing infrared radiation, this 
is giving rise to an enhanced 
greenhouse effect. The effects 
of increased greenhouse gas 
concentrations in the 
atmosphere may be offset to 
some extent by increases in t he 
concentration of aerosols, also 
derived largely from human 
activities but also from natural 
sources such as volcanic 
eruptions, which increase the 
reflection and absorption of 
solar radiation. 



GREENHOUSE GASES 

The United Nations has adopted the 
Framework Convention on Climate 
Change (FCCC), with the ultimate 
objective of achieving stabilisation of 
greenhouse gas concentrations in the 
atmosphere at levels that would 
prevent dangerous interference with 
che earth's climate system (IUCC, 
1993). All Parties to the Convention, 
which include Ireland, must publish 
and make available co the ConfereHce 
of che Parties (COP), the · 
Convention's implementation body, 
their national inventories of emissions 
and removals of all greenhouse gases 
not controlled by the Montreal 
Protocol. (While the Montreal 
Protocol, as outlined lacer, is aimed at 
reducing ozone-depleting substances, 
some of the gases responsible for 
ozone depletion also contribute to 
some extent ~o the greenhouse effect). 

The three principal greenhouse gases 
are carbon dioxide (C02), methane 
(CH4) and nitrous oxide (N20). 
The Convention also covers the two 
halogenated gas groups 
hydrofluorocarbons (HFC) and 
perfluorocarbons (PFC) as well as 
sulphur hexafluoride (SF6)· 

Ozone is another greenhouse gas 
formed from several precursor 
pollutants including nitrogen oxides 
(N x), volatile organic compounds 
0/ C) and carbon monoxide (CO). 
Parries to the Convention must also 
submit data on the emis ions of these 
oa es. 

Fioure 4.1 shows che trend in 
emi ions of d1e three main 
gre nhou e gases in Ireland between 
l O and 1998, expre sed in terms of 

their Global Warming Potential 
(GWP) (see Box 4 .2). The emission 
estimates (McGettigan and Duffy, 
2000) have been compiled using the . 
most recent guidelines from the 
Intergovernmental Panel on Climate 
Change (IPCC) for greenhouse ga 
inventories (IPCC, 1997) and they 
therefore show some revisions on 
previously published figures. _The 
revised IPCC methodology gives 
methane em issions chat are about 25 
per cent lower than previ_ously . . 
estimated and nitrous oxide em1ss10ns 
that are some 20 per cent higher than 

previously estimated. 

Reliable emission inventories of 
HFC, PFC and SF6 have not yet 
been developed due to the large range 
of substances involved and a lack of 
information on their use in Irish 
industry. However, tentative 
estimates suggest chat their combined 
contribution would be less than one 
per cent of the estimated totals 
presented in Figure 4.1 for the duee 
main greenhouse gases. 

A comparison of the revised figures 
for 1990 and 1998 indicates that the 
overall total combined emissions of 
che three main greenhouse gases, 
carbon dioxide, methane and nitrous 
oxide, increased in the eight year 
period by approximately 19 per cent, 
to 64 million tonnes of C02 

equivalent on a GWP basis (Box 4.2). 
The increase is driven by the C02 
contribution, with the gross emissions 
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of this gas (excluding carbon 
sequestration by forests) rising by 
one-quarter from almost 32 million 
tonnes in 1990 to 40 million tonn 
in 1998. This results from an 
unprecedented increase of 35 per co 
in total primary energy requiremem 
(Chapter 3). The significance of eh: 
increase in greenhouse gas emissiorn 
in the context of Ireland's 
international commitments is 
discussed below following a brief 
overview of the principal sources of 
these emissions. 

A comparison of the sectoral 
contributions of the three gases to tl 
totals in 1990 and 1998 is given in 
Table 4.1. The transport and ene~ 
sectors account for most of che CO, 
increase, with increases amouming1 
approximately 77 per cent and 36 11 
cent, respectively. Some of che 
increase is offset by the carbon upt!! 
in forests. The total forest area in 

Box 4.2 Global Warming Potential 

The various greenhouse gases are emitted in vastly differing amounts and have 
widely differing atmospheric lifetimes. The control options among them are 
also completely different. The concept of Global Warming Potential (GWP) wi 

introduced to provide a means whereby scientists and policymakers could 
compare and combine the warming effects of the individual gases, in order to 
support policies and measures designed to mitigate climate change. 

The GWP of a gas is a measure of the cumulative warming over a specified tim, 
period, e.g., 100 years, resulting from a unit mass of the gas emitted now, 
e~pr~ssed relative to an absolute GWP of 1 for the reference gas carbon 
d1ox1de. Global Warming Potentials have been published for a wide range o 
greenhouse gases by the Intergovernmental Panel on Climate Change. For 
~xample, the GWP of methane, one of the more ubiquitous greenhouse gase!t 
1s 21 for a 100-year time horizon but the GWP is as high as 23,900 in the case 
sulphur hexatl~oride, the mass emission of which is comparatively very small. 
Th~ n:1ass em1ss1on of any gas multiplied by its GWP gives the equivalent 
em1ss1on of the gas as carbon dioxide - the Co2 equivalent. 
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Table 4.1 Comparison of Sectoral and Total Greenhouse Gas Emissions in 1990 and 1998 . 

1990 

IPCC Source Strategy C02 kt CH4 kt N20 kt Total as C02 kt 

C02 kt 

Energy and Transformation 11057 1.39 11488 15047 
Combustion in Industry 3833 0.15 0.38 3954 3917 
Combustion in Transport · 4961 1.76 0.28 5085 8768 
Other Combustion 9726 4.27 1.05 10141 9974 
Fugitive Emissions from Fuels 6.05 127 
Industrial Processes 1931 3.34 2966 2250 
Solvents 67 67 71 
Agriculture 514.27 22.87 17890 
Land Use Change and Forestry -5020 -5020 -6448 

Waste 
Gross Emissions 31575 

Net Emissions 26559 

Ireland absorbed an estimated 6.4 
million tonnes of C02 in 1998 
(shown as a negative emission in 
Table 4.1), an increase of 28 per cent 
on the 1990 value. 

Agriculture is the dominant source of 
both methane and nitrous oxide 
emissions in Ireland. These emissions 
are unrelated to energy demand and 
show very modest increases compared 
to C02. At some 649,000 tonnes 
and 32,500 tonnes respectively in 
1998, Irish methane and nitrous 
oxide emissions represent by far the 
highest per capita emissions of these 
gases in the EU (EEA, 1998). 
Together they account for about 40 
per cent of Ireland's total greenhouse 

84.75 1780 
611.25 29.31 53498 40027 

. 611 .25 29.31 48478 33579 
!S; .£· ·,,. 

gas emissions as GWP. Agriculture 
generates approximately 87 per cent 
of methane emissions and 78 per cent 
of N 20 emissions, and for this reason 
agriculture is the source of one-third 
of all greenhouse gas emissions in 
Ireland. 

Further details of the main sectoral 
activities giving rise to greenhouse gas 
emissions are given in Table 4.2. T he 
cable shows how just 112 major 
sources or activities account fo r 
almost three-quarters of all 
greenhouse gas emissions in Ireland. 
When compared on a C0 2 
equivalent basis, che largest single 
source is enteric fermentation in 
cattle and other livestock (16.3 %), 

Box 4.3 The Kyoto Protocol 

In adopting the Framework Convention on Climate Change in 1992, the 
governments recognised that it would provide a basis for much stronger 
specific control measures in the future by developed countries. The first 
such commitment was realised with the adoption in December 1997 of the 
Kyoto Protocol under which industrialised countries will reduce their 
combined emissions of six greenhouse gases by 5.2 per cent on 1990 levels 
by the perio·d 2008-2012 (the first commitment period). 

Ireland's legally binding commitment under the Kyoto Protocol is a growth 
limitation target of 13 per cent. This was negotiated as Ireland's burden
sharing contribution to the European Union's reduction commitment of 
eight per cent. 

Parties may apply a number of flexible mechanisms, viz., international 
emissions trading, joint implementation and the clean development 
mechanism in addition to their domestic measures in order to meet their 
targets. The Protocol requires that, by 2005, Parties must have made 
demonstrable progress towards achieving their commitments. 
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1998 

CH4 kt N20 kt Total as 

(02 kt 

2.00 15667 

0.12 0.40 4044 

2.26 1.02 9132 

2.83 1.09 10371 

4.03 85 

2.62 3062 

71 

563.93 25.34 19698 
-6448 

75.90 1594 

649.07 32.47 63724 

649.07 32.47 57276 

followed by nitrogen application to 
soils (1 1.2%) and electricity 
generation from coal (9.4%). 

T he increase of approximately 18 per 
cent in Ireland's net greenhouse gas 
emissions between 1990 and 1998 
has serious impl ications fo r Ireland's 
commitment under the Kyoto 
Protocol to the Framework 
Convention on Climate Change (Box 
4.3). T he emission reduction 
commitment of the EU under the 
Kyoto Protocol is eight per cent on 
1990 levels by 2010 to which 
Ireland's burden-sharing contribution 
is a growt!1 limitation target of 13 per 
cent. T his level of increase had in 
fact already accrued by the time the 
Kyoto Protocol was signed in 1997 
and the growth rate is currently over 
four per cent annually (Figure 4.1) , 
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mainly due to carbon dioxide 
increases. 

Based on the most recent forecasts for 
energy and agriculture, the net 
em issions of greenhouse gases in 
2010 will have increased by 
approximately 30 per cent over 1990 
levels. This is more than twice the 
growth limitation target, despite 
expected increases in the carbon sink 
capacity of forests. Given the nature 
of the activities which con tribute to 
the bulk of em issions in Ireland 
(Table 4.2) along with conti nued 
growth in energy demand, it appears 
chat radical changes are necessary to 
make any substantial impact on this 
upward trend in greenhouse gas 
emiss ions (see Pare V). 

OZONE-DEPLETING 
SUBSTANCES 

Depletion of the stratospheric ozone 
layer has been caking place in certain 
pares of the glob'e for the past twenty 

Table 4.2 Contribution of Twelve Main Sources to Greenhouse Gas Emissions in 
- · Ireland in 1998. 

Fuel Emissions (kt) Percent Cumulative · Source/ 
Sector Activity 

co2 CH4 N20 

Total 
Equivalent 

C02 (kt) of Total Percent 

All Sectors 
Agriculture 
Agriculture 
Energy 
Transport 
Transport 
Energy 
Energy 
Energy 
Agriculture 
Industry 
Landfill 
Industry 

40027 

Enteric Fermentation 
Nitrogen Applic. to Soils 
Electricity Generation 
Road Traffic 
Road Traffic 
Electricity Generation 
Electricity Generation 
Electricity Generation 
Manure Management 
Cement Manufacture 
Waste Disposa l 
Ammonia Production 

Coal 5680 
Petrol 3667 
Diesel 3529 

Oil 3519 

Gas 3066 
Peat 2465 

Coal 1624 

Gas 1564 

years du to build-up of 
chloroflurocarbons (CFC), halons, 
carbon tetrachloride, methyl 
chloroform and other similar 
substance deriving from man-made 
emi sions. The effect is to increase 
che amount of UV radiation reaching 
the earth, which can result in damage 
co human health and adverse impact 
on terrestrial and marine ecosystems. 

The Montreal Protocol and 
ubsequenc amendments set out a 

programme for the phasing-out of the 
compounds with the greatest ozone
depleting potential, as well as some of 
their replacements, many of which 
are also greenhouse gases, by the mid 
to late 1990s. Current efforts are 
directed at tightening controls and 
speeding up the phasing out of 
methyl bromide and 
hydrochlorofluorocarbons (HCFC). 
Ireland has taken an active pare in the 
global strategy to protect the ozone 
layer and pursues a policy of 
discontinuing the use of ozone 
depleting substances in line with 
targets which have been agreed 
internationally. 

ACIDIFYING GASES AND 
OZONE PRECURSORS 

Deposition resulting from the 
emi ions of sulphur dioxide (SO:J 
nitro0 en oxides Ox) and ammonia 

H3) can lead to che acidification of 
oils and urface warers and may 

cause nirroiren saruracion in terrestrial 
ecoS) retnS. Increased ground-levd 
ozone formacion is caused by 
emissions of Ox., OC and CO 

649.07 32.47 63724 
493.56 10365 

22.98 7124 
0.90 5959 

3667 
3529 
3519 
3066 
2465 

70.37 2.36 2209 
1624 
1594 

16.26 16.J I 

11.18 21.1 
9.35 36.8 
5.75 42.S 
5.54 48.1 
5.52 53.6 
4.81 58.4 
3.87 62.J 
3.47 65.8 
2.55 68.J 
2.50 70.8 
2.45 73.J 

and all of these pollutants may have 
direct effects on human health and 
vegetanon. 

Estimates of the emissions of S02, 

NOx, VOC and CO are presented i[ 
Figure 4.2 for the years 1990 chrougl 
1998, using a simple source-sector 
classification adopted for previous 
estimates. This time series has been 
recalculated to maintain consistency 
with the corresponding greenhouse 
gas emission estimates and to take 
into account better or recently 
acquired information for some 
sources and sectors (McGettigan and 
Duffy, 2000). The totals therefore 
show some changes on previously 
published estimates for the years 
concerned. A programme to rerrofo 
a number of the largest power 
stations with NOx control 
technology, resulting in some unics 
being off-line for long periods, largely 
accounts for the year-to-year 
variations in 502 from this sector 
during che early 1990s. Some 
variations in other sectors and for 
other pollutants are due mainly co 

apparent inconsistencies or anomalies 
in national energy balances. The 
VOC emissions in the 'Other' 
category are highly uncertain due co 
the inclusion of emissions from 
solvent use, which are not well 
quantified. 

Emissions ofS02, NOx, VOC, and 
CO, which emanate mainly from 
combustion sources, showed a genet 
decrease from 1990 through 1995 
but have since begun to rise again. 
This rise can be arrributed to che 



marked increase in the consumption 
of primary fuels since 1995 (Chapter 

3). 

The total for S02 is dominated by 
emissions from power stations 
(amounting to 60 per cent of the 
total) where the largest plants use coal 
and heavy fuel oil. Increased 
electricity demand means chat these 
stations are now being used to almost 
full capacity. Consequently any 
reductions chat had accrued from low 
sulphur coal and a shift to greater 
dependence on gas-fired plant in 
place of oil have been offset in latter 
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Fig. 4.2 Emissions of S02, NOx, VOC 
and CO 1990-1998 

years by the need to uti lise fully the 
oil-fired plants . A general decrease in 
S02 emissions in other European 
countries has resul ted in Ireland's 
position rising to third highest among 
EU Member States in 1995, 
marginally behind Greece and Spain, 
on the basis of emiss ions per capita 
(EEA, 1998) . 

In tht; case ofNOx, VO C and CO, 
the totals are heavily influenced by 
emissions from transport. T he 
contribution of transport to the total 
1998 emissions of these gases is as 
follows: 
• NOx 50 per cent. 
• VOC 60 per cent. 
• CO 81 per cent. 
The benefits given by catalyst 
controls, which were beginning to 
appear after 1993, have already been 
offset by the huge increase in the use 
of transport fuels in recent years. 
Irish per capita emissions of NOx 
and VOC remain close to the EU 
average. 

The agriculture sector accounts for 
virtually all (99.5 per cent) of the 
ammonia emissions. These emissions 
show a clear upward trend, from 
11 2,000 tonnes in 1990 to 126,000 
tonnes in 1998, in line with increases 
in both livestock populations and 
inorganic fertiliser use. This current 
level of ammonia emissions in 
Ireland, generated by large amounts 
of animal manures (Chapter 6) and 
the application of some 400,000 
ton nes of inorganic nitrogen 
annually, represent by far the highest 
per capita emissions in Europe. 
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In a manner similar to the use f 
global warming potential for 
greenhouse gases, acid equivalents ::t re 
often applied to compare emissions of 
S02, NOx and NH3 in quanti ta tive 
terms. T he acid equivalems are used 
also to identify rhe contributions f 
various target sectors co the to tal 
emiss ion of acid ify ing substances. 
T he total such emi ion in Ireland in 
1997 was 15, 100 million equivalents 
(Meq) of acidity. The combined 2 
and NOx emissions fro m the energy, 
indusny and transport sectors, 
traditionally regarded as the most 
important sources of acidi fying 
substances, accounted fo r 6,7 13 Meq. 
However, the contribu tion from 
ammonia emissions emanating from 
ani mal manures and chemical 
fertilisers was larger at 7,2 13 Meq. 
This shows char, as in the case of 
greenhouse gases, the agricu lture 
sector in Jreland is also a major 
source of acidifyi ng em issions. 

T he Directive 88/609/EEC (CEC, 
1988) on large combustion plants sets 
emission limits for S02 and N X· 

These limits apply ro existing 
combustion planes (licensed for 
construction or operation before 1 
July 1987) of greater than 50 MW 
thermal capacity in all Member 
States. The limits are to be achieved 
on a phased basis over a specified 
rime frame. The limits for Ireland are 
124,000 tonnes for S02 until 2003 
and 50,000 tonnes for NOx until 
1998. Figure 4.3 shows how the 
emissions of the two pollutants from 
the plants covered by the Directive in 
Ireland compare to their respective 
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Fig. 4.3 Emissions of, S02 and NOx 
from Large Combustion Plants 

ceilings. Large combustion planes 
currently account for approximately 
60 per cent and 30 per cent of S02 
and NOx emissions, respectively. 

While compliance is being 
maintained with the ceilings in 
respect of the important subset of 
emission sources covered by che LCP 
Directive, as shown by Figure 4.3, it 
is proving co be more difficult co 
meet national objectives for coca! S02 
and NOx emissions. Under che Sofia 
Protocol (UN, 1988), Ireland was 

committed co stabilising NOx 
emissions at che 1987 level of some 
105,000 tonnes by 1994. This target 

has not been met. A target S02 
emission of 157,000 tonnes in 2000 
(30 per cent reduction on 1980 
levels) was adopted on Ireland's 
signing of the more recent Oslo_ . 
Protocol (UN, 1994) . S02 em1ss10ns 
in 1998 were about 176,000 tonnes, 
having been as low as 147,000 tonnes 
in 1996 (Fig. 4 .2). There was 

- therefore a clear need for substantial 
reductions co be made over two years 
for the 2000 target to be achieved. 

The UN Gochenburg Protocol and 
the proposed EC Directive on 
national emissions ceilings (Box 4 .4) 
both specify emissions ceilings for 
so2, NOx, VOC and ammonia co 
be achieved by 2010 in order co meet 
a range of environmental quality 

objectives in Europe. 

The proposed Directive on national 
emissions ceilings is particularly 
significant in chat ic sets limits on the 
coral emissions of a number of 

Box 4.4 The Gothenburg Protocol and the National Emission Ceilings Directive 

Since 1985, a number of protocols have been adopted under the Genev.a 
Convention on Long-range Transboundary Air Pollution aimed at reducing 
emissions of acidifying gases and ozone precursors. These protocols have 
covered S02 (UN, 1985; UN, 1994), NOx (UN, 1988) ~nd VO~ (UN, 1.9~1). 
While these agreements have been very successful in reducing em1ss1ons of 
the substances concerned, in each case they were targeted at a single 
pollutant and one specific environmental problem. 

Further development of the 'effects based' approach to emission control has 
shown that it would be more beneficial and more cost effective to devise an 
agreement that targeted all the major environmental concerns attributable 
to these gases simultaneously. This has led to the formulation of the 
Gothenburg Protocol, finalised at the end of 1999 (UN, 1999). This so-called 
multi-pollutant multi-effects protocol sets out the reductions in the 
emissions of 502, NOx, VOC and ammonia necessary in all countries to 
achieve specified environmental quality targets for acidification, 
eutrophication and the effects of ozone on both human health and 
vegetation. Attainment of the targets will entail very substantial reductions 
in the emissions of the four compounds in many countries and will result in 
considerable improvement for the environment and human health 
throughout Europe. 

The national emission ceilings Directive is the culmination of the European 
Union's strategies on the control of acidification and tropospheric ozone 
formation. The EU environmental quality targets are largely coincident 
with those forming the basis of the Gothenburg Protocol, except that 
eutrophication is excluded. The Directive prescribes, for each Member 
State, the emissions ceilings for 502, NOx, VOC and ammonia to be achieved 
by 2010 in order to meet the EU targets. Of the many Directives to date 
relating to air quality and emissions control this is the first to set limits on 
the total emissions of pollutants in each country. 
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pollutants for the first time. 
Assuming chat Ireland adopts the 
same targets under the Directive as 
chose already agreed under the 
Protocol, the reductions needed rant 
from about I O per cent for ammoni'. 
to 50 per cent in the case of NOx 
and VOC and 75 per cent for S02. 

CONCLUSIONS 

There have been no substantial 
reductions in the emissions of 
important air pollutants, such as sn 
and NOx, or greenhouse gases in 
Ireland during the 1990s. Indeed 
emissions of greenhouse gases in 
particular have shown sustained 
growth in this period. Increases ha,i 
also begun to show in the emissions 
of S02 and NOx in latter years 
following some earlier reductions or 
stabilisation. For many years, Irelan/ 
has generated the highest per capita 
emissions of ammonia, methane an! 
nitrous oxide in the EU, due almo51 
entirely to large livestock population 
and large nitrogen inputs to soils 
from animal manures and inorganic 
fertilisers - and the emissions are sril 
increasing. 



[rish S02 emissions in 1998 were 
:iigher than in the mid- l 980s while 
rhere has been a general decrease in 
most European countries in the past 
15 years. Consequently, Ireland has 
become one of the three highest per 
capita 502 emitters in the EU, the 
rate being only marginally higher in 
Spain and Greece. One significant 
outcome of this trend is that Ireland 
is unlikely to meet the commitment 
to reduce S02 emissions to 157,000 
tonnes, i.e. 30 per cent below 1980 
levels, by 2000 under the Oslo 
Protocol. 

The outlook in relation to 
greenhouse gases is of much more 
concern as emissions in 2010 will be 
at least 30 per cent higher than in 
1990, on a business as usual scenario. 
The projected increase, largely due to 
that in C02 emissions, is more than 
rwice that allowed by Ireland's legally
binding commitments under the 
Kyoto Protocol. 

Very substantial reductions are 
required over the next ten years in 
S02, NOx, VOC and NH3 

emissions to comply with the terms 
of the proposed national emissions 
ceilings Directive and the 
Gothenburg (multi-pollutant multi
effects) Protocol. The measures that 
would be necessary to achieve these 
reductions, together with those 
directed at simultaneous reductions 
in emissions of the main greenhouse 

gases, are likely to have far-reaching 
implications for the energy, electricity, 
transport and agricultural sectors. 
The difficulty of the challenge cannot 
be overstated, particularly in relation 
to the Kyoto target, given that tl1e 
Irish economy is highly fossil fuel 
intensive and that the agricultural 
sector generates a substantially higher 
proportion of greenhouse gas 
emissions than in other countries. 

Ireland's record in achieving 
emissions reductions as part of 
negotiated international agreement is 
not good compared with most 
European countries. fu the number 
of compounds covered by this process 
now becomes larger than ever and 
their respective emission limits take a 
more legally-binding form, radical 
abatement measures must be 
implemented immediately if the 
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targets are to be met and tl1e control 
of emissions to air in Ireland is to 
catch up witl1 Europe in general over 
the next 10 to 15 years. 
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DISCHARG ES To WATER 

Towards the end of the 1990s, most of the main urban waste water 
discharges to freshwaters were subject to secondary treatment, 
while the majority of discharges to estuaries and coastal waters 
remained untreated. A major investment programme in sewerage 
capacity is current ly underway, and all significant urban waste 
water discharges will receive at least secondary t reatment within a 
few years. Sept ic tanks are the main form of waste water 
management in rural Ireland, though a significant number of these 
do not funct ion properly owing to problems with location, 
construction and maintenance. By the end of 1998, most of the 
direct industrial discharges to estuaries and coastal waters were 
from industries subject to integrated pollution control (IPC) 
licensing, but non-lPC industries continued to make up the bulk of 
industrial discharges to rivers. 

Definite relationships between the intensification of agricu ltura l 
activity and nutrient levels in rivers and lakes have been found, and 
it is clear that agriculture is a major source of nutrients entering 
Irish waters. With the phasing out in 1999 of sewage sludge disposal 
at sea, the main type of material dumped in Irish marine waters is 
that produced by dredging activity. 

INTRODUCTION 

This chapi:er deals wi th che sources 
and amounts of materials discharged 
co rivers, lakes, groundwaters, 
estuaries and the sea. T he polluting 
effecrs of these discharges depend on 
their volume, chemical composition, 
temperature and clarity in relation to 

those of the receiving waters. All 
natural waters, including those nor 
affeaed by human activities, contain 
a variety of substances, such as 
organic maner, nucriencs, metal ions 
and other suspended and dissolved 
materials. This natural enrichment 
suppons rhe normal aquatic . 
communities adapted to life in inland 
waters, esruaries and marine waters. 
However, if waters receive inputs in 
excessive quantities, the capacity of 
the wacer co assimilate the inputs is 
exceeded and rhe nacural state 
becomes distorted. 

uch distortion may include extremes 
of oxygen upersaruration and 

depletion in the warer, resulting 
respecrjvely from excess daytime 
phorosynrhesis and night-time 
respiration by planes. This process is 
caused by overabundam supplies of 
ourrients and is known as 
eutrophicati.on. In addition co oxygen 
depletion by rhe direct microbial 
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brcakd wn of organi matt r, 
cutrophicacion is nc f rh · most 
familiar form or pollution in fri sh 
water . 

ther fo rm of water polluci n, su h 
as concaminati n by metals, ynthccic 
organic chemical and hydroca rbon , 
can cause destruction of aquati c life 
directly by their rox!c effects. In 
contrast to nutrient and organic 
enrichment, however, these form s or 
pollution arc of minor signifi ca nce in 
Ireland, refl ecting the I w level or 
heavy industry. 

An estimate of the load f o rgani 
matter and the nutrients nitrogen (N) 
and phosphorus (P) entering surfa c 
waters in 1998, fro m all of the major 
point and diffuse sources, was 
recently undertaken. T he results of 
this work, which was carri ed out ro r 
the purposes of a submission to the 
OSPAR Convention (EPA, l 999), 
form the basis for much of the 
content of this chapter. T he 
estimates were based largely on recent 
OSPAR guidel ines fo r quantifying 
nutrient inputs (0 PAR 
Commission, 1999). 



The qual ity of the estimates varies, 

depending on the source of the 

discharges, and is best for point 
sources, i.e., chose such as sewage and 

industrial treatment planes for which 

the location of the discharge (the 

outfal l) is fixed and identifiable, 

thereby facil itating monitoring and 
control. Diffuse sources, on the other 

hand, are chose for which no 

individual discharge location can be 

identified. D iffuse emissions are 

consequently impossible or 

impracticable to measure directly. 
On a broad scale, these include 

effluents from septic tanks in rural 

areas, che ru noff and leaching of 

fert il iser, slurries and other 

agricultural wastes, drainage waters 

from forestry developments and 

worked peaclands, and leachace from 

landfills, mines and quarries. Natural 

or background loss from the land is a 
furcl1er diffuse input, as is the 

deposition of substances from che 

atmosphere. The solid wastes from 

intensive agriculture, sewage 

treatment and certain industrial 

activities are typically treated by land

spreading and may also be regarded 

as diffuse inputs to the environment. 

In this chapter, the main categories of 
point and diffuse sources are 

considered in tu rn, after which an 

overall national estimate of the loads 

of organic matter and nutrients 

entering waters is given. The 
occurrence of accidental and 

unauchori ed di charges to water, and 

the dumping of olid waste materials 
to eh marine environment, are then 
d cribed. 

URBAN WASTE WATER 

Urban waste water is domestic waste 

water or its mixture with industrial 

wa te water and/or runoff rainwater. 

In gen ral the waste water from these 

our e is collected and transferred to 

t~eacment planes before discharge into 
nver ·, lake estuaries or coastal 

waters. The level of treatment before 
di harge varies from none co 

advanced crea~mem (Box 5.1). 

Box 5.1 Treatment of Urban Waste Water 

There is a wide range of methods available for the treatment of sewage befo re 
discharge. The levels of treatment may be summarised as follows: 
None: No t reatment; or just coarse screening to remove larger objects. The full 
organic matter and nutrient load enters the receiving waters. 
Primary: The first stage in waste water treatment. Sedimentation tanks are 
used to remove material that settles, resulting in the remova l of a substantia l 
amount of suspended matter but little or no dissolved matter. Organic matter 
as BOD (Box 5.2), is typica lly reduced by about 20 per cent, but loads of ' 
nutr ients and other dissolved substances are largely unchanged. 
Secondary: Generally, a level of treatment that produces removal efficiencies of 
85 per cent for BOD and suspended solids. Also called bio logical treatment, it 
involves mixing waste water with air and sludge to encourage the growth of 
bacteria that consume organic matter. Some nutrients may be removed in the 
fi nal settled sludge, but the majority is released, often in a more readily 
available form for uptake by plants and microbes. The volumes of sludge 
produced are also increased relat ive to primary treatment. 
Tertiary: Waste water treatment beyond the secondary stage, usually foc used on 
t he removal of nutrients such as phosphorus or nitrogen. Th is is typically 
achieved by a mixture of chemical treatments and additional biological 
processes. 

Around two-thirds of the population 

now lives in urban areas (Chapter 2). 

Towns with populations greater than 

200 persons total 641, of which 

almost half are in the smallest size 

category of 200 to 499 persons 

(NESC, 1997). The total number of 

Local Authority sewerage schemes in 

the country is 856; of these, 635 
serve areas having population 

equivalents (see Box 5.2) greater than 

200, an increase of 16 since 1996. 
The remaining 221 schemes are 

generally small sewer systems serving 
housing developments on the 
outskirts of towns. 

Estimates of the loads of organic 

matter and nutrients generated in the 

collection areas of sewerage schemes 
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Box 5.2 Population Equivalents 

To take account of t he total 
amount of o rganic waste entering 
sewer systems, includi ng that from 
industry and trade, the total 
organic load is expressed in terms 
of population equivalents (p.e.). 
One population equivalent is 
defined in the urban waste water 
t reat ment Direct ive (CEC, 1991a) a, 

the organic biodegradable load 
having a biochemical oxygen 
demand (BOD) of 0.06 kg of 
oxygen per day. This same figure 
may be applied also to an organic 
load discharging directly to water. 
It provides a conve n ient means of 
cat egorising sewerage schemes by 
size, in terms of the overall organi 
waste load ente ring the seweragf 
systems. 
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were derived from population figures 
(CSO, 1997) and industrial licence 
limits (see Industrial Waste Water 
below) . Discharged loads were 
estimated according to the level of 
treatment afforded before discharge. 
The percentages of schemes 
incorporating the various levels of 
treatment are shown in Figure 5 .1 , 
~d the estimated waste loads 
generated and discharged in relation 
to each treatment category are shown 
in Figure 5.2. The generated BOD 
load is the overall load entering the 
sewerage schemes, whereas the 
proportion of this load discharged 
reflects the level of treatment. 
Nationally, the total annual generated 
BOD load is estimated to be 63.9 kt 
(thousand tonnes), whereas that 
discharged is 48.3 kc. 

Figure 5.3 shows the percentages of 
sewerage schemes, and Figure 5.4 the 
proportion of the total BOD load, 

DISCHARGES TO WATER 

discharging to rivers, lalces, estuaries 
and coastal waters. While 78 per 
cent of sewerage schemes discharge to 
fresh waters, these discharges make 
up only 15 per cent of the total 
discharged load. 

Comparing the generated and 
discharged loads in Figure 5.4, it is 
clear that urban waste water 
discharging to inland waters receives 

Coastal Waters 
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Lakes 4% 
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Fig. 5.3 Percentages of Sewer Syste~ns 
Discharging to Rivers, Lakes, Estuaries 

and Coastal Waters 
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relatively advanced treatment, while 
the bulk of untreated and primary
treated waste water enters e tuaries or 
coastal waters. This includes waste 
water from the major coastal cities 
and towns, including Dublin, Cork, 
Limerick, Galway, Waterford and 
Dundalk. 

As mentioned above, urban waste 
water includes both domestic and 
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industrial effluents. Ac a national 
level , the domestic contribution co the 
total urban waste water .load is much 
larger than the industrial component 
(Figure 5.5) . 

Regulations made in 1994 transposing 
the EU Directive on urban waste 
water treatment (CEC, 1991a) into 
Irish law provide the fran1ework for 
the construction and upgrading of 
collection (sewer) systems and 
treatment planes (O'Leary & Carey, 
1998). The Regulations impose a 
schedule for the provision of collecting 
systems and treatment capacity based 
on the population equivalent of the 
urban area (the agglomeration) and the 
type of water body into which the 
created wa ce water is discharged. 
ubscantial investment is being made 

co meet these requirements (Chapter 
14). The resu.lcing increase in 
treatment capacity over the period 
1994-2005 is shown in Figure 5.6. 

"O 
QI 
+-' 
Ill 
.... "O 
QI Ill 
C 0 
QI ...J 
\!) .... 
- QI 
Ill+-' 
C Ill 

.Q ~ 
+-' QI 

~ t: 
.,._ m 
0~ 
QI C 
Cl m 
Ill .c 
+-' .... 
~::, 
~ 
QI 
Q. 

100% 

80% 

60% 

• No Treatment 

Primary 

INDUSTRIAL WASTE WATER 

Up until 1993, licensing of industrial 
effluents was undertaken by che Local 
Authorities under the Water Pollution 
Ace, 1977, and subsequent measures. 

. Secondary 

.Tertiary 
(Phosphorus removaO 

Year 

-
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The Environmental Protection 
Agency Act, 1992, introduced the 
integrated pollution control (IPC) 
system, whereby the licensing 
function became a duty of the EPA 
for certain classes of industrial 
activity, while others remained with' 
the remit of the local authorities . 
The IPC licence covers all emissions 
co air, water and sewer as well as soli: 
waste. There were 311 IPC. licences 
in force at the end of 1998, includiqr 
184 wi th consent to discharge to 

sewer and 83 with consent to 

discharge direct to waters. Local 
authority licences to discharge in 
force in 1998 numbered around 
1020, of which two thirds were for 
discharges to sewer and the remain&i 
for discharges to water. 

The bulk of industrial waste wace,s; 
produced in Ireland consists of 
readily biodegradable organic ma(li!lf 
arising from food processing, 
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brewing, textile manufacture and the 
pharmaceutical and fine chemicals 
sectors. Estimated annual loads of 
BOD and nutrients discharging to 
sewer and directly to waters, from 
IPC and non-IPC licensed industry, 
are shown in Figure 5.7. These 
estimates are based on the licensed 
emission limits for the individual 
companies (Box 5.3). The quantities 
of organic matter and nitrogen 
discharged to sewer are about three 
times the loads discharged directly to 
waters, both from IPC and non-lPC 
industries. The quantities of 
phosphorus discharged to $ewer are 
also higher than those discharged 
directly, but the difference is not so 
great in the case of the IPC sector; 
this primarily reflects discharges to 
marine waters (Figure 5.8). 

The direct industrial loads to fresh 
waters and to marine waters are 
approximately equal, around 1.15 kt 
BOD/annum. Two thirds of the direct 
industrial discharges to fresh waters 
originate from non-IPC licensed 
industries (Figure 5.8) while 75 per 
cent of the load discharged to estuar
ine and coastal waters originates from 
the IPC sector. 
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Box 5.3 Actual Emissions and Estimates based on Licence Limits 

Continuous monitoring results for actual emissions are not available for all 
companies. Discharges were therefore estimated by assuming that, on average, 
a company's emissions amount to 25 per cent of the maximum load it is permitted 
to discharge under the terms of its license (OSPAR Commission, 1999). A recent 
compilation of monitoring data on actual emissions from 50 IPC companies has 
been examined to demonstrate whether this assumption is justified. The diagram 
below shows a comparison between the actual emissions and maximum licensed 
emissions of eight categories of material in the effluents from these companies. 
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In all cases the average emission is less than 25 per cent of the licensed 
discharge, and for five of the eight substances nearly all companies discharged 
less than 25 per cent of their licensed limit. It is therefore apparent that load 
estimates made using the figure of 25 per cent of the maximum licensed 
emission provides a reasonable indication of actual loads discharged. 

Other more persistent materials are 
also present in some industrial 

0.8 
• IPC Industry 0.7 • Non-lPC Industry 

effluents, though generally in much 
lower quantities . These include 
dissolved salts, inert particles, metals 
and synthetic organic substances such 
as solvents and chlorinated 
hydrocarbons. 0.6 

E 0.5 
:::, 
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~ 0.3 
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Significant quantities of water are 
used for removing excess heat arising 
in power generation and in many 
industrial processes. The discharge of 
cooling water causes elevation of the 
ambient temperature of the receiving 
waters, and this must be limited in 
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currencly of the order of 30 million 
tonnes per annum, and produces 
around 2.7 million tonnes of 
organically rich silage effluent, which 
also requires disposal by 
landspreading. 

Man ures and slurries represent an 
important recyclable resource but, 
because of the large volumes 
produced, it is ,difficult to manage 
these fluids without some loss to 
neighbouring watercourses. Runoff 
occurring as a consequence of 
landspreading of manures and silage 
effl uent is thought to be the main 
potential pathway for aquatic 
enrichment associated with 
agriculture. le should be noted char 
sludges produced during the 
treatment of sewage and certain 
industrial effluents are also managed 
by landspreadi ng, and si milar 
concerns apply in relation to the 
management of cl1ese materials 
(Chapter 6). 

A recent national approximation of 
agricultural nutrient loss, based on 
national figures for fertiliser usage 
and animal manures generated along 
wicl1 very approximate loss 
coefficients derived from various 
national and European sources, 
estimated that some 103 kc of 
nitrogen and 4.6 kc of phosphorus 
are lose by leaching and overland flow 
to surface and groundwaters annually 
(EPA, 1999). Thee figures represent 
around a quarter of the nitrogen and 
8 per cent of rhe phosphorus applied 
a fi rtilisers at 1998 levels. 

Th re i considerable u~certainty 
about the proportions of nutrients 
that leach into waters because of the 
'.rnmerou climatic and geographic 
influen controlling nutrient loss. 
The e load e timares are therefore 
indicative only, and are ubject to 
on iderable error. Nevertheles 

d finir ive relation hips have bee~ 
tabli hed between agriculture and 

nutrient level in surface waters. For 
amp! a direct relationship wa 

found b C\veen river nitrate and the 

percentage of land area ploughed in a 
river catchment (Neill, 1989). A 
continual increase in nitrate 
concentrations has been observed in 
the rivers of the south-east over the 
last two decades (Chapter 9). 

FORESTRY AND PEATLAND 

Although some runoff occurs 
naturally though seepage from natural 
forests and peacland, the worked 

- lands are the most important sources, 
relative to the land area, of 
particulates, nutrients and other 
materials entering water. Fertilisers 
and pesticides applied to forestry may 
be leached to waters, and in upland 
areas forestry may constitute a major 
source of these substances. There is 
little precise information available on 
current loss rates, though a recent 
approximation (EPA, 1999) suggested 
chat around 410 tonnes N and 25 
tonnes P annually were lost to waters 
from plantation forestry. 

Actively worked peatlands are also a 
source of suspended solids and 
nutrients. Peat milling operations in 

· the Brosna River Catchment, part of 
the Shannon system, accounted for 
around 8 per cent of the total 
phosphorus load entering the river 
(Kirk McClure Morron, 1999). 

Based on the area of land under the 
various types of forestry and the 
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distribution of worked arid natural 
peatlands, along with indicative 
figures on nutrient leaching rates 
from these land types, annual inputs 
to wat"er from these sourc_es are 
broadly estimated to be around 2.6] 
kc N and 0.22 kc P. 

ATMOSPHERIC INPUTS 

Waters receive inputs of a range of 
airborne substances, directly and 
indirectly. These are mainly inert 
particles, but include sulphurous and 
nitrogenous compounds, which may 
contribute to the acidification of 
poorly buffered lakes (See Chapter 9). 
Certain metals, including mercury, 
cadmium, copper, arsenic, zinc and 
lead, as well as hydrocarbons and 
synthetic organic chemicals (PCBs 
and dioxins), may be deposited onto 
land and water. 

Atmospheric nitrogen deposition co 
waters is the main external input inro 
the open ocean and it may contribute 
up to 50 per cent of the total extern~ 
supply into shelf waters (Paerl & 
Whitehall, 1999) . It also contributes 
to the N load entering inland lakes, 
and may be the major input in 
upland areas. Recent modelling data 
from the European Monitoring and 
Evaluation Programme 
(EMEP/MSC-W, 1996) indicate net 
deposition of around 20 kc/annum 



nitrogen onto the land surface of 
Ireland. Phosphorus in particulate 
form is also deposited from the 
atmosphere, at a rate estimated at 
around 1.5 kt/annurn (Boelens et al., 
1999). However, due to the low 
intensity of these inputs it is likely 
chat the portions lost to waters are 

extremely small. 

NATURAL OR BACKGROUND 
LOSSES 

Organic materials, nutrients, metals, 
salts and other substances are 
continually leached from the soil and 
dissolved out of rock, so that, as 
noted earlier, natural waters 
unaffected by human activities are 
nevertheless not chemically pure. 
Natural background levels of these 
substances in waters are determined 
largely by the geologic characteristics 
of the catchment as well as variations 
in rainfall and atmospheric 
deposition of organic materials. 

Because low-level inputs of organic 
matter are rapidly degraded by 
microbial activity, an accurate 
assessment of natural levels of organic 
matter leaching is extremely difficult 
to achieve. Nutrients entering waters 
are more persistent, though they may 
be recycled through various inorganic 
and organic forms . A recent 
approximation of background 
nutrient loss to freshwaters (EPA, 
1999) estimated N and P loads at 
5.36 kt N/annum and 0.36 kt 
P/annum. 

Levels of metals discharged by major 
rivers measured by the EPA during the 
period 1990-1996 were generally low, 
and were consistent with expected 
background loads resulting from 
physical weathering of soils. Higher 
loads were detected in several rivers 
whose catchments contain active or 
historical mining areas, notably the 
Avoca River (Lucey etal., 1999). 

A number of other chemicals can be 
found in waters remote from 
significant urbanisation and 
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industrialisation, including several 
synthetic organic chemicals. These 
cannot be naturally occurring, but 
instead reflect the global distribution 
of contaminants in the atmosphere, 
which has resulted from their 
widespread use over many decades. 
Although some, such as the 
chlorinated hydrocarbon pesticides 
(DDT and its analogues), are no 
longer in use in most parts of the 
world, they are extremely .r..esistant to 
degradation, and will continue to 
persist in the environment indefmitely. 

TOTAL DISCHARGES TO 
WATERS FROM POINT AND 
DIFFUSE SOURCES 

Estimates of th annual load f 
organic matter (BOD) and nutri nt 
generated in each of th major 
quantifiable ource categories have 
been detailed above. Based on these 
estimates, a breakdown of eh load 
discharged to waters from each source 
category is presented in Figure 5.10. 
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If it is assumed chat the estimates are 
reasonable, then it is apparent chat 
the loads of nitrogen entering waters 
from agricultural activities (82 per 
cent of the total) far outweigh all 
chose from other sources, including 
urban waste water. Agricul ture is also 
the main potential source of 
phosphorus, contributing three
quarters of the P load to rivers and 
lakes compare~ to just over 10 per 
cent arising from urban waste water. 

Agricultural inputs probably comprise 
the largest source of organic matter 
also, but the organic matter load 
reaching waters from most diffuse 
sources is impossible to estimate 
directly, and no attempt to do so has 
been made. The main quantifiable 
source of organic matter is urban 
waste water, which is around twenty 
times as large as the directly 
di charged industrial load. 

The marine aquaculture industry 
contributes 23 per cent of the 
quantifiable organic matter load 
discharging into open coastal waters 
(i.e., excluding export via rivers and 
e tuarie ), and almost 60 per cent of 
the load to the open coastal waters of 
the western seaboard, where this 
indu try is largely concentrated. 

RIVERINE NUTRIENT INPUTS 
TO ESTUARINE AND 
COASTAL WATERS 

For eh purpo of timacing the loads 
f nutri nt metals and other 
onraminancs in riv r discharging into 

tidal waters eh e sub tance have been 
m nitored annually above the tidal 
limit of major ri r ince 1990. 
B, sed n eh r ult of chi monitoring 
and rd f river flows the annual 
'ri rin input load are timated and 
rep reed co eh PAR ommi ion. 

in teen ri rs which drain 
approximate! 60 per cent of the total 
land area, are included in this 
pr ramm . The hannon, Mun ter 
Black vat r and uir carry the largest 
_nutrient 1 ad . , hen the catchment 
ar a f the ri er ar taken into 

account, however, the highest export 
rates (i.e., load per unit area) of 
nitrogen are fro m the Bandon, Avoca 
and Slaney rivers. The highest 
phosphorus export races are from the 
Maigue and Deel rivers in County 
Limerick. With the exception of the 
Avoca, in which the high nitrogen 
load primarily reflects an industrial 
emission, these high export races are 
generally a consequence of intensive 
agricultural activity in the catchments. 

The results of the riverine inputs 
study provide a broad indication of 
the quality and precision of the 
estimated loads described earlier in 
this chapter. Estimated and measured 
annual nutrient loads of nitrogen and 
phosphorus for the period 1995-1997 
are shown in Figures 5.11 and 5.12. 
At a national level, the estimated 
nitrogen load from the major rivers is 

72 per cent of the measured load, 
while the phosphorus estimate is 
closer to che measured figure (93 per 
cent) . Figure 5.11 indicates char 
diffuse nitrogen loss rates are greater 
in the catchments of the eastern and 
south-eastern rivers than chose 
occurring in other parts of the 
country. The phosphorus figures are 
reasonably close at a national level, 
though the phosphorus load from thi 
Munster Blackwater in 1995-1 997 
was much higher than chat predicted 
based on identifiable sources, 
reflecting the effect of flood events 
(Lucey et al, 1999) . Excluding this 
river, the overall estimated and 
measured phosphorus loads were 
quite close to each other. 

The loads discharged to tidal waters 
by the major rivers are affected by chi 
differing geological composition, lano 
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use and urbanisation in their 
catchments. There are also 
fluctuations from year to year, largely 
reflecting variations in rainfall and 
climate. Given the variability of the 
measured loads, there is a reasonable 
degree of correspondence between the 
estimated and measured loads at a 
national level. In turn, this suggests 
that the estimates provide a 
reasonable indication of the current 
magnitudes of discharges and the 
relative importance of the different 
sources of organic matter and 
nutrient inputs to Irish waters. 

ACCIDENTAL AND 
UNAUTHORISED 
DISCHARGES 

Accidental or unauthorised releases 
may occur from various sources and 
sectors, and range from uncontrolled 
farmyard runoff to major oil spillages. 
Structural failures or breaches of 
silage and slurry storage tanks are 
among the causes of fish kills in 
rivers, which are discussed in Chapter 
9. Continual leaching from such 
ranks, due either to inadequate 
capacity or to poor construction, 
undoubtedly contributes to the sligh t 
and moderate pollution of rivers 
(Chapter 9). For instance, a recent 
study of selected regions of the River 
Shannon catchment found that up to 

DISCHARGES TO WATER 

70 per cent of farms currently have 
inadequate slurry storage facilities 
(Kirk McClure Morton, 1999) . 
Causes of accidental spillages from 
industry include breakdowns of 
control equipment, pumps and 
monitoring systems, ruptured 
pipelines and human error. Most 
accidental or unauthorised discharges 
tend to be minor, but serious 
pollution events occur from time to 
time (see Chapters 7 and 10). 

MARINE DUMPING AND 
WASTE DISPOSAL 

T he dumping of waste material af sea 
is subject to licensing by the 

Department of Marine and Natural 
Resources under the Dumping at ea 
Acts 1981 and 1996. olid mat rials 
that have been dumped at sea in lude 
dredge spoil, inert geological material, 
sewage and chemical sludges, fish 
processing waste and man-mad 
structures uch as decommissioned 
vessels. However, in line with 
agreements reached under th 
OSPAR Convention, the dumping of 
industrial sludges ceased in 1994, and 
sewage sludge disposal at sea was 
discontinued in September 1999 
under the terms of the EU urban 
waste water treatment Directive 
(CEC, 1991a). 

The disposal of dredged material 
continues, subject to stringent 
controls on the quantities and 
composition of the material. apital 
dredging (i.e., dredging for harbour 
development or other major 
engineering works) produces 
relatively large volumes of spoil, in 
essentially one-off events, whereas 
maintenance dredging produces 
smaller quantities of material, usually 
every few years. The latter, however, 
may contain significant amounts of 
contaminants resulting from harbour 
activity. 

The quantities of materials dumped 
in Irish waters over the period 1987 
to 1996 are presented in Table 5.2, 
and dumping sites are shown in 

Table 5.2 Quantities of Material Dumped in Irish Marine Waters 1987-1996 (wet tonnes) 

Year Dredge material Sewage sludge Industrial sludge 
(3% solids) (5% solids) 

1987 208,489 234,320 639,330 

1988 425,639 243,000 533,703 

1989 1,610,159 347,636 458,210 

1990 1,103,565 288,200 4,740 

1991 1,230,552 339,890 348,971 

1992 493,927 380,397 111,692 

1993 829,470 312,640 77,847 

1994 937,905 336,346 0 

1995 620,267 332,025 0 

1996 1,388,734 391,q33 0 

(Boelens et al., 1999) 
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WASTE 

Waste Management remains one of the most challenging areas 
of modern environmental management. The latest figures show 
clearly that waste quantities are continuing to grow Ln Ireland. 
Almost 80 million tonnes of waste were generated in 1998, of 
which over 64.5 million tonnes originated from agricultural 
sources, mainly animal manures. Over two million tonnes of 
municipal waste were generated in the same year. A comparison 
of waste collected by or on behalf of local authorities between 
1984 and 1998 indicates an increase of over 100 per cent in 14 
years. Between 1995 and 1998 there was a 47 per cent increase 
in the amount of industrial waste generated, from 6.2 million 
tonnes to 9.1 million tonnes. Hazardous waste also shows an 
increase of 13 per cent between 1996 and 1998. The amount of 
construction and demolition waste in 1998 was estimated at 2.7 
million tonnes. Given the unprecedented level of const ruction 
activity in Ireland in the past five years and the likelihood that 
this activity will continue, amounts of this waste can be expected 
to continue to grow. 

Landfill remains the principal waste disposal route in Ireland 
with 91 per cent of municipal waste generated in Ireland 
landfilled in 1998. The overall recovery rate for packaging waste 
in 1998 was 14.8 per cent and Ireland still has considerable 
progress to make if it is to meet the international targets set for 
2001 and 2005. There has been improved recovery of industrial 
wastes from 12.4 per cent in 1995 to 26.6 per cent in 1998 and an 
increase in overall recovery within the manufacturing sect or 
from 30 per cent in 1995 to 51.4 per cent in 1998. 

INTRODUCTION 

There have been major developments 
affecting the waste sector since the 
last State of the Environment report 
was published. These developments 
include the enactment of the Waste 
Management Act, 1996 and the 
publication of the following: the 
National Sustainable Development 
Strategy (DoE, 1997), a National 
Waste Policy Statement 'Changing 
Our Ways'. (DELG, 1998), a proposed 
National Hazardous Waste 
Management Plan (EPA, 1999) and 
standards and guidance on many 
aspects of landfilling. Other 
developments include the 

development of the National Waste 
Database (EPA, 1996), the 
introduction of waste licensing, and 
the preparation of waste 
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management strategic and plan 
for both haza rdou and non
hazardous wastes. 

Considerably more is known about 
waste management in Ireland now 
than was !mown in 1996. T he 
scarcity of reliable, complete and 
up-to-date data on waste was 
identified as a key problem at chat 
rime. Two comprehensive urvey 
have since been condu red by the 
EPA, with national level in for mation 
now avai lable for 1995 and 1998. 
T he waste info rmation defi it ha , 
therefore, largely been add re ed. 
T he challenge now is to mai ntai n and 
improve the current system of data 
collection and reporting to faci li tate 
better management of waste, at local, 
regional and national level and 
realistic planning for waste 
prevention and minimisation. 

Recent Government policy on waste, 
as sec out in Changing Our ~ys, 
reaffirms the principle char waste 
management is firmly grounded in 
the waste hierarchy, with prevention 
and minimisation as che most 
favo ured options and disposal as the 
lease favoured option. le also 
recognises the distance co be travelled 
between the aspirations inherent in 
the waste hierarchy and the present-
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requirements for managing hazardou 
waste in their waste management 
plans. Both sets of plans are to _be 
reviewed every five years or earlier. 

PRIORITY ISSUES 

As Ireland moves into the new 
millennium, progress muse be made 
in reversing the current trend of 
increasing quantities of waste, and to 
break the link between economic 
growth and waste produccio'.,. The 
priority waste management ~ssues are 
ro establish adequate collecuon, 
recovery and disposal infrastructures, 
staffed by properly trained and 
competent staff, so chat waste 
management is conducted in a 
responsible and environmentally 
sensitive manner. 

OVERVIEW OF WASTE 
GENERATION 

It is estimated that 80 million tonnes 
of waste were generated in Ireland in 
1998. Of this over 64.5 million 
tonnes originated from agricultural 
sources, mainly animal manures. The 
municipal and industrial sectors are 
estimated to have produced over 15 
million tonnes (Fig. 6.1 and Table 
6.1). The increase in quantities of 
agricultural waste is partly a result of 
changes in the method of calculation. 
For example, dirty water washings 
from the dairy sector are included 
and it is assumed chat cattle are kept 
indoors for a four-month period as 
opposed to a three-month period, 
which increases the amounts of cattle 
manure and slurry considerably. The 
increase in other waste types is due in 

Agricultural 
64.5 million tonnes 

Fig. 6.1 Waste Arisings in 1998 
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Table 6.1 Total Waste Arisings in 1998 and ;~995 •,.:'.' .... :,:\ ! 

Waste Category 1998 1995 

tonnes (%) to nes (%) 

Agricultural \ 64,578,724 80.7 31,000,000 73.4 
Manufacturing 4,876,406 6.1 3,540,226 8.4 
Energy, Gas & Water Supply 448,674 0.6 351,849 0.8 
Mining & Quarrying 3,510,778 4.4 2,200,002 5.2 
Hazardous Waste 370,328 0.5 243,754 0.6 
Municipal Waste 2,056,652 2.6 1,848,232 4.4 
End-of-Life Vehicles/ Scrap Metal 187,484 0.2 52,154 0.1 
Construction & Demolition Waste 2,704,958 3.4 1,318,908 3.1 
Urban Wastewater Sludges 505,686 0.6 851,380 2.0 
Drinking Water Sludges 38,988 0.0 58,095 0.1 
Dredge Spoils 734,000 0.9 784,600 1.9 

TOTAL 80,012,678 42,249,200 

*Note: Some differences in calculation methods and reporting between 1995 and 1998 (see tti t) 

part to improved reporting by local 
authorities ·and industry. However, 
based on specific waste streams, 
where historical data are considered 
to be reasonably reliable, waste 
quantities appear to be increasing 
more or less in line with economic 
growtli. 

MUNICIPAL WASTE 

Amounts Arising and Trends 

It is estimated that over two million 
tonnes of municipal waste were 
generated in Ireland in 1998. This 
consisted of approximately 1.22 
million tonnes of household waste, 
0.755 mill ion tonnes of commercial 
waste and 81,000 tonnes of street 
cleansing waste. This is an increase 
of 11.3 per cent on eh~ 1995 estimate 
of 1.85 million tonnes of municipal 
waste generated (1 .32 million tonnes 
from households, 0.48 million tonnes 
from commercial sector and 47,000 
tonnes of street cleansing wastes). 
Noe all of the population is served by 
a waste collection service; a 
comparison of waste collected by or 
on behalf of local authorities 
between 1984 and 1998 indicates an 
increase of 100 per cent in 14 years 

(Fig. 6.2). 

The composition of both household 
and commercial waste landfilled by 
local authorities for 1998 is illustrated 
in Figure 6.3. As can be seen, there is 
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a significant difference between the 
compositions of household waste and 
commercial waste, particularly in the 
paper and organic waste fractions. 

Organia 32.9% 

Textiles 0.6% 
Metals 1.7% 

Plastic 10.6% 

Metals 3.5% 
Textiles 2.9% 

(a) 

(b) 

Paper 
58.6% 
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Disposal/Recovery Routes 

The primary route for the disposal of 
household and commercial waste in 
Ireland is landfill. At present, 
Ireland, unlike the majority of its 

European neighbours, has no 
incineration capacity for such waste. 
In the absence of incineration, 
landfill will continue to be the 
primary disposal route for household 
and commercial waste, despite the 

Environment 

fact that EU policy considers landfill 
to be the least desirable waste 
management practice. 

Of the 1.85 million tonnes of 
household and commercial waste 
collected in Ireland in 1998, 91.0 per 
cent was consigned to landfill with 
9.0 per cent recovered for recycl ing. 
Recent trends in the disposal and 
recovery of household and 
commercial waste are illustrated in 
Figure 6.4. A more detailed 
breakdown of the waste types 
landfilled and recovered in 1998 is 
given in Fig. 6.5 and 6.6. 

The overall recovery rate for 
household and commercial waste 
increased from 7.8 per cent in 1995 
to 9.0 per cent in 1998. H owever, 
the recovery rate for the household 
waste fraction decreased from 4.3 per 
cent to 3.2 per cent over that period. 
This is mainly due to a decrease in 
the collection of paper waste from 
households. In contrast, recovery of 
glass from households has improved 
considerably, from 7,900 tonnes in 
1995 to 14,100 tonnes in 1998. 
There has also been increased 
recovery of batteries. 

Considerable effort has been 
expended in providing infrastructure 
for improved waste recovery througn 
the 1994-1999 Operational 
Programme for Environmental 
Services (DoE, 1994) . However, 
material waste recycling is a volatile 
and uncertain business and is 
particularly sensitive to the ebb and 
flow of the market place. 

PACKAGING WASTE 

Amounts Arising and Trends 

The Directive on packaging and 
packaging waste (94/62/EC) impos~ 

targets for the recovery and recycli~! 
of packaging waste (glass boccies, nn 
cans, aluminium containers, paper, 

etc.) throughout the European 
Community. Targets are to be 
achieved through a mixture of 



recovery, including energy recovery, 
and recycling. However, 25 to 45 per 
cent of packaging waste has to be 
recycled, with a minimum of 15 per 
cent for each material. The target set 
for Ireland is 25 per cent recovery by 
2001 and 50-65 per cent recovery by 
2005. Owing to the absence of 
municipal waste incineration capacity 
in Ireland these targets have to be 
met by recycling alone. The 
Directive also establishes that 
Member States must take the 
necessary steps to set up return, 
collection and recovery systems so 
that the targets set by the Directive 
can be met. Total packaging waste 
arisings in Ireland for 1998 were 
estimated at more than 680,000 
tonnes (Fig 6.7). 

Disposal and Recovery 

Figures 6.8 and 6.9 provide a 
summary of disposal and recovery 
rates for different packaging materials 
in the household and commercial 
waste stream and in the total waste 
stream in Ireland in 1998. In the 
household waste stream the recovery 
rare is estimated to be 5.6 per cent 
while in rhe commercial waste stream 
is it estimated to be 21.0 per cent. 
The principal disposal route is landfill 
while recovery routes tend to be 
material dependent. However, the 
recovery industry in Ireland consists 
of a relatively small number of players 
with the bulk of paper recovery and 
glass recovery, for example, handled 
by single compani~s. · 

Recovery rates achieved to date, 
together with the targets required by 
the Directive, are illustrated in Figure 
6.10. The overall recovery rate for 
packaging waste in 1998 is 14.8 per 
cent which suggests that Ireland 
has considerable progress to make 
if it is to meet the targets set for 
2001 and 2005. 

The Packaging Regulations 
introduced in 1997 imposed 
producer responsibility obligations on 
all producers of packaging. While all 
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quantity) industrial hazardous and 
non-hazardous wastes produced in 
Ireland are listed in Table 6.3. 
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Mine tailings 

waste from non-metaliterous mineral excavation 1,033,231 

Red mud from the alumina production 781,954 

Sludges from on-site effluent treatment from the preparation 
and processing of meat, fish and other foods of animal origin 490,644 

Animal tissue waste from the prep~ration. a~d processing 
of meat.fish and other foods of animal origin 

Waste from mineral metaliferous excavat ion 

Other mining wastes 

Coal fly ash 

Waste gravel and crushed rocks 

Mixed construction and demolition waste 

Total 

Manufacturing 
Mining 
Energy & water 

Total 

Estimated arisings 
(tonnes) 

1995 1998 
3,781,305 5,113,468 
2,200,004 3,511,643 

353,307 449,640 

6,334,616 9,074,751 

378,505 

350,000 

266,130 

194,!()1 

184,728 

149,917 

6,254,086 

Disposal 
(%) 

1995 1998 
69.0 48.6 

100.0 99.6 
81.2 84.0 

87.6 73.4 

D isposal and Recovery 
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2,111 
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I l!l,1 // 

Recov'i!ry 
(%) 

199!, 1998 
31.0 514 

0.0 0.4 
18.8 16.0 

12.4 26.6 

)vcrn ll , i,1 l 'J'JH, ~5,6 ,,c, H'l11 ol 
lwwrd{)11 11 w,M w.111 ~fo1fWli il of or 
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or recovery m ·thotlolo~y w,11+ 11m 

Hazardous waste arisings in 1998 are 
estimated to be over 370,000 tonnes, 
compared with 328,000 tonnes in 
1996, an increase of 13 per cent in 
two years (Table 6.5) . 

A comparison of the disposal and 
recovery routes for hazardou!i W,MC in 
1996 and 1998 is presented in fig. 6, J 2. 

~p dfied (6 p r, ·m) ill1f{ or wl1ct€.' 
the WAALC W;!,li 1101 t ·11onri{ (7.0 fl t 

ccn ), 'J h • wwl quantity ,~mtr{J w 
be di,vw,ed wm, over I W,000 w1111ti+ 
with over 152,000 tomtr11 ffif1tltlf;'(J ;i11 
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There is now a general consensus chat 
run-off from the application to land 
of both artificial ferci I isers and 
organic farm wastes is a major 
contributor to the steady decline in 
water quali ty observed in Ireland over 
the past rwenty years or so. This issue 
is discussed furth er in Chapter 9. 

URBAN WASTEWATER 
SLUDGES AND OTHER 
ORGANIC SLUDGES 

Amounts Arising and 
Disposal/Recovery Routes 

In 1998, the total urban wastewater 
sludge arisings for agglomerations 
with a population equivalent (see 
Chapter 5) greater than or equal to 
1,000 was estimated to be 37,577 
tonnes dry solids (TDS) , which is 
equivalent in wet weight terms to 
approximately 493,000 tonnes. O f 
the 37,577 tonnes dry solids, 15.8 
per cent was disposed/re-used in 
agriculture, 41.4 per cent was 
landfilled, 40.6 per cent was dumped 
at sea and the remaining 2.2 per cent 
treated by some other unspecified 
route (EPA, in prep.). In addition, 
there is also a significant quantity of 
sludge arising from small-scale 
wascewater treatment plants and 
septic ranks. It is estimated that in 
the region of 507 TDS of sludge 
arises from these sources per annum 
(fehily, Tlffioney and Co. 1998). 
This is equivalent to approximat I 
L,6 5 tonnes wet weight, the bulk 
of which went to landfill, bringino 

the total estimated wet weight 
arisings for sewage sludges in 1998 to 
505,686 tonnes. 

Approximately 708,000 tonnes wee 
weight of other organic sludges, 
mainly from industrial sources, are 
estimated to have arisen in 1998 
(EPA, 2000). The sector producing 
the greatest quantity of sludges was 
the food and beverage sector, which 
gave rise to 94 per cent of the total 
reported sludge arising. However, 
there are high recovery rates, in the 
region of 90 per cent. The primary 
recovery route is landspreading, with 
583,000 tonnes of waste from the 
food and beverages sector alone 
reported to be landspread. 

There is a considerable quantity of 
biological sludge produced in Ireland, 
both from the treatment of urban 
wastewacer and from various 
industrial activities, mainly within the 
food and beverage secror. While only 
15.8 per cent of urban wastewater 
sludges were put to agricultural or 
horticultural use in 1998, it is likely 
that this quantity will have risen 
significantly in 1999 and 2000 with 
the move away from sea disposal in 
Dublin. The most recent EPA report 
(EPA, 1998) indicates char the 
quantities of ewage sludge arisings 
will increase dramatically when 
econdary rreannent facilities are in 

plac in Dublin Cork Dundalk 
Lim rick and Galwa . When these 
incr as are on idered together with 
th relative! r large quantitie of 

WASTE 

biologi al sludge from indu tria l 
ource , a pre aurionary appr a h is 

r quired in consid rin wid pr ad 
appli ation of the e ludo t 
agricu ltural land. 

CONSTRUCTION AND 
DEMOLITION WASTE 

Amounts Arising and 
Disposal/Recovery Routes 

The construction/cl molition 
industry i one of the largest 
producers of wa te in Ireland. In 
general, the operators dealing with 
this waste scream have not kept 
records of quancitie or types arising. 
The most reliable information 
currently avai lable on the waste 
strean1 is quantitie reported to be 
landfi lled. Given the high pri rity 
placed on con truction and 
demolition waste in the policy 
statement, Changing Our ~ys, 
panicular attention needs to be paid 
to improving data on this waste 
stream. 

The an1ount of construction and 
demolition waste reported co have 
been sent to landfill in 1998 is over 
2.7 million tonnes. However, of th is 
total it is estimated that 1.17 million 
tonnes ( 43 per cent) were recovered 
and put to beneficial u e on the 
landfill sites either for the 
construction of roads and berms or as 
cover and capping material. 

The amount of construction and 
demolition waste arising in 1998 is 
likely to be significantly higher than 
the 2.7 mill ion tonnes reported. 
Given the unprecedented level of 
construction activity in Ireland in the 
past five years and the likelihood that 
this activity will continue, this waste 
stream can be expected to continue to 

grow. 

OVERVIEW OF WASTE 
MANAGEMENT 

As seated earlier in the chapter, the 
waste hierarchy is at the heart of 
waste policy in Ireland. This section 
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hazardous waste subject to disposal 
operations; 

• the establishment of a core of 
expertise or 'prevention team' to 
prioritise and co-ordinate the 
implementation of the Prevention 
Programme; 

• demonstration projects, 
information dissemination, 
a sistance to industry, educational 
initiatives, research and support 
staff. 

Under the Prevention Programme, 
sianificant amounts of financial and 
~ chnicaJ assistance would be invested 
in parcicipating companies thereby 
in ing the nee saving to induscry . 
overall a win-win' siruation for boch 
industry and the environmenc. 

The proposed Plan was published in 
ptember 1999 and, following che 

puhli nsultarion period which ran 
ro D«ember 1999 che EPA has been 
considering the variom submimoos 
rereive.d_ m order m make wknever 
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environmental policy in Ireland. The 
Waste Management Act introduced a 
legal framework for waste prevention 
and minimisation by placing an 
obligation on any person who carries 
out any activity of an agricultural, 
commercial or industrial nature co 
have due regard, among other things, 
co the need to prevent or minimi e 
the production of waste from char 
activity. In practice, this obligation 
will be enforced through the making 
of specific Regulations dealing with 
specific waste streams, the Packaging 
Regulations being the first to be 
made under the relevant section. It is 
expected that similar Regulations will 
be inaoduced for waste screams such 
as end of life vehicles, construction 
and demolition waste and waste from 
electrical and electronic equipment. 

Waste prevention and minimisation 
strategies are to play a central pare in 
waste planning in the future although 
it is coo early to evaluate the relative 
success of measures contained in 

either local authority Waste 
Management Plans or the National 
Hazardous Waste Managem nt Plan. 
The general trend towards the 
adoption of an environmental 
management systems approach to 
environmental protection should also 
lead co the adoption of realistic 
strategies for waste prevention and 
minimisation at company level. 

RECOVERY 

After waste prevention and 
minimisation, the next best 
environmental options in relation to 

waste management are re-use and 
recovery, which includes recycling 
and energy recovery. The main 
environmental advantage afforded by 
waste recovery is a saving on the use 
of natural resources or virgin material 
which might otherwise have been 
used had recovered material nor been 
available. However, when 
considering che nee environmental 
impact, this needs to be balanced 

Bring Bonb in 1995 & 1998 

- Bring Bonb in 1995 

c:J Bring Banks in 1998 

against the overall cost to the 
environmenr in relation to energy 
usage and pollurion chat might ari e 
as a result of the recovery pr cess 
itself. Once a wa te i produ ed its 
management is likely co result in 
negative environmental impa rs 
whether the wa re is recovered r 
disposed. This highlights the 
importance of waste prevention and 
minimisation and the integration of 
waste issues into the 
production/consumption cy le so 
char produces are designed to have as 
little impact as pos ible on the 
environment when they become 
reclundan t. 

1 bank per 1 OOO or less of population 

e 1 bank per between 1000 and 5000 of population 

O 1 bank per between 5000 and 15000 of population 

Fig. 6.15 Bring Banks in 1995 and 1998 Fig. 6.16 Bring Banks per head of Population in 1998 



T he development of recycling and 
recovery infrast ructure has also been 
encouraged through grants made 
available by the Department of the 
Environment and Local Government. 
During 1997 and 1998, 65 projects 
received funding, ranging fro m 
£1,500 to £400,000. 

Trends 

Trends in recovery between 1995 and 
1998 show that glass recovery has 
increased from 28,500 tonnes to 

36,000 tonnes and chis trend is 
expected co continue. Similarly, 
paper recovery has also increased 
fro m a reported 84,000 tonnes in 
1995 to a reported 94,302 tonnes in 
1998. However, overall recovery races 
for municipal waste are low and 
much work remains to be done to 
meet the specified targets. Figures 
6.15 and 6. 16 identify the 
geographical distribution and density 
of "bring banks" in Ireland with 
Figure 6.15 providing a comparison 
between numbers of "bring banks" in 
1995 and 1998. Of the 837 bring 
banks reported for 1998, 649 have 
facilities for glass collection, 509 for 
cans, 380 for textiles, 34 fo r paper, 
14 for waste oils, 7 for plastic 
containers and 6 for batteries. 
Clearly, while there i growing 
coverage for the collection of glass, 
can (mainly aluminium) and textiles, 
there i very poor coverage for 
plasci , ceel, paper and other 
materials. 

Re overy of industrial w:1Stes 
in rea ed from 12.4 per cent in 1995 
to 26.6 per cent in 1998. The 
r ov ry rat for the manufacturi ng 

tor wa 51 per cent for 1998 
ompared to 31 per cent in 1995. 

Thi ha been driven to a large extent 
by IP licensing. 

COMPOSTING 

ompo ting of organic wa tes such 
as kit h n wastes and green wastes, 
provides a viable alternative to 
disposal of uch wa ces. A key 
omponent of the overnmenc s 

waste strategy is a 65 per cent 
reduction in the quantity of 
biodegradable waste consigned to 
landfi ll and the development of 
biological treatment facilities, 
including composting, capable of 
creating up to 300,000 tonnes per 
annum. It is estimated chat in excess 
of 1 million tonnes of biodegradable 
waste, consisting of paper and 
Ki tchen/garden wastes, were 
consigned to landfill in 1998. 

Trends 

T he development of composting as 
an alternative to landfill has been 
slow in Ireland. A number of home 
composting schemes have been set up 
by local authorities, with eight such 
schemes receiving funding under the 
O perational Programme for 

Box 6.2 Home and Municipal 
Composting 

Composting can be undertaken 
either in the home or at centralised 
municipal facilities, where 
biodegradable waste is collected 
separately from households and 
commercial enterprises and brought 
to a dedicated plant. 
Biodegradable waste must be 
separated at source by the producer. 
This tends to be an impediment to 
the development of composting as 
it requires effort and commitment 
by individuals. Centralised schemes 
are more suited to urban areas, 
while home composting schemes 
suit rural areas with low density 
populations. A drawback to home 
composting is that the individual 
must both separate out 
biodegradable waste and compost 
the waste. Centralised composting, 
on the other hand, only requires 
separation of biodegradable waste 
and presenting it separately for 
collection. Significant commitment 
and support is therefore required to 
make home composting schemes 
successful. If composting is to play a 
serious part in the diversion of 
biodegradable waste away from 
landfill, it is clear that centralised 
composting with separate collection 
will be required. 

• 1 / • H~t l 
Env1ronmenc 

Environmental Services, 1994-1999. 
Centralised composting of municipal 
waste is under development in South 
Dublin (green waste), Cork (green 
waste) , Limerick (green waste and 
kitchen waste) and Kerry (green waste 
and kitchen waste). There will need 
to be considerable development in 
centralised composting in the shore 
term if composting is to contribute 
significantly to the diversion of 
biodegradable waste away from 
landfill. Given chat the 
decomposition of biodegradable 
waste is responsible for many of the 
environmental problems associated 
with landfills, such as leachace 
contamination, landfill gas and odour 
nuisance, a stronger emphasis on 
centralised composting as an 
alternative means of treating 
biodegradable wastes is strongly 
recommended. 

THERMAL TREATMENT 

There are, currently, no municipal 
waste incineration plants in Ireland, 
in marked contrast co other European 
countries. This is subject to some 
debate at present with many waste 
management strategies and plans 
considering incineration and other 
thermal treatments such as 
gasification and pyrolysis as key 
components of an integrated 
approach to waste management in 
their areas. In addition, three 
feasibility studies have been carried 
out which have examined the 
technical, environmental, financial 
and social advantages and disadvantage.s 
of thermal treatment in the greater 
Dublin area and in two regions, the 
North East and the Mid West. 

Several regional strategies have 
recommended waste to energy 
recovery as a viable option for 
municipal waste management at 
regional level. It therefore appears 
likely that Ireland will see the 
introduction of thermal treatment 
wich energy recovery for municipal 
wastes, particularly in larger 
urban areas. 



In the industrial sector co dace, six 
facilities have been licensed for rhe 
incineration of hazardous waste under 
the IPC licensing regime. In each 
case, incineration activities are limited 
co waste produced on rhe site. 

LANDFILL 

Current Status and Trends 

Landfilling remains rhe predominant 
waste disposal practice in Ireland. In 
1998, it is estimated rhac in excess of 
8.8 million tonnes of waste were 
consigned co landfill, wirh 4.86 
million tonnes disposed of in on-sire 
private landfills and 3.94 million 
connes disposed of in landfills 
operated eirher by or on behalf of 
local aurhoricies. A summary of 
waste accepted into landfills in 1998 
is presented in Figure 6.17. Mose of 
the industrial waste landfilled is 
mining waste and its possibilities for 
re-use are limited. 
Figure 6.18 shows rhe geographical 
location and size of all operating 
landfills in Ireland in 1998, both 
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Fig. 6.17 Wastes Accepted by Municii:>al 
and Private/Industrial Landfills in 1998 

public and private. Generally, rhere 
is a trend cowards a decreasing 
number of local authority landfills 
with the relative size of landfills 
increasing. In 1995, rhere were 87 
active local aurhority landfills 
compared with 76 in 1998. Of the 
76 landfills reported co be receiving 
municipal waste, 30 were receiving 
less than 10,000 tonnes per annum 

with 16 receiving·greacer than 40,000 
tonnes per annum (Fig. 6.19). Since 
1998, a furrher 26 of rhese landfills, 
mainly small rural ones, are rhought 
co have closed, leaving a coral of 50 
local aurhority landfills in operation 

Quantity of waste accepted 
(tonnes/annum) . 

e < 20,000 

e 20,000 - 40,000 

• >40,000 

at rhe time of going co press. Th 
remaining lifespan of local authority 
landfills that are currently op rational 
illustrates tl1at 12 of rhem have an 
expected lifespan of more tl1an ten 
years, 13 are expected co remain pen 

fig. 6.18 Location and Size of Active Landfills in 1998 
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for between five and ten years, with 
the remainder expected to close 
within the next five years (Fig. 6.20). 
In addition, the EPA has received 
waste licence applications for six new 
landfi lls (in Wicklow, Limerick, 
T ipperary (2), Meath and Clare) . 

In relation to private/industrial 
landfills, the number reported in 
1998 (50) was considerably higher 
than in 199 5 (3 1). This is partly a 
function of better reporting by local 
authorities but also reflects the 

growth in private landfills particularly 
in and around the Greater Dublin 
region. While private/industrial 
landfills received in i:he region of 4.9 
million tonnes of waste in 1998; two 
sites, Aughinish Alumina in Limerick. 
and Tara Mines in Meath, accou_nt 
for 3.2 million tonnes of this total. 
The remaining private/industrial 
landfills receive mainly construction 
and demolition rype waste. 

Figure 6.21 presents a comparison 
between landfill status in 1995 and 
1998. 

Recent developments affecting 
landfill activities include the 
introduction of a comprehensive 
licensing sys tem under the Waste 
Management Act, 1996, and the 
publication of comprehensive 
guidance by the EPA on many 
aspects of landfilling, including site 
investigations, landfill design, 
environmental monitoring, 
operational practices and closure and 
aftercare. Prior to this, little 

attention was paid to the proper 
operation and management of 
landfills in Ireland. Standards were 
low and landfilling had a deservedly 
poor repucanon. 

These developments are leading to 
radical changes in landfilling in 
Ireland. The main change is 
probably the acceptance by most local 
authorities that landfilling muse be 
conducted at a considerably higher 

&~mated Numbet- of )"Ol'S remaining from 1998 
Closecl 1998 cw 1999/No wust. lkeoc. 

• Appli<,,non.......d1ol/ l/ 2000 

• .... than s,-, 

Slatus of lcndfills in 1995 & 1998 

0 Open in 1995; closed before 1998 

• Monthans,._.andl,uthan 10 

• Mon than 10,-, 

• Open in 1995 & 1998 

• Oponod Mn<e 199S• . ., 
Fig. 6.20 Remaining Capacity of Local Authority Landfills Fig. 6.21 Comparison of Landfill Status in 1995 and 1998 
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standard than heretofore and requires 
considerably greater investment. 
Landfill technology is well developed 
and the principal challenge is to 
ensure that high operating standards 
become the norm so that landfills are 
operated in a manner that will not 
result in environmental pollution and 
general nuisance to local 
communities . 

LICENSED AND PERMITTED 
ACTMTIES 

The Waste Management Act, 1996 
requires that the EPA license all 
significant waste disposal and 
recovery activities . Facilities requiring 
a licence include landfill sites, transfer 

. . . 
Facility Type 

Landfi ll 

Transfer Station 

Composting 

Hazardous Waste 

Treatment & Transfer 

Healthcare Risk Waste Treat ment 

Soil Remediation 

Hazardous Waste Transfer St ation 

Integrated Waste Management Facilities 

Dredging 

Hazardous Waste Treatment 

Healthcare Risk Waste Treatm~nt & 
Hazardous Waste Transfer Station 

Recovery 

TOTAL 

stations, storage facilities, hazardous 
waste disposal and recovery facilities, 
large composting facilities and certain 
types of treatment facilities. A waste 
licence is designed to protect all 
environmental media inclucling air, 
water and soil and to ensure chat 
waste activities are operated in such a 
way that they do not cause 
environmental pollution. Waste 
licensing commenced in May, 1997 
and for existing activities, the system 
is being introduced on a phased basis 
depending on the type and size of the 
facility. All new activities are 
required co obtain a licence prior to 
commencement. By the end of 
1999, 136 applications for waste 

A ' •• 

Total 
,.,. 

, Local Private 
Authority sector 

applications 

71 56 15 

29 8 21 

7 7 

7 7 

6 2 4 

4 4 <l'~e£ 
3 3 

3 2 

2 

~ 
1 

2 2 

136 70 66 

Environm~nt 
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lie n s had be n re eiv d (Tabl 
6.6). The g ographi al I ation f 
the e lie n app li ation hown in 
Figure 6.22. 

A lo al authority p rm1tt111g y t m 
has also been e rabli h d for mall r 
activities including th re overy of 
scrap metal or other metal wa te , eh 
dismantling or recovery of veh icle 
and the disposal of wa re, other than 
landfill, at faci lities where cl1 annual 
intake does not exceed 5,000 tonne 
per annum. 

DISCUSSION AND FUTURE 
PERSPECTIVES 

Information for 1998 hows I arly 
that waste quantities are continuing 
to grow in Ireland. iven the recent 
strong economic growcl1, chi is not 
surprising as it mirrors cl1e tubborn 
linkage between economic growth 
and waste production apparent in all 
developed countries. This continued 
growth is a clear reminder of the 
challenges char lie ahead. 

Waste production, itself, can be 
viewed as an indicator of the 
sustainability or otherwise of our 
economy as it is directly related to the 
consumption and use of natural 
resources. While specific targets are 

Proposed Licences 
issued 

Abandoned 
decisions 
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.. 

9 

13 

6 
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2 

30 
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• Licence Appllcatlon being processed 

G Licensed 

• Proposed Decision Issued 

e Licence Appllcatlon abandoned 

Fig. 6.22 Location of Activities for which the EPA has received a 
Waste Licence Application in December 1999 

nece sary to plan for improvements 
in waste management, it is important 
to bear in mind that with waste, 
there will always be room for 
improvement. The only rational 
approach to 'su tainable waste 
management' i to improve the 
efficiency of the production/ 
con umption cycle so that resources 
are used more efficiently, less waste is 
produced and what is produced is 
either recovered or disposed of in an 
environmentally ensitive 
manner. 
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OTHER PRESSURES 

Changes on the land surface can arise from road building, 
industrial development, housing, agriculture, afforestation, 
quarrying and mineral exploitation . Increasing housing 
development and road building in recent years have put greater 
pressure on land resources. Overall consumption of aggregates 
(sand, gravel and crushed rock) in Ireland is now estimated to be 
approaching 50 million tonnes per annum or approximately 14 
tonnes per capita per annum. The extraction of minerals can have 
localised effects including air pollution, traffic generation, noise, 
and leachate from spoil heaps and tailings ponds. 

Pressures on water resources arise through demands for water in 
densely populated areas and in many cases this is exacerbated by 
substantial loss through leakages from the distribution system. 
For example, an estimated 44 per cent of the water supply in the 
Dublin area is lost through leakages, mostly from the mains. An 
extensive leakage reduction and water conservation project is 
targeted at reducing the mains leakage figure to 22 per cent by 
the year 2000. 

The dispersal of man-made chemicals in the environment may 
lead to directly toxic or other harmful effects on humans, animals 
and plants and interfere with natural processes in the 
atmosphere, e.g., reduction of ozone levels in the stratosphere. 
For many people, odours and excessive noise present the main 
experience of environmental deterioration, while genetically 
modified organisms represent a new risk to the environment that 
must be addressed. Finally, these effects should be contrasted 
with the equally hazardous but largely unavoidable effects of 
natural forces such as background radioactivity and flooding. 

INTRODUCTION 

The three preceding chapters deal 
with the main categories of pressure 
on environmental quality. There are 
further significant pressures, however, 
and this chapter is intended to 
provide a general overview of other 
sources of pressure, both natural and 
man-made, and to draw attention to 
the risks that they present. 

As noted in Chapter 1, changes to 
the environment arise from both 
natural forces and human influences. 
The human transformation of matter 
and energy, when compared with 

natural processes, has been relatively 
insignificant for the greater part of 
history. However, since the industrial 
revolution, and particularly in the last 
fifty years, this situation has changed 
radically and human activities are 
now altering natural cycles at 
unprecedented rates. 

It is evident that these activities 
adversely affect the environment and, 
consequently, the health and well
being of humans, flora and fauna. 
For example, smells, noise, air 
pollution and hazards from traffic can 
affect the built environment, where 
society spends a large portion of its 
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time. The d velopm nc of land for 
agriculture or foremy may l ad to 
loss of habitat for certain an imal 
and plants. 

DEVELOPMENTS HAVING 
MAJOR IMPACTS ON LAND 
SURFACES 

Mineral Exploitation 

The exploitation of mineral has, 
since pre-historic times, been vital to 
man's economic progres . The 
mineral industry is a small but 
important sector of the national 
economy, Ireland being currently the 
sixth largest producer of lead and zinc 
in the world. 

The extraction of minerals, unless 
properly controlled, can have 
localised effects through air pollution, 
traffic generation, noise, and leachate 
from spoil heaps and tailings ponds. 
Dewatering can affect the 
surrounding groundwater regime. 
Liquid effluent disposal can affect 
streams, water supplies and fisheries. 
Dust, depending on its composition, 
can affect people, agriculture and 
wildlife. Sediments in harbours can 
become contaminated during the 
loading and unloading of mineral 
ores. Mineral exploitation may be 
damaging to the landscape, especially 
if carried out in scenic areas. The 
impacts on wildlife and habitats also 
require consideration. 

Most existing mining operations and 
all new mines are now required to 
apply for an integrated pollution 
control (IPC) licence, which will 
include conditions that will apply 
over the life of the mine and ongoing 
maintenance and monitoring of the 
on-site mine waste. Ireland's 
operational mines are shown 
in Fig. 7.1. 
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ttg. 1.1 l.reland"s Ope,ational Mines 
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build a cypical house {Holmes, 1999). 
Appronmardy 35 million connes of 
aggregares ace obcuoed from bacd 
rock quarries by drilling and blasciog, 
and around 15 million connes of sand 
and gravel ace en:raa:ed by du-ecc 

digging from pilS. These exuaccion 
pIOCl5'5leS invariably involve cbe 
crenion of unsighdy areas in cbe 
landscape. More .receo1t: planning 
~ons fur this accivity cberefore 
include conditions relaring co visual 
amenigr and other pocencial 
emruomnemal impaas encompassing 
bocb cbe quarrying opcrarioos and 
subsl:quem rescorarion works. 

Owing m an appareoc scarcity of 
suirable inland sowres in cercuo 
areas, cbere bas been an increasal 
imerest: in oilshore oa:caccioo of sand 
and gr.1\--d. Some licence applicarion.s 
fur aggiegare excraccioo fiom cbe 
seaball are preseody under 
comiderauion by me Deparcmenc of 
Marine and Narur.d Resources .. 

The reqding of moscrucrion, 

l!fflov.auion and demolicion wa.sce can 
mitigate cbe poceocial environmencal 
damage fiom aggregace excracrion .. 

The composicion of cbe wa.sce is 
v.uiahle and depends on cbe type of 
aamcr fiom which ic arises. The 
irepolrffrl quanciries arising, disposed 
and ~viered ace gTI.'l!Il in Cbapcec 6. 

dies carried ouc by F~oal County 

Council. fur example.. suggest cbac 
such wasre received by cbem can be 
lee)-dal and cbe Council bas now 
established a facility fur cbis purpose. 

E,n irt,nm,:nc 

Cock Corporation has also escabli.shed 
a recycling faciliry co relieve pressures 
on landfill disposal. In addirion co 

the local authority involvement there 
ace also recycling centtes operated by 
the private secror, mainly in the 
larger cities. 

As long as stocks of natural aggregace 
remain high, cbe incentive co move 

cowards recycled macerial will depend 
on cbe price d.ifferencial. The 
increased. use of recycled building 
macerial.s will have cbe twin bend.it of 
reducing both the environmeocal 
impacc of quarrying and the maceria] 
going co landfill. 

Impact of H ousing Development 

Increasing housing devdopmenc and 
road building in recent years have pm 
increasing premire on land resources. 

As nored in Cbapcer 2, cbe number 
of dwellings being builc in cbe Scace 
has doubled .since 1993 and is the 
highest in Europe per unit: of 
popularion. Changes in demogr.iphic 
and social pattem.s related, in pan. ro 
economic faccoIS ace .shaping cbe 
panem of housing demand. 

In view of cbis siruacion, planning 
guidelines cecendy issued by cbe 
government (DELG, 1999) promore 
cbe concept of increased resi.demial 
density. The guidelines ace intended 
co draw the arrenrion of planning 
aucboriries, An Bo«l Pleanala. 
developers and the general public ro 

the bene61S of higher residencial 
den.siry in appropriate locations. 
They state cbac. suhjea to a number 
of speci6ed .safeguards cbere .sbouJd 
be. in principle.. no upper limit sec in 
cbe Development Plan on the 
number of dwellings chat may be 
provided within any rown or cicy 
ceocre ice. More .su.scainable 
buildina types co opci.nme energy 
performance (thereby reducing 
carbon dioxide en:tissioos) and co 
facilirace adapracion ro changing uses 
are al eoco~oed. The Gui dines 
if properly implemenred, should 
ddn"er an increased supply of 



housing from existing land and 
infrascrucrure, thereby improving the 
environment and reducing 
commuting distances. Local 
authorities are being asked to put the 
Guidelines into effect straight away 
and to review and vary their 
Development Plans to give full effect 
co the recommendations and policies. 

Overgrazing 

An unintended effect of the 
Common Agricultural Policy is the 
erosion of soil and peat from 
mountainous grazing areas, 
particularly commonages overstocked 
with sheep. The erosion is caused by 
severe cropping of the vegetative 
cover and by excessive treading. This 
has become a major problem, 
particularly prevalent on the hillside 
landscapes in the high-rainfall areas 
of the west of Ireland where 
vegetation and soil/peat are least 
resistant to erosion. In addition to 
loss of grazing land, the erosion leads 
co silting of streams with adverse 
implications in particular for the 
spawning grounds of salmon 
and trout. 

Research shows that a controlled 
grazing intensity should help to 
maintain a stable and diverse plant 
cover (Walsh et al., 1997). The Rural 
Environment Protection Scheme 
(REPS) has sought to address the 
problem of overgrazing by a system of 
payments to farmers to manage their 
land in an environmentally friendly 
manner including reducing stock 
numbers to sustainable levels (see Part V). 

Afforestation 

The development of forestry is 
considered to be of vital importance 
for Ireland because of the 
concribucion it makes to economic 
development as a renewable resource 
and, in relation to the greenhouse gas 
issue, as a carbon sink (see also 
Chapter 4). Afforestation, however, 
can be a threat to the environment, 
for example through the drainage of 

large tracts of marginal lands and the 
application of fertilisers. A further 
threat is the acidification of surface 
waters as a result of evergreen 
afforestation of poorly buffered acid
sensitive soils. This arises through 
the crowns of trees filtering 
pollutants, even at low levels, from 
the atmosphere which, along with the 
ion-exchange processes at the roots of 
these trees, gives rise to increased 
acidity and release of metals (which 
have been chemically bound in the 
soil) in the run-off waters from these 
soils. Habitats, particularly blanket 
bog, can also be threatened by 
afforestation while extensive 
plantations of evergreens may lessen 
the scenic value of the landscape. 
These issues are addressed further in 
Chapters 9, 11 and 12. 

EXPLOITATION OF WATER 
RESOURCES 

Background 

A relatively low population density 
and high rainfall ensure chat there is 
no overall problem of water 
availability in the State. Water supply 
infrastructure includes not only water 
treatment plants but also water mains 
and storage towers and reservoirs. It 
includes also the drainage system and 
wastewater treatment plants. All of 
these developments may have adverse 
effects on the aquatic environment, 
e.g., inundation of land to form 
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OTHER PRESSURES 

reservoirs, changes in the flow regime 
in rivers below dams and deterioration 
of water quality below the di harge 
from sewage treatment plants. 

An additional pressure on water 
resources lies in the increased per 
capita use of water resources for 
drinking and industrial purposes 
brought about by economic 
prosperity. As a further con equen e 
of economic prosperity there has been 
the reduction in the average 
occupancy per dwelling unit, which 
in turn has been shown to give rise to 
increasing per capita demand for 
water. For example, the use of water 
per person in a two person dwelling 
has been estimated to be one third 
greater than chat in a four person 
dwelling. Some aspects of the water 
supply situation in the State are 
considered below. The impact of 
sewage discharges is dealt with in 
Chapter 9 and 10. 

Leakages 

Loss of water from the distribution 
network is a major problem affecting 
many water supply systems and leads 
to the abstraction of greater 
quantities of water than are strictly 
necessary to satisfy the demand from 
consumers. In Ireland this problem 
is typified by leakages due to the 
relatively poor condition of the 
older distribution mains in the 
inner Dublin area. 



l al ag s nr au d by fa cor 
u h as inc rnal nd external 

rr sion, fr sr damag , ageing f 
mac ·rinls and h avy r ad craffi in th 
vi inity f installaci ns. le has been 
· rimac d hat p nt of th 
wat r supply in eh 
lo l chr u h l al a 

In relation co water conservation/ 
leakage nationally, the Department of 
che Environment and Local 
Government commissioned 
consul canes co carry out a 
compr hensiv national water audit 
which has che objective, inter alia, of 
dee rmining the extent of 
unaccow1ted for water in major 
public upply systems. T his involves 
the coll ction and analysis of data on 
al l public water supply schemes 
serving populations of over 5,000. It 
is n th policy of the Department 
before advan ing fund for new or 

·pand d works co seek a water audit 
in rder to confirm that no significant 

chr ugh leakages are taking place. 

Box 7.1 The Dublin Water Supply 

Paying for Water 

Pressures on water resources may also 
arise from high demand for non
essential uses . Using the "polluter 
pays" principle, the draft EU 
framework Directive (EC, 1999) on 
water policy proposes that Member 
States shall take account of the 
principles of recovery of the costs of 
water services, including 
environmental and resource coses, 
having regard to an economic analysis 
conducted according to terms set out 
in an Annex co the Directive. 
Member Scates may in doing so have 
regard co the social, environmental 

Con id rable pre sures on water resources exist in the main population centres and these pressures are most acutely 
f It in the Dublin r gion. In this area, which experiences a relatively low annual rainfall, around 75 per cent of the 
d ily d mand for water i supplied by the River Liffey through the treatment plants at Ballymore-Eustace and Leixlip. 
Th b traction at the e points, along with the sewage treatment effluents from several towns along its course and 
th hydro I ctric plants at Ble ington and Lei lip, place significant pressure on the River Liffey as an environmental 
r ourc . The urrent rate of abstraction at Ballymore-Eustace is 240 megalitres per day and the agreement between 
th El ctri i upply Board and Dublin Corporation allows for a maximum daily abstraction of up to 318 megalitres, 

ith furth r tr ction at lei. lip. 

Fn, in.,m,k'nt 



and economic effects of the recovery 
as well as the geographic and climatic 
conditions of the region or regions 
affected. It proposes chat Member 
Scates shall report in river basin 
management plans on the practical 
seeps and measures taken to apply 
this principle. 

At present, only commercial users in 
Ireland are charged for water. This is 
usually achieved by metering of 
consumption, although for practical 
reasons some smaller users incur a 
fixed charge. 

TOXIC AND DANGEROUS 
SUBSTANCES 

Background 

There are many thousands of natural 
and synthetic substances having some 
potential environmental impacts, 
whether used in pure forms or in 
formulations. Such impacts may 
occur through entry to any of the 
environmental compartments, water, 
air or soil, or through entry into food 
chains, and may cake effect remotely 
in either time or space from the point 
of initial introduction into the 
environment. Little information is 
available on the toxicities of most of 
these substances (EEA, 1999). 
Furthermore, it is often difficult to 
obtain accurate information on the 
quantities of specific substances in 
use and thus the extent of the risk 
they present for environmental 
contamination. 

Persistent Organic Pollutants 

In recent year the use of spe ific 
chemicals in industry and as 
pesticides has increased dramaci ally. 
Many of these chemicals are 
important to modern society but they 
can also pose a serious threat to 
human health and the environment. 
In particular, a certain category of 
chemicals known as persistent 
organic pollutants (POPs) has for 
many years attracted international 
attention because of the tendency of 
these compounds to persist, 
bioaccumulace and pose a risk to · 
human health and the environment. 
The persistence and toxicity of these 
substances are due to the presence of 
chlorine or certain carbon ring 
structures which allows them to resist 
the natural chemical or 
microbiological processes, which 
break down other pollutants rapidly 
into less harmful forms. Included in 
POPs are dioxins, furans and 
polyaromatic hydrocarbons (PAH), 
which arise as trace by-produces of 
some chemical syntheses, waste 
incineration and other combustion 
activities. 

Dioxins in the Irish Environment 

Dioxins are chemical by-products, a 
number of which can be toxic to 
humans. They comprise a group of 
some 210 closely related compounds, 
the vase majority of which are 
considered to have licde 
environmental significance at the 
levels normally encountered. 
However, 17 of these substances have 
been identified as demonstrating high 
toxicity, particularly in animal tests. 
Cows' milk is considered to be a 
particularly suitable matrix for 
assessing the presence of dioxins in 
the environment, because of the 
selective solubility of the compounds 
in fat. Cows tend to graze over 
relatively large areas, and these 
compounds will thereby, if present, 
concentrate i~ the fat content 
of the milk. 

Environment 

A national urv y of dio ' in lev I in 
cow ' milk wa arried ut in Jun 
1995 (EPA, 1996a) when 
r presencative ample w r taken 
from regional cream rie through ut 
the ouncry. Additional sampl wer 
taken from representaciv areas in eh 
vicinity of wast incin rator and th 
chemical industry. The 
concentrations of dioxin found in 
d1e milk were uniformly low by 
comparison with chose mea ured in 
other European countries; it is 
notable d1at the highest 
concentration found in the lri h 
survey was 38 times lower than the 
UK standard for dioxins in milk. 
Additionally, there was no viden e of 
higher levels in samples taken near 
areas of indu trial accivit:y. 
Nevertheless, the swvey demon traced 
the ubiquitous nature of the e 
compounds and indicated their 
presence even in remote areas. 
It is intended co repeat the survey 
in 2000. 

More recendy, a number of survey 
for dioxins in milk have been 
organised in particular localities 
adjacent to area of indu trial activity. 
The results of these surveys broadly 
reflect the outcome of d1e earlier 
national survey. 

Endocrine Disrupters 

For a number of years there has been 
mounting concern chat some natural 
and synthetic substances can, through 
their release into the environment, 
cause the normal operation of the 
hormonal (endocrine) system to be 
disrupted. These chemicals have 
been shown to mimic or interfere 
with the binding action of natural 
endogenous hormones and thereby 
disrupt physiological processes that 
are under hormonal control. A wide 
range of abnormal effects has been 
attributed to such substances 
collectively known ;i.s endocrine 
disrupters. Examples of such suspect 
endocrine disrupters are organo
chlorine pesticides, polychlorinated 
biphenyls (PCBs), organotin 



compounds, alkylphenol ethoxylates 
(APEs), phthalates, phytoestrogens 
and phytosterols. To date, most 
attention has been focused on those 
substances that have a tendency to 

cause a feminising or oestrogenic effect. 

Reproductive failures and associated 
population decline observed in a 
range of wildlife populations (birds, 
mammals, reptiles and fish) have all 
been associated with endocrine 
disruption. Most of the reported 
environmental impacts have occurred 
where the concentrations of the 
suspect chemicals were substantially 
higher than the background 
concentrations. Such occurrences in 
various countries have usually arisen 
from pollution incidents or from 
industrial discharges. A widely 
reported example is the case of 
reproductive abnormalities noted in 
alligators in Lake Apopka, Florida, 
following a major pesticide spillage 
into the lake with the active 
ingredient thought to be the degradation 
product p, p DDE (EA, 1998). 

More recent investigations in the UK 
were initiated when oestrogenic 
effects were observed in roach (a 
cyprinid fish) from the settlement 
lagoon of a domestic sewage 
treatment plant. An assessment of 
oestrogenic substances in seven 
ewage treatment works effluents in 

the UK identified the natural 
oe trogens, oe trone and 17 _g_ 
o tradiol, and the synthetic 

trogen ethinyl oestradiol in a 
biologi ally active form a the most 
oe trogenically active chemicals in the 
fflu nt (EA, 1996). It is not 

unlikely that imilar concentration of 
biol gically activ natural oestrogen 
are present in Iri h ewage effluents. 

In Ireland a revi w tudy on 
endocrin disrupter commis ioned 
by the EPA (D mpsey and Costello 
1998) wa recently completed. The 
tudy noted that no adver e ffect on 

eh r pr du tion of wildlife 
p pulation ha y r b n observed 
in lr land, with eh ex ption of 

imposex in marine molluscs 
attributable to the use of the pesticide 
tributyltin oxide (TBT) (see Chapter 
1 O). Except in relation to the latter, 
however, there have been no surveys 
to monitor such effects. The report 
recommended that testing be carried 
out on the effluent from selected 
sewage treatment plants to establish 
any oestrogenic effects on freshwater 
organisms in Irish surface water 
systems. If such effects were to be 
found, the report recommends that 
fractionation of the effluents should 
be carried out to establish which 
chemicals were responsible. The 
main risk in Ireland from endocrine 
disrupters is likely to arise through 
dispersal from products, for example 
dispersal of pesticides or use of 
detergents, rather than their presence 
in industrial discharges. 

Metals 

Many metals are directly toxic to 
animals and plants and some, such as 
mercury and cadmium, have been 
associated with major pollution 
incidents affecting human health. 
Metals can have a wide variety of 
applications including metallurgy, 
paints, electronic components, 
batteries, catalysts, plastics and food 
additives. Again, indiscriminate 
consumer use or disposal arising from 
these activities can have a significant 
effect on the environment. These 
effects can be permanent, as metals, 
unlike organic substances, do not 
degrade. Pollution with metals may 
ari e in surface and groundwaters due 
to industrial discharges and on land 
due to deposition originating from 
emissions to the atmosphere. Mining 
can be a major source of metal 
pollution, which, in the past, has had 
particular impact on the fish stocks of 
certain inland waters. The River 
Avoca in Co. Wicklow offers the 
most dramatic example of this sort of 
pollution in Ireland (see Chapter 9). 
The presence of lead in the emissions 
from vehicles constituted a major 
health ri k, particularly for children, 
until control measures were 
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introduced in recent years (see also 
Chapter 8). · In cases of serious 
contamination, metals may 
accumulate in animal and plant 
tissues in concentrations that present 
a risk to consumers. 

Unlike the organic compounds 
discussed above, however, most 
metals occur naturally in the 
environment and may be present, for 
example, in soils in concentrations 
that are potentially toxic to grazing 
animals. Thus, when making an 
environmental assessment for metal 
contamination it is important to have 
knowledge of the background levels 
relevant to the local area. 

ATMOSPHERIC POLLUTION 

Stratospheric Ozone Depletion and 
UV-B Radiation 

Solar UV-B (290-315 nm) radiation 
is the most energetic component of 
sunlight reaching the surface of the 
earth. Decreases in the quantity of 
total-column ozone, as now observed 
in many places, tend to cause 
increased penetration of UV-B 
radiation to the Earth's surface. 
These decreases in ozone levels are 
caused by the photochemical reaction 
of ozone with a variety of reactive 
substar1ces released to the 
atmosphere from industrial and 
domestic sources. The increase in 
UV-B radiation associated with 
stratospheric ozone depletion is likely 
to have a substantial impact on 
human health. Potential risks include 
increases in the incidence and severiry 
of eye defects, skin cancer, and 
infectious diseases. Quantitative 
estimates of risk are available fo r 
some effects (e.g., skin cancer), bur 
others (e.g., infectious diseases) are 
associated with considerable 
uncertainty at the present time. 

As noted in Chapter 4, the provisions 
of the Montreal Protocol and its 
amendments have brought about a 
marked decrease in production and 
use of ozone depleting chemicals. 



Based on past emissions of ozone
depleting substances and a projection 
of the maximum allowances under 
the Monrreal Protocol into the 
fucure, the maximum ozone depletion 
is expected co occur within the next 
cwo decades; thus, evidence for the 
recovery of the ozone layer will lie 
still further ahead. 

Tr~sboundary Pollution 

le has long been established chat the 
atmosphere is a dominant pathway 
for the transfer of pollutants to more 
remote marine and terrestrial regions. 
The defining attribute of atmospheric 
transfer of pollution is its relative 
speed compared with aqueous 
transport. Ireland's position at the 
western edge of the continent, 
together with prevailing winds which 
are predominantly from the west an.d 
south-west, ensures chat its exposure 
to atmospheric transfer of pollution is 
generally low by comparison with 
other European countries. When 
winds come from the east, however, 
this exposure can increase 
considerably as was illustrated during 
the aftermath of the Chernobyl 
accident when substantial quantities 
of radionuclides were carried on 
easterly winds into Ireland. 

Greenhouse Gases and Climate 
Change 

Global warming ("the greenhouse 
effect") and Fhe greenhouse gases have 
been discussed in Chapter 4. There 
is now convincing consensus chat 
these man-made emissions of gases 
are enhancing the greenhouse effect 
and chat this is leading to an increase 
in the mean temperature of the 
Earth's surface (EEA, 1999). On a 
world-wide scale, global warming is 
expected to affect sea levels, growth of 
forests, and the productivity of 
agricultural areas, with differing 
effects in tropical and high latitude 
regions. There is uncertainty 
concerning the likely impacts on 
Ireland of the enhanced greenhouse 
effect. The possible scenarios include 

enhanced agricultural production 
drying out of peatlands, more eriou 
winter storms and flooding lower 
summer flows in rivers and impa cs 
from the rise in sea levels. Ther 
the possibility of tl1e vectors of 
tropical diseases spreading co 
northern European countries, 
including Ireland. In an alternative 
scenario, it is considered possible chat 
the Gulf Scream would cease co flow 
cowards north-western Europe and as 
a consequence there would be a 
dramatic cooling of the climate 
in the region. 

NOISE AND ODOURS 

For many people, the main experience 
of environmental degradation manifests 
itself as a nuisance chat may not 
necessarily constitute a direct health 
hazard or carry any adverse implications 
for the ecosystem. However, such 
impacts may cause extreme irritation 
and adversely dispose chose affected 
co the activities causing the problem. 
Chief among these nuisances are 
noise and odours. 

OTHER 

Noise 

rcain kind flow-I Is und :ir 
regarded as de irabl :ind njoy:ibl 
fi acure of the environment. In 
contra c concinuou xposure c 
exce sive noise can c:iu e er and 
even endanger health. The 
production of high noi levels i 
therefore, a form of environmental 
pollution. Environmental noise, 
although unlikely co result in hearing 
impairment, can lead co annoyan 
and/or disturbance including 
disturbance of sleep. Annoyance i 
very difficult co quantify. It may be a 
result of the time of day and any on 
of a range of qualities of che 
offending sound uch a the con , eh 
loudness or che frequency of 
occurrence of che noise events. 

The causes of noise pollution include 
road and rail traffic, aviation, 
industry, construction and other 
economic activities. Road traffic 
noise can seriou ly affect living 
conditions in town and working 
conditions in offices. The l vel of 

Box 7.2 Monitoring Transboundary Pollution 

The Convention on Long-range Transboundary Air Pollution was drafted under 
the auspices of the UNECE (United Nations Economic Commission for Europe) 
after scientists demonstrated the link between sulphur emissions in continental 
Europe and the acidification of Scandinavian lakes. The Convention relies on an 
extensive European monitoring network, EMEP (Co-operative Programme for 
Monitoring and Evaluation of the Long-range Transmission of Air Pollutants in 
Europe), measuring the chemical composition of the atmosphere and of rain and 
snow precipitation. The network is based on existing national monitoring 
activities. The objective is to assess the potential for acidification, eutrophication 
and photooxidants arising from long-range transport of pollutants. 

There are four EMEP sampling sites in Ireland for measurement of air and 
precipitation quality, operated by Met Eireann at its Valentia observatory (Co. 
Kerry) and by the Electricity Supply Board (ESB) at the Burren, Co. Clare, Ridge of 
Capard, Co. ·Offaly and Turlough Hill, Co. Wicklow. Samples of air and rainfall 
are taken on a daily basis from these sites and are sent for analysis to the 
respective Met Eireann and ESB laboratories. The EPA fulfils a national quality 
assurance role. The monitoring data are applied by EMEP to validate and 
calibrate the mathematical models used to calculate quantities of atmospheric 
pollutants exchanged between countries. 

A further international programme on the transport of pollutants in the 
atmosphere is carried out under the auspices of the OSPAR convention for the 
protection of the marine environment of the North East Atlantic and is 
concerned with the quantities of pollutants deposited on seawaters. In Ireland, 
measurements for the purposes of this convention are carried out at Turlough 
Hill and Valentia by the EPA in collaboration with Met Eireann and the ESB 
(See also Chapter 4.). 

Environment 



vehicle maintenance, the road surface, 
and the size and type of vehicle are 
factors chat affect the extent of this 
type of noise. The .noise from 
railways, which affects people living 
near chem, is caused by passing 
trains, shunting, hooters, and 
engineering works. 

Aircraft noise complaints come from 
areas overflown during take-off and 
landing, and those over which 
training and helicopter flights are 
made. Neighbourhood noise comes 
from a variety of sources such as 
factories, construction, roadworks, 
sports and entertainment facilities, 
car doors slamming, parties and other 
domestic accivicie , unattended 
burglar alarm and barking dogs. 
There i an increasing trend cowards 
more noi e at night and early 
morning due to factories working 
ontinuously and road user starting 

early to avoid traffic problems. 

Local Authorities have a role under 
the provi ion of the EPA Act to 
control noise and to prevent and 
eliminate noise nuisance problems. 
The level of activity varies greatly 
from one local authority to another. 
The information available does not 
indicate any definite increa e in the 
level of omplaints being made, 
x pt perhap in the Dublin urban 

area. f the 5 recorded 

complaints to the local authorities 
in 1998, three-quarters were made 
to Dublin Corporation. 

The EPA is the responsible agency in 
the case of noise emanating from 
activities regulated by the IPC 
licensing system. Approximately 13 
per cent of the totaJ number (1,897 
in 1998) of complaints received by 
the EPA in relation to such activities 
each year, are concerned with noise 
problems (EPA, 1999). The causes of 
these complaints are various. Some 
relate to sleep disturbance due to 
night-time noise from large industrial 
activities, some relate to nuisance 
caused by tonal or impulsive noises, 
and some relate to relatively low 
levels of noise causing problems in 
rural areas where the background 
noise levels are very low. A steady 
increase in the numbers of noise 
complaints received by the EPA in 
the period 1996 to 1998 in its 
regulation of larger industrial 
activities may be due to a 
combination of factors. On the one 
hand the number of companies being 
licensed under the IPC system was 
increasing each year, and therefore the 
number of companies about which 
the public might complain to the 
EPA was increasing. On the other, 
public awareness of the EPA's role in 
the control of the environmental 
practices and controls within industry 
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has also been increasing. It would 
also appear that the public is 
becoming generally less tolerant of 
noise nuisance. 

Odours 

Offensive and nuisance odours give 
rise to more public concern and 
complaints than any other aspect of 
air quality in Ireland. The high 
frequency of odour nuisance is 
explained by the fact that the human 
olfactory system has the capacity to 
detect a wide range of compounds at 
a fraction of the concentrations at 
which they might be injurious to 
health or at which they can be 
measured by the best available 
analytical methods. As in the case of 
noise and other nuisances, the degree 
of irritation caused by odours will 
vary from individual to individual 
depending on their everyday 
experiences and expectations. 

The most offensive odours are usually 
associated with activities such as 
slurry spreading, the operation of 
wastewater treatment plants and 
rendering operations. Objectionable 
odours may also be generated by 
other farming operations, chemical 
and pharmaceutical industries, and 
some synthetic board manufacture. 
Odour control is exercised by Local 
Authorities under the 1987 Air 
Pollution Act, except in the case of 
IPC licensed activities where the 
responsibility rests with the EPA. 

The numbers of complaints directed 
at IPC controlled activities in the 
period 1996-1998 are shown in Fig. 
7.2. It is clear that odours were by 
far the most frequent cause of 
complaint, accounting for 78 per cent 
of the total in 1998. However, the 
bulk (67 per cent) of the complaints 
about odour referred to just three 
activities, two of which involve 
rendering operations and the third is 
a timber processing industry. 

As indicated above, rendering planes 
were another common cause of odour 
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Fig. 7.2 Numbers of Complaints Regarding IPC Facilities ~996-1998 (EPA, 1999) 

complaints. All rendering facilities 
are required to carry out an 
assessment of the odours generated at 
the site as a condition of the IPC 
licence. Once this assessment is 
carried out and is approved by the 
EPA, the facility is required to carry 
our whatever work is necessary to 
abate the odours. Improved negative 
air pressure and odour abatement 
equipment is being installed at some 
of these facilities. However, good 
management practices and proper 
operation of the abatement 
equipment are also of critical 
importance. These strategies have 
improved the situation in a number 
of facilities. 

IMPACTS OF TOURISM AND 
RECREATION 

Tourism in Ireland has experienced 
rapid growth in recent years (Chapter 
3). The potential negative effects of a 
large influx of visitors into areas of 
high ecological and resource value 

cannot be ignored although there are 
frequently insufficient quantitative 
data by which to assess accurately the 
impact of tourism and recreation on 
these areas. It has been established, 
for instance, that sand dunes have 
been subjected to severe vegrtative 
damage through the cumulative 
effect of vehicles, pedestrians and 
camping, picnicking and caravan use. 

Recreational developments such as 
golf courses can result in damage to 
the dune habitat, particularly if they 
include artificial maintenance and 
fertilisation of grasslands. In some 
instances the development of golf 
courses has resulted in the restriction 
of public access to lands. However, 
golf development if handled 
sensitively can help to preserve the 
local environment, especially if 
excessive use of artificial chemicals is 
avoided. 

The increased availability of funding 
for tourism-related infrastructural 
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development ha aided rapid 
xpansion of fa ilitie uch a holiday 

home , hotels, marina , caravan parks 
and golf course . Th r cent boost 
given to traditional r sorts, which had 
been in decline, by the Re ores 
Renewal cl1eme may have the 
unintended effect of putting ever 
strain on d1e local infrastructure, 
which can result in a complete 
breakdown in some instances. 

There is a valid case for restriction of 
tourism numbers in certain sensitive 
areas where evidence of 
environmental damage due co 
excessive numbers of visitors has 
been established. 

MAJOR POLLUTION 
INCIDENTS 

The integrity of the environment and 
natural resources is always at risk 
from accidental or malicious damage. 
The explosion ac che Chernobyl 
nuclear power plane in che Ukraine in 
1986 and the Sea Emp,-ess oil canker 
accident off Wales in 1998 are 
notable examples from recent years. 

In Ireland, the contamination in 
1996 of the Gortlandroe Well in 
Nenagh, Co Tipperary, which 
supplied a quarter of the water supply 
to the town of Nenagh, was one of 
the most serious incidents of 
pollution of a public water supply 
source in recent years. An 
investigation carried out by the EPA 
showed that the well was 
contaminated both by industrial and 
sewage effluents from the nearby 
Gortlandroe Industrial Estate 
(EPA 1996b). 

In November 1997, an oil leak 
occurred in the heavy fuel oil pipeline 
at the jetty of the Irish Refining plc 
Whitegate Refinery in Cork Harbour. 
While minor in a European or world
wide context, the estimated spillage 
of 31 tonnes had a significant effect 
on local fauna particularly birds. The 
contingency plan for such an event 
was clearly inadequate, as the spillage 



of chis relatively small amount of oil 
should never have led to the 
environmental consequences 
observed. An investigation was 
undertaken by the EPA and 
recommendations were made to 
improve the regime of preventative 
maintenance and inspection of oil 
lines, and a review of the oil spillage 
contingency plan (EPA, 1998). 

FISHING AND 
MARI CULTURE 

A review of the impacts of fisheries 
and maricultur was included in the 
recent assessment of the State's coastal 
and adjacent sea waters prepared by 
the Marine lnscicuce (Boelens et aL., 
1999). Commercial fishing has 
several direct impact on the marine 
environment, the most obvious of 
these being the removal of target fish 
and shellfish and non-target species 
(as by-catch) from the ecosystem. 
The major pare of che by-catch will 
consist of fish, and these discards, 
along with offal produced on-board, 
con titute a major food source 
for eabird and other, mainly 
benthi , avengers. 

Ti wed gear in contact with the 
abed u h a bean1 trawls and 

shellfi h dredg can cause mJury or 
mortality of benthic organisms, an 
in r ase in the suspended ediment 
load, and the disturbance of 
pawning areas . Finally, pas ive gear 

( u h a gill nets and drifmet ) and 
mid-water trawl may incidentally 
ncangle non-target fish specie 

marine birds and mammal ( ee 
hapter 10). 

Man imp rtant fi h pe ie in lri h 
, , tees are heavil xploited: In addition 

to taking a high proportion of the 
stocks of adult fish each year, catches 
often include many immature fish, 
which may be discarded or landed, 
depending on market forces. The 
intensity of fishing varies considerably 
between species and area. Juvenile 
sole, megrim, mackerel and herring 
have a different distribution to the 
adults and are usually not taken in 
che same fishery, whereas juvenile 
cod, haddock, and plaice tend co be 

· mixed with adults outside the 
spawning season and are taken 
together in the respective fisheries. 

The major environmental 
implications of finfish farming 
activities. include the impacts of the 
loss of food and waste products 
(faeces and ammonia). These can 
represent a significant input of waste 
nutrients and organic material 
(Chapter 5), causing changes in the 
seabed community structure, similar 
to chose found close to effluent 
outfalls and dump sites. The range of 
chemicals applied in finfish farming 
includes chemocherapeucants, such as 
antibiotics and pesticides, as well as 
ancifoulants, which are applied to the 
cages and nets. Rearing of salmon in 
sea cages inevitably involves the risk 
of accidental escapes, and released 
fish have been shown capable of 
surviving and breeding with wild 
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populations and altering their genetic 
structure. Infectious disease and 
parasitism in farmed fish, although 
naturally-occurring and also found in 
wild stocks, can be severe due to the 
high densities at which the fish are 
held, and there is concern abouc che 
spread of parasites to wild 
populations. 

GENETICALLY MODIFIED 
ORGANISMS 

Genetically Modified Organisms 
(GMOs) are defined as bacteria, 
viruses, fungi, plant and animal cells, 
planes and animals capable of 
replication or of transferring genetic 
material in which the genetic material 
has been altered in a way that does 
not occur naturally by macing and/or 
by natural recombination. 

In the last 25 years, the development 
and use of genetic engineering (GE) 
technology has brought many useful 
applications in healthcare, in the 
form of new pharmaceuticals, 
vaccines and new methods of 
diagnosing disease. This technology 
is also making a major impact in 
investigation of crime, in waste 
treatment, in environmental cleanup 
and in other areas. 

While the above developments have 
been generally welcomed, the same 
cannot be said about the use of GE in 
crop production in Europe. In 
contrast, such crops are cultivated 
and widely accepted in the USA. 
Concerns in Europe about GM crops 
for food use include: inadequate 
labelling, meddling with the food 
chain, non-segregation from 
unmodified crops, use of antibiotic 
marker genes, ethical, moral and 
social concerns and the fact that GE 
foods were contemporaneous with 
the recognition of BSE in British 
cattle and the subsequent emergence 
of new-variant CJD in young 
people in 1996. 

A number of environmental concerns 
have also been raised about GM 
crops in relation, particularly, co the 



use of 'input' traits such as herbicide 
and insect tolerance. The "pros" and 
"cons" of these particular developments 
are sec our below. 

In the case of the use of generically 
modified (GM) herbicide tolerant 
(HT) crops the concerns raised 
include the following: 
• the commercialisation of HT crops 

could lead to an increased and/or 
more widespread use of specific 
herbicides with associated 
environmental risks fo r 
biodiversiry; 

• the HT gene could be transferred 
co a related weed species or to a 
related crop species, or weeds 
could acquire multiple herbicide 
resistances thus causing a 
'superweed' scenario which might 
be difficult to control; 

• the possibiliry char seeds shed 
during or before harvesting could 
grow as weeds in fu ture crops and 
might be difficult to control. The 
problem could be exacerbated if a 
subsequent crop was GM and was 
tolerant to the same herbicide; 

• the treatment of a GM HT plant 
with the corresponding herbicide 
might produce new metabolites 
and residues; 

• the use of H T plants could be a 
threat to sustainable agriculture - it 
could lead to the continuation and 
dependence on chemical weed 
control and provide fewer incentives 
for the development of non
chemical methods of weed control. 

The potential advantages of u ino
GM HT crops advanced include 
the following: 
• it is established chat some of the 

herbicides to which HT crop hav 
been made tolerant are more 
biodegradable and less persistent 
than other commercially available 
herbicides, and this might have 
some environmental benefits; 

• the use of such HT crops could 
result in lower residues due to a 
reduction in the use of herbicides; 

• the farmer would nor have to rely 
on cocktails of herbicides as is 
currently used to control different 
weed species; 

• post emergence use of a herbicide 
will ensure char it is only used 
when necessary since farmers will 
be able co wait for weeds co 
emerge first before deciding if a 
herbicide use is necessary; 

• research carried out in Denmark 
on the impact of HT sugar beets 
on fucure herbicide-use indicated 
chat herbicide usage on GM sugar 
beet crop could be reduced by 50 
per cent over a 20 year period; 
Dutch researchers reported tl1at 
the possible introduction of GM 
sugar beet tolerant co glyphosate 
might reduce the environmental 
contamination caused by weed 
control in sugar beet cultivation in 
tl1e Netherlands; 

• Teagasc researchers reported 
greater than 60 per cent reduction 
in herbicide usage (active 
ingredient) in a GM sugar beet 

• 1 f I, 
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field xpenm nt arri d out at 
akpark in arlow durin the 

1997 growin eason. 

To date, ten fi Id trials hav' been 
carried out with g'necically 111 difi d 
herbicide tolerant sugar b t in 
Ireland regulated by the EPA und r 
the Genetically Modified Organism 
Regulations, 1994. More than 1500 
GM crop field trials have been arried 
out in other EU Member tate . ln 
response to an increasing level of 
public interest and concern regarding 
the development of product 
containing or consisting of GMOs 
the Minister for the Environment 
and Local Government issued a 
consultation paper on the ubj ' t 01 
GMOs and the environm ·nt in 
August 1998. The Department 
received over 200 re pon e co the 
consultation paper. ln additi n, the 
Department organised a two-day 
debate and invited representatives 
from industry, academia and non
governmental organi ation . An 
independent Chairing Pan l of four 
persons managed the debate. 

Arising out of the hairing Panel ' 
Report, which was published in 
October 1999, the Government 
recognised the need for a programme 
of generic research on safety issues 
related co the deliberate relea e of 
GMOs to the environment. The 
EPA was requested by the Minister co 
identify a suitable programme of 
research in consultation with the 



Box 7.3 Crops Genetically Modified for Insect Tolerance 

A number of crops have been genetically modified for insect tolerance using 
the Bt genes. These genes code for the production of toxins and are derived 
from the soil bacterium, Bacillus thuringiensis (Bt). The toxins are effective 
against a variety of economically important crop pests. 

Concerns raised in this case include the following: 
• the possibility of resistance to the Bt toxins developing in insect species 

targeted by GM Bt crops thereby reducing the effectiveness of Bt biological 
pesticides; these Bt biological pesticides have been used in many countries 
including Ireland as alternatives to chemical pesticides for the last three 
decades; 

• recent scientific reports claim that Bt expressed in corn pollen is toxic to the 
Monarch butterfly and to lacewing larvae; 

• the spread of a gene conferring insect resistance to weeds could put at risk 
species of insects that depend solely on these for food. 

Potential advantage of using such crops include the following: 
• insect tolerant crops are intended to reduce or eliminate the need for 

treatment with chemical pesticides, which may result in low or lower residues 
of chemicals in the soil and this could result in more environmentally friendly 
farming practices; 

• toxins from soil bacteria such as Bacillus thuringiensis are naturally occurring 
and have been used as biological pesticides in agriculture, including organic 
farming, for several decades; the long history of safe use as microbial 
pesticides, and the single-gene nature of the proteins are considered to be 
advantages for transferring these insecticidal proteins into plants; 

• the presence of the Bt toxin inside the plant could provide a cost-effective 
strategy for the grower by the preclusion of the need for repeated spraying 
of a field with insecticides. 

GMO Advisory Committee and 
other Scace agencies. Ac the rime of 
writing, che Agency is in the process 
of identifying such a programme of 
generic research co be carried out 
under Irish climatic conditions in 
conjunction with relevant Scace 
agencies and the GMO Advi ory 

ommittee. The research re ulcs 
arising from the programme of 
generic r earcl1 hould provide an 
important input into an informed 
debate pertaining co the potential use 

f M rop in Irish agriculcure. 

NATURAL 
ENVIRONMENTAL 
HAZARDS 

Many of th mo c dramatic 
di rupcion of che environment arise 
from nacural phenomena. 
Earthquake volcanic rupcion and 
hurri ane ar example of the most 
d structive of sucl1 ev nts which not 
only aft c the nacural 
an al o lead co laro -

infrastructure. Ireland's position on 
the globe fortunately spares the 
country che worse of these events bur 
significant risks are presented by 
flooding and nacural radioactivity. 

Flooding 

Flooding can put lives at risk and can 
cause damage co and losses of 
property. It can also cause damage co 
various economic sectors such as 
agriculcure and co transportation and 
other infrascruccural facilities. 
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Specific pressures on the environment 
as a result of flooding include 
overflows from sewers, septic ranks, 
farmyards and slurry pits into screams 
and rivers. The effects of flooding on 
fauna can includ·e death from 
drowning, loss of habitat and loss of 
feeding ground. 

Flooding generally occurs where 
watercourses have not sufficient 
capacity co convey the water without 
overtopping the banks. Problems are 
most likely to occur where 
development has progressively 
encroached on the flood plains of 
rivers. In order to protect life and 
property in such areas, it has been 
necessary co build structures such as 
levees, embankments or walls to 

contain the floodwaters . 

Various attempts to improve 
agricultural land through drainage 
and other reclamation works occurred 
in the eighteenth and nineteenth 
cencuries under a series of Drainage 
Aces. However, it was not until the 
Arterial Drainage Act was enacted in 
1945 that a comprehensive attempt 
was made to relieve the flooding 
problem and improve land drainage. 
The Arterial Drainage Act was 
amended in 1995 to allow local flood 
relief works i:o be carried out. Of 
particular concern are the karstic 
areas of the West where drainage is 
dependent on interconnected 
underground channels to carry away 
floodwaters. Drainage may have 
adverse impacts in respect of habitats 
and biodiversity. 



Natural Radioactivity 

Another example of a natural 
environmental hazard is the 
background radiation which arises 
from a number of sources and co 
which all living organisms are 
exposed. Prior co the first scientific 
experiments with naturally occurring 
radioisotopes and their medical use, 
no sources of radiation existed except 
these natural forms. Background 
radiation exposure arises from the 
following sources: 
• cosmic radiation; 
• terrestrial gamma radiation; 
• radon inhalation; 
• internal radiation. 

Cosmic radiation reaches the earth 
from outer space and is a complex 
mixture of very high-energy 
radiation. On average humans 
receive an unavoidable annual dose of 
0.3 milliSieverc (mSv) from cosmic 
radiation at ground level. For 
comparison purposes, the radiation 
dose from a chest x-ray may be as low 
as 0.02 mSv. The atmosphere has a 
partially shielding effect so chat che 
dose increases with altitude and as 
this radiation has sufficient energy co 
penetrate metal, frequent air travellers 
may be subject co significant doses. 
From the year 2000 onwards, 
national legislation will require that 
air crew are monitored co determine 
the radiation doses they receive due 
co cosmic radiation. 

Terrestrial gamma radiation arises 
from certain radioactive elements 
(radionuclides) which were 
incorporated into the earth's crust 
when it was formed some 4500 
million years ago. The most 
significant sources of terrestrial 
gamma radiation are the 
radionuclides uranium-238, thoriuni-
232 and pocassium-40, which are 
present in small quantities in all rocks 
and soils. The radionuclide 
pocassium-40 also emits gamma rays 
as it decays. The gamma rays produced 
by these radionuclides are very 
penetrating. In Ireland, the average 

Box 7.4 Survey of Radon Levels in Irish Houses 

The Radiological Protection Institute of Ireland (RPII) has recently completed a 
survey of radon levels in Irish houses. Radon levels were measured in 
approximately 11,000 houses and the average radon concentration was 90 
Bq/m3 (becquerel per cubic metre of air) . In Ireland, the annual dose due to 
radon inhalation is estimated to be 2.25 mSv, on average. There are, however, 
significant variations in this value; in some houses the occupants have received 
doses which are ten to twenty times higher. The RPII has identified those 
areas in the country, called High Radon Areas, where homeowners are more 
likely to be exposed to high levels of radon. The map below shows radon 
levels found during the national survey carried out by the RPII. 

annual dose from cerresuial gamma 
radiation is approximately 0.3 mSv. 

Radon gas inhalation is the most 
significant source of exposure co 
natural radiation in Ireland. T he gas 
is a naturally occurring radioactive 
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substance, which is pare of the decay 
series of uranium. When radon is 
vented co the open air, ic is quickly 
diluted co harmless concentrations, 
but when it enters an enclosed space, 
such as a house or other building, it 
can sometimes accumulate to 



unacceptably high concentrations. 
When inhaled into the lungs, radon 
and its radioactive decay products 
give a radiation dose that may 
damage cells in the lung and 
eventually lead to lung cancer. 

In 1990, the Government adopted an 
annual average radon 'concentration 

of 200 Bq/m3 as the national 
Reference Level for radon in houses. 
Homeowners finding levels in excess 
of this value are advised co implen:ient 
measures to reduce the radon level so 
as to reduce the risk of lung cancer. 
Such remedial actions could include 
measures to prevent gases from the 
ground entering the house or to 
improve ventilation through the 
house. In 1998, the building 
regulations were changed to ensure 
that all new houses have some 
protection against radon. 

In addition co being exposed to radon 
in their homes, people can also be 
exposed to radon at work, or in the 
case of children, at school. In 
February 1998, the Minister for 
Education and cience announced 
the introduction of a survey of indoor 
radon levels in all primary and 
secondary schools in Ireland. The 
survey is being conducted over four 
year during which the radon levels 
will be mea ur d in approximately 
4,000 chool . 

Nati nal l o-i lation mentioned 
abo e in r lation to exposure.of air 

rew to o mi radiation al o ha 
pe ifi provi ion relating co 
xpo ure to radon in the workplace. 

From 2000 onward , eh RPII will 
ndu t urv y in vaciou 

\ rkplace , beo-inning with rho e 
\ h r high radon level are most 
lik l ' to be found. The e include 
w1derground workplace and 
\ orkpla e which are located in High 
Radon Area . If the ·po ure to 
rad n i found to be ignificant, 
m!)loyer will be oblio-ed co 

implement remedial mea ure or to 
intr du a )' tem f radioloo-ical 
pr c ti n in the w rkpla . 

Internal R.adiation other than from 
radon may be caused by the 
radionuclides from the decay series of 
uranium and thorium,- and by 
potassium-40, present in air, food 
and water. These radionuclides enter 
the human body when we breathe, 
eat and drink and so irradiate the 
body internally. It is estimated that 
we receive an average annual dose of 
0.3 mSv from these internal sources. 

How well the pressures on the 
environment are controlled by society 
can be determined. by assessing and 
monitoring changes in biodiversity 
and in the quality of air, inland 
waters, marine and coastal waters, 
and soil, and by monitoring the uses 
made of the natural resource base. 
Such issues are addressed in Part IV 
of this report. Some emerging issues 
relating to pressures on the 
environment are addressed in Part V 
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AIR QUAL ITY 

Air _quality monitoring and assessment in Ireland are undergoing a 
maJor change of focus. Smog associated with residential coal 
burning, which was a feature of Dublin and some ot her urban areas 
has been eliminated, conf irm ing the effectiveness of th~ 
Government's smoke-control regu lations. The potential for damage 
to human health and the environ ment due to emissions of gases 
such as sulphur dioxide and nitrogen oxides from industry and 
power generation is also being reduced through fuel switching, 
integrated pollution control and other measures. Ambient levels of 
sulphur dioxide are within existing EU limits, and at most existing 
monitoring stations would also comply with proposed limits for 
2005. Concentrations of lead in air are well within existing and 
proposed limits, following t he phasing out of leaded petrol. 

Other emissions from road t raffic, however, have now become the 
greatest threat to air quality in Ireland, especially in urban areas. 
The pollutants of concern from this source include nitrogen dioxide, 
fine particulate matter and benzene. Information from the 
somewhat limited monit oring to date for nitrogen dioxide indicates 
that meeting future EU limit s w ill present a difficult challenge. This 
is true also for fine particulate matter, measured as PM 10, which 
derives mainly from vehicles using diesel. The status in respect of 
benzene is not known, owing to very limited monitoring to date. 

A detailed new programme for air quality monitoring has been 
drawn up in response t o these changes and to meet the 
requirements of the new EU legislation, which sets stringent limit 
values for a wide variety of ai r pollutants to be met within 10 years 
and requires that adequate information on ambient air qual ity is 
made available to the public. 

Ireland, unlike many other European countries, does not have an 
environmental problem with tropospheric (ground level) ozone. 
The deposition of acidifying compounds is low by virtue of Ireland's 
geographical position and t he prevailing weather systems. The 
principal issue in this regard is nitrogen deposition in sensitive 
ecosystems contiguous to ag ricu ltural areas that are major sources 
of ammonia. 

INTRODUCTION 

Most air pollutants are principally of 
concern because of their effects on 
human health . Pollutants emitted 
into the atmosphere also give rise to 
acidification of soils and surface 
waters and increased levels of 
tropospheric ozone as well as damage 

to ecosystems and materials. 
Info rmation on the concentrations of 
a variety of compounds in air is 
necessary to formulate strategies to 

control these problems and to 
monitor the effects of measures 
implemented. T his chapter reviews 

the state of air quality and the level of 
acidifying deposition in Ireland .. 
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CHAPTER 

T he state of air quali ty i asse ed b , 
undertaking mo ni to ring to determine 
whether the level of variou 
pollutan t comply with standards that 
are considered adequate for the 
pro tection of human health and th 
environment. Moni to ring n rwo rl s 
in Ireland were developed originally 
fro m a need to assess the impa t f 
smoke and sulphur dioxid ( 2) 

emissions on air qual ity and to 
implement a number of EU 
Directives in trodu ed du ring the 
1980s on these and other uir 
pollutants. T he air quali ty limit 
values prescrib d by the Dire t ives fi r 
smoke and 0 2, lead and nitrogen 
dioxide (N 0 2) remain the only 
national air quality standards in 
Ireland. Since their adoption, the 
established moni toring netwo rl s have 

been applied to support these 
standards and to develop air pollu tion 
con trol policies and legislation under 

the Air Pollution Act, 1987. 

During the 1990s, a national ozone 
moni toring network was es tablished 
pursuant to the ozone Directi ve 
(CEC, 1992) and some authorities 
began to measure carbon monoxide, 
PM 10 (small parti cles of less than I 0 
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AIR QUALITY 

Box 8.1 The Framework Directive on Air Quality Assessment and Management 

Council Directive 96/62/EC (CEC, 1996) on ambient air quality assessment and management provides the framework for future 
legislation on air quality in Europe. The Directive embodies a substantially new approach to air quality monitoring, 
assessment and management with the following objectives: 
• to define and establish objectives for ambient air quality in the European Community that will avoid, prevent and reduce 

harmful effects on human health and the environment; 
• to assess ambient air quality in Member States on the basis of common methods and criteria; 
• to obtain adequate information on ambient air quality and ensure that it is made available to the public by means of, inter 

alia, alert thresholds; 
• to maintain ambient air quality where it is good and improve it in other cases. 

The Directive lists sulphur dioxide, nitrogen oxides, particulate matter and lead as the priority pollutants to be covered first by 
the new approach. This will be followed by similar action on ozone, benzene, carbon monoxide, poly-aromatic hydrocarbons 
and some heavy metals. Each country will be divided into zones and the monitoring, assessment, management and reporting 
of air quality will be undertaken in relation to these zones and to limit values, assessment thresholds and margins of tolerance 
to be set for the listed pollytants. For some of the pollutants alert thresholds will also apply above which immediate action 
must be taken to inform the public of pollution incidences, thereby allowing persons at risk to take avoidance measures. 

For each individual pollutant, the limit values will have to be met everywhere by a specified attainment date. The margin of 
tolerance, which decreases in equal annual increments to zero at the attainment date, will apply in the worst affected areas 
where concentrations are considerably in excess of the limit value. In such areas specific action plans will be needed to bring 
the concentrations below the limit value by the attainment date. Details of these action plans and their effects are part of the 
reporting obligations. Action plans are not required in the case of pollutants whose concentrations exceed the limit value by 
no more than the permitted margin of tolerance at any time. For this situation, it is assumed that the benefits accruing from 
existing general air pollution control measures in the period up to the attainment date will be sufficient to reduce the 
concentrations below the limit value by that date. 

The extent of monitoring and assessment in any zone will be determined mainly by population size and the existing air quality 
status. Measurement is mandatory wherever concentrations are above the lower assessment threshold and the greatest 
monitoring effort applies if concentrations are above the upper assessment threshold, i.e., where they approach or exceed the 
limit value. Where concentrations are between the two thresholds, less intensive measurement combined with other 
assessment methods, such as air quality modelling, will suffice. Dispersion modelling, objective estimation and indicative 
measurement alone are sufficient for general assessment in zones with concentrations below the lower assessment threshold. 
However, the population size may still warrant that continuous measurement be undertaken for zones in this category in t he 
case of pollutants for which alert thresholds have been set. 

microns in diameter) and benzene in 
their local areas. While there are no 
national monitoring networks yet in 
operation fo r these compounds, 
monitoring will be required under 
the re encly adopted EU Framework 
D irectiv on air quality assessment 
and management (Box 8.1). · 

AIR QUALITY STANDARDS 

Air qual ity i asse ed in relation to 
national and EU standards for a 
variety of pollutants. Ai r quality 
tandards for smoke and S0 2, N02 

and I ad are set out in Table 8.1 
(Do£ 1987). moke is one measure 
of particulates concentration in air 
determined from cl1e stain produced 
by pa ing the sampled air through an 
appropriat fil ter. T h lri h standard 
orr spond e..xaccly to the limit values 
t b EU Dir tiv for the e 

pollutants (CEC, 1980, 1982 and 
1985). Guide values of 100 to 150 
µg/m3 for the maximum daily mean 
of bocl1 S02 and suspended 
particulates and 40 to 60 µg/m3 for 
the annual mean are also given in the 
Directive on smoke and S02. · Jn the 
case of N02, guide values of 135 
µg/m3 and 50 µg/m3 are specified in 
respect of cl1e median and 98-
percentile, respectively. 

The EU Directive 92/72/EEC on air 
pollution by ozone (CEC, 1992) 
established a harmonised procedure 
for monitoring, exchanging 
information, and informing and 
warning the public about air 
pollution by ozone. Unlike the other 
Directives on air pollutants, it sets no 
ai r quality limit values. Instead, it 
define thresholds for ozone in air 
above which there may be effects on 

I·: rn·i rn 11111 en r 

human health and vegetation, in 
addition to thresholds for informing 
and warning the public in the event 
of ozone pollution episodes. The 
thresholds (Table 8.2) are broadly 
consistent with guide values 
promulgated by the World Health 
Organisation and are an appropriate 
reference for the assessment of ozone 
concentrations. 

MONITORING NETWORKS 

Table 8.3 summarises the extent of 
air quality monitoring in Ireland in 
terms of pollutants, networks and 
stations. The bulk of the air quality 
monitoring remains concentrated on 
smoke and S02 in urban areas where 
relatively simple and inexpensive 
measurement techniques are 
employed. These air pollutants arise 
predominancly from fossil fuel 



Pollutant Air Quality Standard Basis of Application 
(µg/m3) 

Smoke 80 Annual median of daily mean values 
130 Winter median of daily mean values 
250 98-percentile of daily mean values 
250 No more than three consecutive days 

S02 80 if smoke > 40 Annual median of daily mean values 
120 if smoke= or< 40 
130 if smoke > 60 Winter median of daily mean values 
180 if smoke= or< 60 
250 if smoke > 150 98-percentile of daily mean values 
350 if smoke = or < 150 
250 if smoke > 150 No more than three consecutive days 
350 if smoke = or < 150 

N02 200 98-percentile of hourly mean values 

Lead 2 Annual mean 

Purpose 

Protection of Human Health 
Protection of Vegetation 

Population Information 
Population Warning 

Parameter 

8-hour mean* 
1-hour mean 
24-hour mean 
1-hour mean 
1-hour mean 

Threshold (µg/m3) 

110 
200 
65 
180 
360 

•the 8-hour mean is calculated four times per day from the eight hourly values in the four 
periods 01.00 through 08.00, 09.00 through 16.00, 17.00 through 24.00 and 13.00 through 20.00 

Pollutant Networks Local Authority Sites Other Sites 

Smoke 
PM10 
S02 

NOx 
Lead 
Ozone 
co 
Benzene 

20 
1 

20 

3 

1 
2 
2 
2 

Automated 

2 

1 
2 

combustion and there has been some 

urban pollution associated with both 

smoke and S02 in the past in 

Ireland. The first monitoring 

networks were established over 30 

years ago. Measurements are 

currently carried out at approximately 

65 sites by a total of 17 Local 

Authorities. One-third of the sites is 

in the Dublin area and approximately 

two-thirds of all sites are designated 

for the implementation of Directive 

80/779/EEC on 502 and suspended 

Sampler 

65 
5 

65 

12 

6 

12 

Automated Sampler 

26 

2 26 

6 

particulates. The Electricity Supply 

Board and some large industries 

operate local S02 and smoke 
monitoring networks related to the 

emissions from their own plants . All 

sites employ the well-proven 
automatic eight-day active samplers 

incorporating air filtration and 
acidimetric bubblers. Daily average 

concentrations of black smoke 

particulates are based on the 
reflectance of the filter smoke stain, 

and S02 is determined from the total · 
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a idity produ d by pa ina the 
air sampl thr uah h dr o~n 

peroxid so luti n. 

The monitoring of air p 

other than smok and 

very limited in lr land. ntinu u 

monitoring of nitrogen oxide has 

been undertaken at Rathmine and 

College Street in Dublin by the EPA 

and Dublin orporation, resp tiv ly, 

for many years and serves to 

implement Directive 85/203/EE on 

N02 (CE , 1985). Cork 

Corporation commenced NOx 
monitoring at a site in ork icy in 

1997. arbon monoxide is 
monitored at one station in Dublin, 

and one station in ork icy. Pa siv · 
sampling methods have r cencly b en 

applied co undertak measur mcnt 

campaigns for N02 and benzene. 

These involve the adsorption of the 

pollutant onto a chemical agent in a 

tube by diffusion over a period of 

wee! s followed by subsequent 
analys is in the laboratory. T he 

method gives the average 
concentration for the period of tub 

exposure. 

STATE OF AIR QUALITY 

Smoke and PM10 

The main concern in relation to 

particulates is their potential effect on 

human health, notably the 

functioning of the respiratory ystem. 

The success of smoke control 

legislation (DoE, 1990), introduced 
· in the Greater Dublin area on 1 
September 1990, in dealing with the 

problem of winter smog in Dublin 

was highlighted in the previous State 

of the Environment report. 

Summaiy smoke statistics for the 

Dublin Corporation network during 

the period 1985/86 co 1998/99, 
presented in Figure 8.1, show how 

smoke levels have stabilised at very 

acceptable values. The reduction in 

smoke concentrations since 1990 has 

been quite dramatic, obviously 

' 
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- Annual Median Winter Median - 98%ile 

Annual Median Limit - Winter Median Limit 98%ile Limit 
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so 

O 85/86 86/87 87/88 88/89 89/90 90/91 91 /92 92/93 93/94 94/95 95/96 96/97 97/98 98/99 
Year 

- Annua l Median 
- Annua l Limit 

250 

200 

150 

100 

Winter Median 

- Winter Limit 

Year 

- 98%ile 
98%i le Lim it 

Stations 1990/911991/92 1992/93 1993/94 1994/95 1995/96 1996/97 1997 /98 1998/99 

Dundalk 2 ** 152 230 156 172 112 96 84 33 

Drogheda 135 118 ** 120 92 94 101 94 34 

Bray ** ** ** 93 86 82 50 27 22 

Arklow ** ** ** 162 130 99 79 88 47 

Waterford 2 ** 100 100 100 71 91 64 64 58 

Wexford 157 144 171 139 106 137 141 169 ** 

Dungarvan 12 26 31 21 21 20 21 20 21 

Limerick 3 81 126 124 112 101 107 99 104 47 

Galway 2 60 64 45 65 47 33 38 58 40 

Ennis 45 12 24 20 44 24 21 26 20 

Environment 

underlining the effectiveness of the 
smoke-control regulations. The 98-
percentile values for the 15 stations in 
the network are typically in the .range 
60 to 75 µg/m3 and the winter 
medians are usually less than 20 

µg/m3 which are very much in 
compliance with the standards. 

Smoke control regulations came into 
force for Cork Ciry in February 1995 
(DoE, 1994) and they were extended 
to a number of other urban centres in 
1998 (DELG, 1998). Smoke levels 
had approached the limits in some of 
these centres on occasion under 
unfavourable meteorological 
conditions, and the regulations have 
again brought about substantial 
reductions in smoke concentrations 
in the areas concerned. This is shown 
by Figure 8.2 which gives the trend 
in the levels in Cork Ciry during the 
period 1985/86 to 1998/99 and by 
Table 8.4 which lists the 98-
percentile values recorded for smoke 
in various other urban centres. 

In recent years the emphasis with 
regard to particulate pollution has 
focused on PM 10, very small 
particles, which can penetrate deep 
into the respiratory tract, and 
therefore those that have the greatest 
potential for health effects. Road 
traffic, particularly diesel-engined 
vehicles, is the primary source of 
PM10. Therefore, while Irish smoke 

control regulations have been 
instrumental in eradicating urban 
smog associated with coal burning, 
their effect on PM 10 levels will have 
been relatively small. 

Table 8.5 summarises the levels of 
PM10 measured at four monitoring 
stations in Dublin in 1996, 1997 and 
1998 (Dublin Corporation, 1999). 
The results indicate chat PM10 levels 
are very high along streets with large 
volumes of traffic and that substantial 
concentrations exist even in urban 
background areas. However, the 
College Street station is positioned on 
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Station Name 
Station Type 

College Street 
City Centre 

Mean (µg/m3) 
Median (µg/m3) 
98%ile (µg/m3) 
Maximum (µg/m3) 
Total daily values 
Values > 50 µg/m3 

1996 
44 
38 
110 
163 
275 
86 

Kerbside 

1997 
43 
40 
102 
151 
250 
73 

a traffic island at an extremely busy 
cicy-centre road junction and the 
result is not representative of the 
typical exposure of the public co 
PM 10. The high values for 
Merchants Quay, however, are 
representative of an area where many 
people live and work and they are 
due mainly co large numbers of heavy 
goods vehicles travelling from Dublin 
Pore. Ac this station, the number of 
days with average PM10 greater than 
50 µg/m3 is up co twice the number 
which will be allowed under new EU 
standards (Box 8.2) and the annual 
mean is around the EU Stage 1 limit 
of 40 µg/m3 co be achieved by 2005. 

Sulphur Dioxide 

Sulphur dioxide has effects on human 
health in chat when inhaled it can 
constrict the bronchi and reduce the 
protective mechanism of che 
respirarory trace; it is also a major 
contributor co the acid rain 
phenomenon. The trends in 
concentrations over the past 15 years 
in Dublin and Cork (Figure 8.3 and 
Figure 8.4) indicate chat ambient 
levels of S02 are not now a matter of 
concern. This situation is the result 
of several factors. These include 
increased consumption of natural gas 
in place of oil, coal and other solid 
fuel in several sectors, decreases in the 
sulphur content of oil and emission 
concrols introduced by the IPC 
licensing system. The potential 
impact from electricity power stations 
has been reduced by the use of low 

1998 
49 
43 
127 
173 
300 
116 
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Merchants Quay Rath mines Phoenix Park 
City Centre Suburban Background 
Roadside Roadside 

1996 1997 1998 1996 1997 1998 1996 1997 1998 
40 41 38 23 21 19 16 17 14 
34 37 31 18 18 16 12 15 12 
101 92 99 65 55 62 51 50 47 
149 149 143 90 79 83 96 99 97 
100 281 309 277 277 267 244 287 302 
20 74 66 19 9 12 6 6 5 

Box 8.2 New EU Limit Values for 502, N02 and NOx, Particulate Matter and Lead 

Council Directive 1999/30/EC (CEC, 1999), the first in a series of 'daughter' Directives to the 
Framework Directive on air quality assessment and management, specifies new and 
revised EU limits for sulphur dioxide, nitrogen dioxide and nitrogen oxides, particulate 
matter and lead. The primary class of particulate matter for which limit values are 
proposed is PM10 but measurement and reporting of PM2.s is also required. It is generally 
accepted that measurements of these particle fractions are better indicators of the effects 
of suspended particulate matter in air on human health than those provided by the black 
smoke or total suspended p&rticulates methods. The limit values are set out below. 

Limit Value Averaging Limit Basis of Limit Value 
Pollutant Objective Period Value Application Attainment 

µg/m3 of the Limit Value Date 

S02 

S02 

N02 

N02 

NO+ N02 

PM 10-Stage 1 

PM 10-Stage 1 

PM 10-Stage 2 

PM 10-Stage 2 

Lead 

Protection of 
human health 

Protection of 
human health 

Protection of vegetation 

Protection of vegetation 

Protection of 
human health 

Protection of human health 

Protection of vegetation 

Protection of human health 

Protection of human health 

Protection of 
human health 

Protection of human health 

Protection of human health 

Directive 1999/30/EC also specifies 

1-hour 

24-hours 

Calendar year 

1 Oct-31 Mar 

1-hour 

Calendar year 

Calendar year 

24-hours 

Calendar year 

24-hours 

Calendar year 

Calendar year 

350 Not to be exceeded 1/1/2005 
more than 24 times 
in a calendar year 

125 Not to be exceeded 1/1/2005 
more than 3 times 
in a calendar year 

20 Annual mean 19/6/2001 

20 Winter mean 19/6/2001 

200 Not to be exceeded 1/1/2010 
more than 18 times 
in a calendar year 

40 Annual Mean 1/1/2010 

30 Annual Mean 19/6/2001 

50 Not to be exceeded 1/1/2005 
more than 35 times 
in a calendar year 

40 Annual Mean 1/1/2005 

50 Not to be exceeded 1/1/2010 
more than 7 times 
in a calendar year 

20 Annual Mean 1/1/2010 

0.5 Annual Mean 1/1/2005 

• alert thresholds for S02 and N02 to be applied as the basis for informing the 
public in the event of pollution episodes; 

• temporary margins of tolerance which will apply in the case of some of the 
prescribed limits; 

• the upper and lower assessment thresholds in respect of the four pollutants 
concerned as required for the implementation of the Framework Directive ; 

• criteria for determining the minimum number of fixed measurement stations for 

each pollutant; 
• data quality objectives; 
• the reference methods of measurement. 

Environ men r 
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Winter Median 

Annual Med Limit• - Winter Med Limit 
- 98%ile 

98%ile Limit 

350 

300 
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M 

.€ 200 
C) 
:i. 

150 

100 

50 

O 85/86 86/87 87/88 88/89 89/90 90/91 91/92 92/93 93/94 94/95 95/96 96/97 97/98 98/99 
Year 

- Annual Median Winter Median - 98%ile 

Annual Median Limit - Winter Median Limit 98%ile Limit 

350 

300 

250 

1200 
en 
:::1. 

150 

100 

su lphur oal at the large Moneypoint 
plant and a swic h from heavy fuel oil 
t natural ga at some ocher planes. 
le is worth noting also chat because 
eh urr nt tandards for 0 2 cake 
into ac ount the corre ponding level 
of smoke (Tabl 8.1) reduced smoke 
on encracions allow a less stringent 

_ candard co operate. 

New EU limit for 0 2 after 2005 
will allow no more chan three daily 
mean alue greater than 125 µg/m3 
per annum (Box 8.2) , hich i 

n id rabl more cring nt .chan che 
urrenc standard . erchele , 0 2 

concentrations at virtually all existing 
monitoring stations in Ireland would 
already comply with chis limit. 

Nitrogen Dioxide 

Nitrogen oxides are harmful to che 
respiratory system; chey contribute ro 
che formation of acid rain and are 
involved in che formation of ground 
level ozone. Summary N02 results 
for che period 1988 chrough 1998 for 
che rwo Dublin sites are presented in 
Figure 8.5 and Figure 8.6 in relation 
to che limit and guide values of che 

0 2 Directive. The data for College 

Envirorinienr 

Street indicate high levels of N02 in 
a city-centre area subject to heavy 
traffic. However, as previously 
mentioned in relation to PM10 levels 
at chis location, the results are not 
representative of typical population 
exposure to N02. The levels of N02 
recorded at the Rachi.nines site are 
consiscencly lower than at College 
Street, reflecting lower NOx 
emissions locally due to lower traffic 
density at this location. The 
significant reduction in N02 
concentrations after 1994 is not fully 
understood but it probably reflects 
the relocation of che sampling intake 
to a somewhat higher position than 
previously used. The first year's data 
from the Cork City station give 
median and 98-percencile N02 values 
of 19 µg/m3 and 96 µg/m3, 
respectively which are intermediate 
berween the corresponding values at 
the rwo Dublin stations. 

Directive 1999/30/EC (CEC, 1999) 
sees an annual average limit of 40 
µg/m3, to be achieved by 2010, and 
no more than 18 hourly mean values 
should exceed 200 µg/m3 (Box 8.2). 
As in the case of S02, these limits are 
considerably more stringent than 
current standards and che indications 
from various N02 measurement 
campaigns by diffusion cube 
(McGeccigan, 2000) are chat annual 
N02 levels are currently close to or 
slighcly above 40 µg/m3 in many 
areas affected by heavy traffic. 
Moreover, while the annual mean at 
the Cork City continuous monitoring 
station was well below 40 µg/m3 in 
1998, there were nevertheless 18 
hourly mean values over 200 µg/m 3, 
the maximum number allowed by the 
new limits. Therefore, as for PMio, 
the achievement cif the new EU limits 
for N02 chroughout urban areas in 
cl1e future could present a difficult 
challenge. 

A large proportion of total NOx 
emissions emanate from electricity 
power stations (Chapter 4) but these 



emissions are efficiently dispersed on 
release from call stacks. 

Consequently, the emissions from 
these point sources have less impact 
on ambient concentrations of N02 
than those arising from high-density 
diffuse sources at ground level, such 
as road traffic in urban areas. While 
the potential impact of 502 from 
power stations was reduced simply by 
changes in the fuels used, it has been 
necessary co retrofit NOx-control 
technology at most of the larger 
power planes in order to achieve a 
similar level of control on 
NOx emissions. 

Lead 

The presence of lead in air is a 
potential health hazard, particularly 
for growing children, in whom a high 
body burden of lead has been linked 
co retarded mental development. 
Petrol combustion is the primary 
source of lead emissions in Ireland 
and major reductions in emissions 
have occurred since the mid-1980s 
through progressive reduction in the 
lead content of leaded petrol and a 
very significant increase in the use of 
unleaded petrol. In this way the use 
of leaded petrol has been gradually 
phased out. The decrease in ambient 
lead levels resulting from these 
developments is readily apparent 
from the trend in annual mean 
concentrations of airborne lead at 
typical city centre and suburban 
roadside stations in Dublin over the 
period 1988 through 1998, as shown 
on Figure 8.7. Annual mean 
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Median . 98%ile Median Guide 98%ile Guide 98%ile Limit 
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50 

0 
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concentrations for most sites are 
currently less than 0.2 µg/m 3, which 
is one-tenth of the current limit 

Environment 

Year 

value. This means that the levels are 
also already well within the new lead 
limit of 0.5 µg/m3 prescribed by 
Directive 1999/30/EC. 

Ozone 

Higher concentrations of ozone in 
the troposphere have adverse 
implications for human health, and 
for crops and other vegetation. 
Ozone concentrations are currently 
monitored at six stations in Ireland 
for the purpose of implementing 
Directive 92/72/EC. Table 8.6 
summarises the results for the years 
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Fig. 8.7 Lead Concentrations in Dublin ~988-1998 

1-hour Mean 8-hour Mean Daily Mean 
µgfm3 µg!m3 µgfm3 

Med 98%ile Max Med 98%ile Max Mean Max 

1995 48-72 100-125 160-233 47-71 94-120 145-190 46-71 106-159 

1996 47-72 86-106 124-168 47-73 80-103 117-155 45-70 93-131 

1997 40-66 82-106 114-173 39-66 79-104 110-162 39-66 82-133 

1998 48-78 76-102 112-170 48-78 73-100 97-156 46-79 85-129 

Population Protection of Protection of 
Information Human Health Vegetation 

1-hour 8-hour 1-hour 24-hour 
780 µgfm3 110 µg/m3 200 µgfm3 65 µgfm3 

Hours Days* 8-hours Days* Hours Days* Days 

1995 27 13 218 35 11 6 250 

1996 0 0 57 14 0 0 251 

1997 0 0 47 10 0 0 198 

1998 0 0 17 10 0 0 301 

• Number of days on which the relevant threshold (I-hour or 8-hour) was exceeded 

ince the monitoring network became 
fully operational. The levels recorded 
are normally very low and Ireland, 
quit unlike many European 
ountrie doe not have an 
nvironmental problem with 

tropo pheric ozone. The low 
incidence of exceedance of the EU 
thre hold given in Table 8.2 for one
hour and eight-hour averaging 
p riod as et out in Table 8.7 also 
refl t eh low ozone I vel . 
fac dance of the 65 µg/m 
thr h ld for 24-hour valu · are 

common but this is not surprising as 
this threshold is close co mean ozone 
concentrations in northern mid
latitudes. The 180 µg/1113 threshold 
for informing the public is usually 
not reached under normal summer 
conditions and with maximum one
hour concentrations typically around 
150 µg/ 1113 there are relatively few 
exceedances of the eight-hour 
threshold of 110 µg/m3 above which 
there may be effects on human 
health. This contrasts sharply with 
the ituacion in many European 

En\'i ron men t 

countries. For example, in summer 
1998, hourly ozone levels reached 
400 µg/m3 on some occasions in 
France, Greece and Italy and eight
hour mean values over 250 µg/m3 
were common (de Leeuw and Camu, 
1998). The 110 µg/m3 threshold was 
exceeded on as many as 50 days in 
many' central and southern European 

countries. 

Box 8.3 Summer 1995 Ozone 
Episodes 

The hot summer of 1995 resulted 

in the highest ozone 

concentrations on record in 

Ireland. This period also 

provided an excellent example of 

the conditions that give rise to 

enhanced ozone formation in 

this country (McGettigan, 1996). 

The increased levels were 

associated with stable 

anticyclonic conditions and well

established resultant easterly or 

south-easterly airflow over 

Ireland. These airflows would 

have transported ozone, VOC 

and NOx into Ireland from 

southern UK and continenta l 

Europe and resulted in further 

ozone generation when there 

was sufficient photochemical 

activity, indicated by 

temperatures over 25 degrees 

Centigrade which occurred on 

many occasions. While there 

were a significant number of 

occurrences of eight-hour mean 

ozone above 11 O µg/m3 in 1995 

(Table 8.7), the degree of 

exceedance of this level w as not 

large with an average 

concentration of 133 µg/m3 over 

all 218 eight-hour exceedances 

recorded in the network. 

Ozone has a considerable potential 
for adverse impacts on forests, crops 
and other vegetation through the 
cumulative effect of successive 
episodes of elevated concentrations. 

-



The critical levels concept is now 
being widely applied in an attempt to 
protect fo rests and crops fro m such 
exposure. Research has shown that 
there is a good correlation between 
the yield loss of crops and the dose 
accumulated from ozone 
concentrations above 40 ppb (Fuhrer 
and Acherman, 1994). T he critical 
level is therefore defined as the 
cumulative exposure above 40 ppb 
(80 µg/m 3), generally referred to as 
AOT 40, above which adverse effects 
could be expected. AOT 40 is 
calculated as the sum of the 
differences between hourly ozone 
concentration and 40 ppb for each 
hour when the concentration exceeds 
40 ppb during a relevant growing 
season. The critical level for crops is 
sec at 3,000 ppb hours with respect to 
daylight hours in the May through 
July growing season. The AOT 40 for 
fores ts is 10,000 ppb hours fo r 
daylight hours in the period April 
through September (Werner and 

a) 1995: May - July 

Spranger, 1996; Karenlampi and 
Skarby, 1996). 

The critical levels concept has been 
developed within the workplan of che 
UNECE Convemion on Long Range 
Transboundary Air Pollution and 
now also forms scientific support for 
the European Union's strategy to 
control tropospheric ozone. In this 
regard, specific targets for AOT 40 are 
among the major environmental 
objectives, which underpin the 
Gochenburg Protocol and the 
national emissions ceilings Directive 
(Chapter 4). The draft revised ozone 
Directive, the third Daughter 
Directive to the Framework Directive 
on Air Q uality Assessment and 
Management, also includes target and 
long-term objective AOT 4G values for 
the protection of vegetation. Figure 
8.8 shows AOT40 maps for crops for 
1997, a typical year for ozone in 
Ireland, and for 1995 when the 
highest concentrations on record 

b) 1997: May - July 

Fig. 8.8 Ozone: AOT 40 for Crops: a) 1995: May 
~,,~ , ·• ... r~"..:,ut.,,°'I,.;, 
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o urr d. Th orr p ndin r ult 
for for sts i giv n on Fi ur 
When th e are ov rlain with l:md 
cover map , eh y indi at chat 
approximately 15 p r nt f total 
crop area exceed eh zone crici al 
level for rop in a typi al year Iii e 
1997 bu c this could ri e to 3 5 per 
cent in a hot summer like chat of 
1995. However, no exceedanc of 
the critical level for forests i 
indicated even for che ozone levels 
that occurred in 1995. 

Carbon Monoxide and Benzene 

Carbon monoxide and benzene are 
substances char are of signifi n e in 
relation to human health. The 
emissions from petrol combustion are 
the overwhelming source of carbon 
monoxide, while about 80 per ent of 
benzene in ambient air is due to the 
combustion and evaporation of 
petrol. The measurement of both 
compounds is relatively new in the 

Yuly (pJ>l:i ho.urs) • ·.' ·, . 
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a) 1995: Apri I - Sept b) 1997: April - Sept 
Fig. 8.9 Ozone: AOT for Forests: a) 1995: April - Sept and b) 1997: April - Sept (ppb hours) .•. 

context of air quality monitoring in 
Ireland and only very limited 
information is available. Limit values 
of 10 mg/m3 as an eight-hour rolling 
average and 5 µg/m3 a an annual 
average have been proposed for CO 
and benzene, respectively, by the 
European Commis ion in the second 
daughter directive to the Framework 
Dir ctive on Air Quality Ass~ssment 
and Management. T he eight-hour 
average O for city-centre areas 
bas d on measurement in Dublin and 

ork is less than 2 mg/m , which 
would be well within the proposed 

limit. However mean benzene 
level in Dublin during 1996, based 
on pa ive ampling campaigns were 
up to 15 µg/m3 at some road ide 
canon ubject to heavy traffic 

(H nder on et al., 1997). Much 
mor monitoring data especially 
re ult ba d on continuou 
mea ur m nt, are r quired to 

cabli h more completely die 

urban air quality status in respect 
of benzene. 

ACID DEPOSITION 

Many parts of Europe continue to 
suffer from the acidification of soils 
and surface waters, the eutrophication 
of terrestrial ecosystems and the 
deterioration of materials and cultural 

E1n·i ron mcn t 

monuments caused by the deposi tion 
of sulphate, nitrate and other 
compounds. Quantitative 
information on the deposition of 
these compounds is therefore 
necessary for the assessment of the 
impact of important em.ission 
sources. Furthermore; detailed spatial 
description of deposition patterns is a 
key requirement in the application of 



Station Operating Monitoring 

Name Body Period 
Brackloon FERG 1991-1998 
Cloosh FERG 1991-1998 
Roundwood FERG 1991-1998 
Ballyhooly FERG 1989-1996 
Valentia MET 1991-1998 
Turlough Hill ESB 1991 -1998 
The Burren ESB 1991-1998 
Capard Ridge ESB 1991 -1998 
Lough Navar FSNI 1990-1994 
Askeaton EPA 1996-1998 

FERG: Forest Ecosystem Research Group 
ESB: Electricity Supply Board 

Total Ion Concentrations (µeq/1) 

S04 N03 NH4 Ca Mg 
49.9 8.1 15.3 18.3 56.4 
44.3 6.6 10.7 15.7 47.6 
40.3 20.1 27.7 11 .3 19.2 
37.6 11.5 28.9 14.0 25.4 
60.5 6.3 11 .9 23.3 94.3 
31.4 18.2 25.0 14.6 20.8 
55.7 11 .4 20.9 21.0 66.6 
29.9 13.4 33.8 10.1 18.9 
35.5 11.4 13.9 27. 1 44.7 

9.0 20.5 

MET: Met Eireann 
FSNI: Forest Service of Northern Ireland 

Capord Ridge 
Q Roundwood Q 

Turlough Hlr 

K 
8.0 
5.8 
3.5 
5.3 

10.6 
9.5 
2.6 
1.5 
3.6 

Fig. 8.10 Deposition Monitoring Sites · '· ·, 
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Non-Marine Concentrations (µeq/1) 

S04 Ca Mg K 
14.9 3.6 0.0 1.1 
16.1 4.7 0.0 0.8 
28.5 5.9 0.0 1.6 
18.6 7.3 0.0 1.9 
11 .1 2.6 0.1 0.8 
23.1 5.9 0.0 0.0 
20.3 7.9 0.2 0.0 
20.0 6.3 0.3 0.1 
16.7 20.2 2. 1 0.3 
23.5 

the critical loads approach to 
emissions control where actua l 
deposition loads are compared with 
threshold values above which there 
may be adverse effect . 

For many years, Ireland has operated 
two deposition-measuring stations in 
the European Monitoring and 
Evaluation Programme (EMEP) 
network, which monitors the long
range transport of air pollutants in 
Europe. Deposition has also been 
measured at many other locations by 
various bodies and researchers 
(Figure 8.10). A summary of the 
annual average ion concentrations in 
rainfall recorded at the various sites 
in the period 1990 through 1998 is 
given in Table 8.8 . The resultant 
deposition patterns of the most 
important components in rainfall are 
presented in Figure 8.11. Potential 
acidity (Figure 8.lld) takes account 
of both acidifying and neutralising 
agents and is included here as the 
best measure of the total acid load 
due to all inputs. 

Annual non-marine sulphate 
deposition (i.e., deposition of 
sulphate originating from 
anthropogenic sources) varies from 
about 0.3 g S04-S/m2 generally to 
about 0.7 g S04-S/m2 in some areas. 
The highest annual deposition occurs 
where rainfall is very high e.g., parts 
of the West, or where long-range 
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a) Non-marine sulphate (g S04-S/m2) b) Nitrate (g N03-N/m2) 

c) Ammonium (g NH4-Nlm_2) d) Potential Acidity (mole/ha) 

Fig. 8.11 Typical Deposition Patterns: a) Non-Marine Sulphate, b) Nitrate, c) Ammonium and d) Potential Acidity ~ · 

Environment 



uansport from Europe gives sulphate 
concentrations in rai~fall chat are 
higher chan che average, such as in 
the Wicklow mountains. Nitrate 
deposition has che highest values of 
up to 0.5 g N03-N/m2 also 
occurring in che E.asc. The low values 
in the West are close to background 
levels while che higher values in che 
Ease also indicate some influence 
from long-range pollutant transport 
from Europe. The ammonium 
deposition map shows a different 
pattern co chat of sulphate and 
nitrate, reflecting che dominance of 
local ammonia sources and negligible 
import of ammonium. The annual 
deposition of ammonium ranges 
from about 0.3 g NH4-N/m2 in the 

(a) Origin of Deposition 
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(b) Destination of Emissions 
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West co about 0.4 g NH4- /m- ov r 
much of che ouch and Ease. 
Overall, che representation of 
deposition given by Figure 8.11 ha 
not changed over che pa c 20 year . 

TRANSBOUNDARY AIR 
POLLUTION 

Figure 8.12 shows the principal 
geographical areas of origin of che 
sulphur and nic.rogen deposited in 
Ireland in 1997 and the main areas 
subject co deposition from pollutants 
emitted in Ireland due co 
transboundary transport (Tarra.son 
and Schaug, 1999). These results 
have been obtained using complex 
EMEP transport and dispersion 
models, which provide the general 
relationships between sources and 
receptors of air pollutants in Europe. 
Approximately half of the sulphur 
deposition in Ireland is imported 
while only one-quarter of sulphur 
emitted in Ireland is deposited in che 
country. More chan 80 per cent of 
oxidised nitrogen deposition in 
Ireland is imported and less than 20 
per cent of Irish nitrogen oxide 
emissions are subsequently deposited 
in the country. In the case of 
ammonium, however, over 80 percent 
of total deposition is due co emissions 
in Ireland even though 
approximately half of all such 
emissions is exported. 

CONCLUSIONS 

Air pollution problems in Ireland 
associated wich coal burning have 
been virtually eliminated and road 
traffic has replaced stationary 
combustion sources as che greatest 
chreat to che qualiry of air. As a 
result of ever-increasing traffic, 
concern in urban areas has shifted to 
a number of pollutants for which this 
is the most important emission source . 
These include prioriry pollutants such 
as N02, PM10, CO and benzene, 
which have not yet been subject co 
monitoring in a national sense. 

Environ men c 
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The adoption f eh EU Fram w rk 
Dire cive on air qualiry a se m nt 
and managem nc chang 
fundamentally eh entire approa h co 
air qualiry monic ring and a m 'nt 

in Member care . Th 
implem ncacion of chi and che 
associated eries of daughter 
Directives, whi h pre cribe new and 
revised limit values for a wid range 
of air pollutants, requires a radi al 
restructuring and expansion of 
monitoring networks in Ireland. 
Greater emphasis will be placed on 
data dissemination and the need co 
keep che public fully informed n the 
si:ace of air qualiry. These i .sue hav 
been addre ed in the fir t nati nal 
air qualiry monitoring programm 
drawn up by the EPA (M ttigan et 

al., 2000). 

There is a general move, in the EU 
approaches, cowards intensive 
monitoring over short averaging 
period and the introduction of alert 
chresholds for some pollutants based 
on hourly concentration . In the asc 
of sulphur dioxide in particular, che 
eight-day bubbler method employed 
at existing stations will become 
redundant in this respect. Similarly, 
as the emphasis on particulates has 
shifted to the PM 10 and smaller size 
fractions, measurement of black 
smoke becomes largely obsolete. 
New or extended monitoring 
networks are being established for 
N02, PM 10, CO and benzene, the 
main traffic-related pollutants. The 
information on most of these is still 
quite limited but the indications are 
chat N02 and PM10 will present the 
greatest challenges in the context of 
meeting the new EU standards in 
urban areas in the future with 
associated implications for traffic 
management and transport policy. 
Ozone is not the threat to human 
health in Ireland chat it is in many 
European countries and is probably 
only significant in relation co possible 
effects on crops. 



AIR QUALITY 

The deposition of acidifying 
compounds is low and remains largely 
unchanged in Ireland over the past 20 
years. This is due to several factors 
including small indigenous emissions 
of oxidised sulphur and nitrogen, the 
export of a large proportion of these 
emissions and relatively small input 
from emissions origi"nating in other 
countries by virtue of Ireland's 
geographical position and prevailing 
weather systems. Given its 
relationship to other aspects of 
nitrogen input to terrestrial and 
aquatic ecosystems, it is the issue of 
local-scale ammonium deposition, 
which is probably the most important 
consideration relating to deposition 
now and in the near future. 
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INLAND WATER S 

The most recent overview of the state of the inland waters 
covers the period 1995-1997. This shows a continuation of a 
trend of increasing slight and moderate pol lution of the river 
system, which has been recorded since the late 1970s and is 
attributed mainly to eutrophication. In that period, 32 per 
cent of the 13,000 km of channel surveyed was assessed as 
slightly or moderately polluted compared to 28 per cent in 
1991-1994 and 22 per cent in 1987-1 990. In a shorter length of 
channel, first assessed in 1971 to determine mainly the impact 
of waste discharges, the proportion of slightly or moderately 
polluted channel increased from 10 to 47 per cent over the 24 
year period, while seriously pol lut ed channel reduced from 6 to 
2 per cent. Of the 120 lakes surveyed in 1995-1998, 19 per cent 
showed chlorophyll concentrations indicative of a lesser or 
greater intensity of eutroph ication; these enriched lakes 
represented approximately 35 per cent of the tota l lake area 
surveyed. A national groundwater survey, which commenced 
in 1995, has shown that there is no widespread pollution of 
individual aquifers but that local contamination is not 
uncommon. Of greatest concern is the detection of faecal 
coliforms in over one-th ird of the groundwater samples tested, 
emphasising the need for improved protection of these waters. 

Salmon and trout are stil l w idespread in Irish inland waters but 
have been adversely affected by drainage and eutrophication 

· over the last thirty yea rs. The charr has been lost from a 
number of lakes since t he beginning of the cent ury and 
appears to be particularly sensitive to eutrophication. Coarse 
fish, which are non-native, now thrive in many rivers and lakes 
and roach, in particular, continues to expand its range. 

The main issue to be addressed in the inland waters is 
eutrophication. This is part icularly necessary if the indigenous 
salmonid fish are to be preserved. Recent measures intended 
to control phosphorus inputs are welcome in th is regard but 
the risk presented by agricultural sources is likely to remain 
significant. In addition to counter-eutrophicat ion measures, 
salmonid fish will also benefit from remedial works carried out 
on drained rivers and proposed measures to ameliorate the 
impacts of any fut ure drainage operations. 

INTRODUCTION 

Relatively high rainfall and low 
population density ensure chat 
Ireland is among the European 
countries with the highest availability 

of fresh water. This water constitutes 
one of the key economic resources of 
the Scace, the primary importance of 

· which relates to the supply of 
drinking water and water for other 
domestic, industrial and agricultural 
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purpo e . In many areas of eh 
country, river and lakes are attra civ' 
feature of the land ape chat hel p to 
promote touri m and increa ingly 
provide outlets fo r recreational 
activities . More cradicionally, they 
provide excellent game and oar e 
fish angling opporcunicie and eh 
near ubiquitous occurren e of almon 
and trout population in Irish 
freshwater bodies is a iwacion that i 

. presently un paralleled in many oth r 
European countries. omprehcn iv ' 
reviews of Iri h river and lal e w ·r ' 
published re ently to mark the 
holding in D ublin of eh 1998 
meeting of the international society 
for freshwater research ( IL) ( iller, 
1998; Moriarty, 1998; Reynolds, 1998). 



INLAND WATERS 

\ -- Rivers Draining in Excess of 2000 km1 

Fi . 9.1 The Larger Rivers 

There are ome 400 separate drainage 
are.sin the island but most .of these 
ar mall oastal catchment . Only 
nine river y rem lying wholly or 
partly in the tate have drainage areas 
greater than 2,000 km2 (Fig. 9.1). 
These nine rivers system drain 
approximately 5 OOO km2 01 50 per 
enc of the land area of the State (a 

forth r l 800 km2 is located in the 
Northern Ireland part of the Erne 
catchment). The hannon i by far 
the larg c catchment, accounting for 

2 per enc of the total area drained 
by the nine larger river and nearly 17 
p r enc of the race's ar a. From the 
p lluti n ntrol point of view, it i 

the low flows in rivers that are of the 
greatest importance as they indicate 
the minimum dilution available for 
waste discharges. In general, the low 
flows in Irish rivers are less than 5 per 
cent and in some cases less than 1 per 
cent of the mean flows (McCumiskey, 
1991) and create problems for water 
quality management at some 
locations, particularly in the upper 
reaches of rivers. 

It is estimated that there are some 
6,000 lakes in Ireland with surface 
areas greater than 1 ha. The great 
majority of these have surface areas 
le than 50 ha. Lakes are mainly 
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situated in the midland, western· and 
norch-wescern parts of the country. 
With the exceptions of the reservoirs 
on the Liffey and Lee, the eastern and 
southern areas are practically devoid 
of sizeable bodies of standing water. 
There are 18 natural lakes with 
surface areas greater than 1,000 ha 
lying wholly in che State, of which 
seven are in the Shannon catchment 
or its sub-catchments (Table 9.1). 
One lake in chis size category, Lough 
Melvin, lies partly in Northern 
Ireland. In addition Blessington 
(1,200 ha) and Inniscarra (2,850 ha, 
including subsidiary waters) 
reservoirs, situated, respectively, on 
the Liffey and Lee rivers, exceed 
1,000 ha in area. Ireland has a 
relatively large number of lakes 
compared to most of the other EU 
Member States, apart from Sweden 
and Finiand. 

Ireland is well endowed with 
groundwacers and the total area of 
aquifers in che Scace is estimated to be 

of the order of 19,000 km2. The 
potential recharge to the aquifers 
from rainfall has been estimated by 
taking account of factors such as 
topography and the permeabili ty of 
the overburden. On this basis, a total 

groundwater flow of 3,370 Mm3/yr 
has been estimated. This is 
equivalent to 49 mm over the whole 
country with regional values ranging 
from 21 and 26 mm/yr, respectively, 
in the north-west and east to 65 and 
67 mm/yr, respectively, in the mid
west and west. 

This chapter presents an overview of 
the present quality status of the 
surface and groundwaters of the Seate 
as well as an assessment of fish stocks, 
the main biological resource likely to 

be affected by water quality. Dara 
relating to water quality are based 
mainly on che most recent national 
report prepared by che EPA (Lucey et 

al., 1999). The report provided 
information for the three-year period 
1995-1997 and this has been updated 
where possible. 



Lake Water Resources 
Region 

(orrib Western 
Derg Shannon 
Ree Shannon 
Mask Western 
Conn Western 
Allen Shannon 
Leane Southern 
Sheelin Shannon 
Carra Western 
Gill North Western 
Oughter North Western 
Arrow North Western 
Gowna Nortl:i Western 
Ennell Shannon 
Cullin Western 
Derravaragh Shannon 
Gara Shannon 
Currane Southern 
Lake not wholly in State: 
Melvin Drowes 

Water quality data in the Scace arise 
mainly from the monitoring 
undertaken by the EPA and the local 
authorities, supplemented by the 
work of the fishery agencies in 
specific fishery waters. Most of the 
monitoring to dace has been 
concentrated on the rivers, where 
over 13,000 km of channel is 
currently subject to regular chemical 
and/or biological sampling. Only a 
minor proportion of the estimated 
6,000 lakes over 1 ha have been 
surveyed for water quality status to 

date, although this includes all of the 
larger water bodies. A national 
monitoring programme for 
groundwacers commenced in 1995, 
previous investigations having been of 
a local nature. Currently, national 
monitoring programmes for inland 
waters are being revised by the EPA. 

RIVER AND STREAM WATER 
QUALITY 

Scope of Current Surveys 

The biological quality of the rivers 
and screams is currently assessed by 
the EPA at some 3,200 locations 
once every three years. These 
biological surveys have been in 
operation since 197 1 and the 
resulting data probably constitute the 

Surface Maximum Recorded 
Area ha Depth m 

16,900 50 
11,750 38 
10,500 38 
8,700 58 
5,000 40 
3,500 30 
2,000 67 
1,880 20 
1,620 9 
1,400 31 
1,300 10 
1,250 28 
1,240 12 
1,180 30 
1,140 3 
1,100 23 
1,100 16 
1,000 30 

2,300 NA 

largest and longest-term 
environmental quality database 
currently available in the State. The 
chemical sampling of the rivers is 
significantly less extensive, a total of 
some 2, 100 locations being covered 
to a greater or lesser extent at present. 
T his programme is operated directly 
by the local authorities or by the EPA 
on their behalf. 

The National River Quality 
Classification System 

The classification system is primarily 
biological and is based on a scheme 
of biotic indices, which codify the 
characteristic and well-documented 
changes induced in the flora and fauna 
of rivers and screams in the presence 
of pollution. The system has four 
quality classes as described below. 

Class A waters (Unpolluted) 
include pristine waters of tl1e 
highest ecological quality and also 
waters of a less high but acceptable 
standard, in which existing or 
potential beneficial uses are 
judged not to be at risk. These 
waters are suitable for game 
fisheries (salmon and trout), for 
abstraction for potable supply and 
for amenity and contact spore uses 
and they are, therefore, regarded 
as being in a 'satisfactory' condition. 
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lasses B and D r fl t in 

1 vel f polluti n and/ r 
impairment and th ar n equ ncly 
r gard d as un ati fu tory' t lesser r 
greater d gree . 

Class B ( lightly Pollu ted) and 
more notably Class C 
(Moderately Polluted) wat r ar 
mainly characteri ed by 
eutrophication, i.e., cl1e artifi ial 
over-enrichment of waters by 
nitrogen and phosphorus leading 
to excessive growth of rooted 
plants and/or filamentous algae. 
T he respiration of these plane 
may be sufficient to reduce 
dissolved oxygen oncencration 
to level cl1at put game-fish urvival, 
in particular, at risk e pe i:tl ly at 
night-time when the photosyncheti 
production of oxygen has ea ed. 
In some waters, the incense 
photosynthetic activity during the 
day may result in highly alkaline 
conditions due to the exce sive 
uptake of carbon dioxide. 

Class D (Seriously Polluted) 
stretches are characterised by the 
presence of high concentrations 
of biodegradable organic waste, 
tl1e main potential impacts of 
which are deoxygenation and the 
growth of unsightly bacterial and 
fungal slimes ('sewage fungus'). 
In extreme cases these may 
blanket the substratum with 
malodorous anaerobic sludge. 
Only the most tolerant (e.g., 
sludge worms) of invertebrates 
are to be found in such 
conditions and virtually all 
beneficial uses are lose. 
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National River Quality: Present 
Status 

The 13,100 km of channel currencly 
covered by the biological surveys 
include all of the main rivers and 
their tributaries and many smaller 
streams (a total of 1,072 
watercourses). The overall water 
quality situation in this baseline (Fig. 
9.2) indica~es chat, while the bulk (67 
per cent) of surveyed baseline channel 

10000 

2376 
18°/Q 1832 

14% 

122 
1% 

Class A Class B Class C Class o 
Biological Quality Classes 

Lucey et a/., 1999 

wa in a atisfactory (Class A) quality 
ondicion a considerable proportion 

wa in an unsati factory condition in 
the 1995-1997 urvey period: some 
18 per cent (2 76 km) was a essed 
a lighcly pollut d ( la s B) 14 per 

nc (1 2 km) as moderately polluted 

(Class C) and 1 per cent (122 km) 
showed the characteristic symptoms 
of serious pollution (Class D). 

River Quality: Regional Situation 

A regional analysis of river quality is 
presented in Fig. 9..3 and the ranking 
of the regions in terms of the 
proportion (per cent) of channel in 
Class A is shown below. 

1st North-Western 'b' 87 
(Donegal-Sligo) 

2nd Southern 86 
3rd Western 79 
4th Mid-Western 62 
5th North-Western 'a 60 

(Cavan-Monaghan) 
6th Shannon 59 
7th South-Eastern 53 
8th Eastern 45 

The North-Western 'b' Region 
(Donegal-Sligo) has che highest 
proportion of unpolluted river 
channel while the Eastern Region has 
the least. The more intense levels of 
pollution are relatively most 
widespread in the Eastern Region 
where some 27 per cent of surveyed 
channel is classed as moderately 
polluted (Class C) and 3 per cent as 
seriously polluted (Class D). 
Elsewhere, the incidence of serious 
pollution is relatively low, moscJy 
ranging from 0.5 to 1 per cent of 

E 
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surveyed channel, and it was nor 
recorded at all in the period in the 
Southern and the North-Western 'a' 
(Cavan-Monaghan) Regions. 
Moderate pollution is relatively 
widespread (22 per cent of channel) 
in both the Mid-Western and 
North-Western 'a (Cavan-Monaghan) 
Regions. Slight pollution (mainly 
seen as eutrophication) is most 
widespread in the South-Eastern 
Region where some 29 per cent of 
channel is affected and it is also 
relatively widespread in the Eastern 
(25 per cent), and Shannon (23 per 
cent) regions. These contrasting 
regional situations largely reflect 
differences in population distribution 
and levels of agricultural activity. 

Pollution Causes 

In the period under review most (44 
per cent) recorded instances of serious 
pollution were apparently due co 

sewage discharges, the remainder co 

agriculture or industry in roughly 
equal proportions (Fig. 9.4). In 
respect of the lesser levels (slight and 
moderate) of pollution, most instances 
can be attributed co agriculture and 
the bulk of the remainder to sewage. 
While the causes of che observed 
pollution have nor been specifically 
proven, it is quite clear in most cases 

--
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NW (a) Region (Cava n-Monagha n) 

~ 
j Class C 

27 % 

Eastern Region 

Class D 
3% 

25% 

South Eastern Region 

Class D 

17% 

Class 8 
29% 

1 % 

Class A 
60% 

Class A 
45% 

Class A 
53% 
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Suspected Pollution Causes 

what they are likely to have been. 
However, the term 'suspected' is used 
in referring to such causes in order to 
indicate the circumstantial nature of 
the attribution. 

Instances of Serious Pollution 

Table 9.2 lists the 65 locations 
assessed as seriously polluted in the 
1995-1997 period together with tl1e 

Banoge 11802 
Boyne 07804 
Bredagh 40802 
Bride (Lee) 19804 
Broad meadow 08802 
Broadmeadow 08802 
Camac 09(02 
Donagh 40D01 
Eyrecourt Stream 25E01 
Feale 23F01 
Glory 15G01 
Hind 26H01 
K1lcolgan 29K01 
Liffey 09L01 
Lough Naminoo Stream 34L04 
Lyreen 09L02 
Moate Stream 25M05 
Nore 15N01 
Proules 06P01 
Rhine 26R04 
Rock (Birr) 25R02 
Triogue 14T01 
Yellow (Knock) 34Y02 
Total due to Suspected Sewage 

likely or suspected causes of the 
pollution. Of these instances, 24 
were already on record (five since 
1971, five since che lace 1970s/ early 
1980s, 12 since the lace 1980s/early 
1990s and cwo since the previous 
(1991-1994) period) but there were 
40 'new' occurrences of serious 
pollution. A further 27 were at 
locations which previously had been 
mGderacely polluted, four were at 
formerly slightly polluted locations, 
four at previously unpolluted sites 
and a further five were at locations 
which had not been surveyed 
previously. Sewage discharges were 
the most frequently suspected cause 
of the instances of serious pollution 
in the period, including those not 
already on record from the previous 
period, with agriculture next 
in importance. 

With the exceptions of the Avoca, 
Boyne, Dalgan, Feale, Liffey and 
Nore rivers, most of the serious 

Channel 
Length km 

1.0 B~idge at E side of Gorey 
2.0 Kinnafad Bridge 
0.5 oville Bridge 

* Bridge at Crookstown (RhlS) 
3.0 'Bridge in Ratoath 
2.0 Milltown Bridge 
2.5 Bridge N of Brownsbarn 

pollution was recorded in smaller 
rivers and streams. The serious 
pollution of che Feale, Liffey and 
Nore rivers was confined respectively 
to short bankside stretches below 
Abbeyfeale, Scraffan and 
Thomastown but the Boyne (below 
Edenderry) and Dalgan (below 
Ballyhaunis) were much more 
extensively affected. The most 
outstanding case of serious pollution 
is undoubtedly that in che Avoca river 
which has been grossly polluted by 
toxic mining wastes since the 
mid 1800s. 

A partial recovery from serious 
pollution was recorded at 18 locations; 
these were assessed as moderately 
polluted in the 1995-1997 period. 
Most striking of these improvements 
were chose in the Camlin below 
Longford and the Blackwater (Kells) 
above Bailieboro. In one instance, 
the Ballaghdoo (Kilcar, Co. Donegal) 
a complete recovery to satisfactory 
status was recorded. 

1995 
1997 
1987 
1997 

. . 
SusP,ected 

Cause 

s 
s 
s 

3.5 Two locations Is Carndonagh 
4.0 

1.0 
5.0 
5.0 

* 
1.5 
0.5 
4.0 
0.5 
1.0 
1.5 
2.0 
6.5 
1.0 

48.0 km 
39.2 % 

Bridge NNE of Fearmore 
0.2 km dis Abbeyfeale Bridge 
Bridge N of Kilmaganny 
Three Locations dis Roscommon 
Killilan Bridge 
Straffan Turnings Lower (LHS) 
Bridge dis Castlebar Rd Br, Balla 
uls Rye Water confl 
Two Locations dis Moate 
Thomastown Bridge (LHS) 
Two Locations dis Carrickmacross 
Bridge N of Cartron 
Aughnagann Ford 
Two Locations dis Portlaoise 
120m dis Brldge SW of Eden 

Environ men r 

1997 
995 

199!i 
1971 
1996 
1981 
1971 
1996 
1996 
1997 
1995 
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River Name 

Aighe 
Black (Westmeath) 

Camac 
Dalgan 

Figile 

EPA Code 

38A03 

26805 
09(02 

30D01 

14F01 

Greese 14G04 
Kill of the Grange Stream 10K02 

Laurencetown Stream 

Santry 
Tully Stream 

26L07 

09501 
14T02 

Total due to Suspected Industry 

Ahavarraga Stream 

Ballindine 

Ballyboghil 
Ballylongford 
Ballynagrenia Stream 

Broadmeadow 
Broadmeadow 

Bunoke 

Cappanacloghy 

Clover 
Dromore 
Lee (Tralee) 

Pinkeen 
Roosky 

Tolka 

Wood 

24A02 

30803 

08801 
24803 

25816 

08802 

08802 

24806 

15C06 
16C04 

36D02 

23L01 

09P02 

40R01 
09T01 

27W01 

Total due to Suspected Agric lture 

Black (Westmeath) 
Avoca 
Tullaghobegley 

Augnboy (Courtown) 
Devlin 's 
Tolka 

26805 

10A03 

38T01 

11A02 
07D02 

09T01 

Total due to Other Causes , 

Total Length (km) 

Channel 
Length km 

1.0 

2.0 
5.0 

4.5 

8.5 
1.0 

0.5 
3.0 

2.5 
2.0 

30.0 km 

24.5 % 

1.5 

3.0 
3.0 

2.0 

1.5 
1.0 

' 3.0 

1.5 

2.0 

2.5 

* 
* 

0.5 

1.5 
2.5 

1.5 

27.0 km 

22.0 % 

1.0 

11.5 

0.5 

2.0 

1.5 

1.0 

17.5 km 

14.3 % 

122.5 km 

Total : 54 Rivers/ 64 locations I 122.5 km . 
* = Less than 0.5 km 

Location 

Two Locations in lower reaches 
Ballymahon Rd Bridge, Mostrim 

Two Locations in lower reaches 
2 km SW of Ballyhaunis 

Two Locations in upper reaches 
Bridge NW of Crosskeys 

Near Kill Lane National School 
Bridge E of Sycamorehill 

Clonshough Rd Bridge, Coolock 
0.5 km d/s Bridge near Tully House 

Bridge W of Mundellihy 
Ballindine Bridge 

Bridge S of Trallie lodge 
Bridge SW of Shrone 

Bridge S of Rosemount 

Cookstown Bridge 
u/s Ratoath 

Bridge S of Glenquin House 

Bridge E of Clooncullen 
Bridge at Turnpike 

Bridge NE of Corryloan (LHS) 
Ahnambraher Bridge (RHS) 

Bridge SE of Powerstown House 

1 st Bridge u/s Lough Foyle 

Bridge at Black Bull 
Bridge NE of Kilcarroll 

Bridge nr Ballinlaghta d/s Mostrim 

Two Locations in lower reaches 

Ford 1.5 km d/s L. Altan 
Bridge NE of Middletown House 

Bridge S of Grange Crossroads 

Rusk Bridge, Dunboyne 

On Record 
Since 

1997 

1987 
1981 

1979 
1989 

1997 

1990 
1994 
1988 

1997 

1996 
1996 

1996 
1996 

1996 
1996 

1981 
1996 

1995 
1988 

1997 
1996 

1996 
1987 

1996 
1991 

1982 
1850s 

1997 
1995 

1997 

u/s = upstream; dis = downstream; Br = Bridge; A = Agriculture; I = Industry; 0 = Other I Unknown 

S = Sewage; LHS / RHS = Left/ Right Hand Side. 

Suspected Causes 
Sewage 

Industry 

Agriculture 

Other/Unknown 

km 

48.0 

30.0 

27.0 

17.5 

122.5 

Suspected Cause~ 

Sew~ge 
Industry 
Agriculture 
Other/Unknown 

' ! • 'l'· 

Envirori.ment 

% 
39.2 
24.5 

22.0 

14.3 
100.0 

Suspected 
Cause 

A 

A 
A 

S + I 
Avoca Mines 

Fish Farm 

0 

t 
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• Unpolluted • Slightly Polluted 
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Flanagan and Toner, 1972; Cfabby et a/., 1982; Toner et al., 1986; Clabby et a/., 1992; Bowman et al., 
1996 and Lucey et a/., 1999 

Trends in River and Stream Quality 

A baseline of 2,900 km of main river 
channel first surveyed in 1971 
(Flanagan and Toner, 1972) has been 
re-examined at regular intervals since 
then (Fig. 9.5) and shows a major 
increase of che length of this channel 
affected by slight and moderate 
pollution, from 10 per cent in 1971 
co 47 per cent in 1995-1997. 
However, there has been a continuing 
decrease since 1971 in the length of 
seriously polluted channel although 
this trend was reversed in the most 
recent period. Recent trends, based 
on the greatly expanded 13,100 km 
baseline fully established in the 1987-
1990 period (Fig. 9.6), mirror the 
long-term trends, showing increases 
in Classes B and C, respectively, of 6 

and 4 per cent over che ten year 
period. The proportion of channel 
showing serious pollution in 1995-
1997 (0.9 per cent) was virtually 
unchanged from 1987-1990 despite 
an improvement co 0.6 per cent in 
1991-1994. 

On a regional basis, the most marked 
deterioration over the ten year period 
occurred in the South-Eastern and 
Shannon regions where there were 
losses of Class A channel, 
respectively, of 15 and 16 per cent; a 
smaller loss of Class A channel of 7 
per cent was recorded in the Eastern 
region. In contrast, marked 
improvements were noted in the 
Mid-Western and in the Cavan
Monaghan pare of the North
Western Region where the 

Environ men c 

proportions of unpolluted channel 
increased, respectively, by 12 and 22 
per cent. An improvement was also 
recorded in the Southern region, 
raising the proportion of Class A 
channel from 81 per cent to 87 per 
cent, while the position did not 
change significantly in the Western 
and Donegal-Sligo part of the North
Western region. Almost all of the 
changes noted were due to increases 
or reductions in the lengths of 
channel classified as slightly or 

• Unpolluted • Slightly Polluted 

Moderately Polluted Seriously Polluted 

moderately polluted. Of particular 
note over the 27 year period is che 
downgrading of a considerable 
proportion of the sites showing the 
highest biological diversity in the 



earlier surveys. In the 1995-1997 
period, the proportion of sampling 
locations rated as of high biological 
diversity was just over 25 per cent. 
While many of the formerly high 
quality sites are still classified as 
satisfactory, they are no longer in the 
near pristine state found when first 
examined. The downgrading is due 
to the loss or decreased abundance of 
the more pollution-sensitive 
invertebrate species reflecting, 
presumably, the influence of factors 
such as increased silting and growth 
of benthic algae. 

Fish Kills 

Fish kills are among the most 
dramatic and damaging of the 
impacts of pollution and in most 
cases arise from unauthorised or 
accidental discharges of high strength 
wastes such as silage liquors, manure 
slurries and sewage. The main effect 
of these wastes is to cause rapid 
deoxygenation and perhaps direct 
toxicity due to the presence of 
reduced compounds such as 
ammonia and hydrogen sulphide. 
Events of this type have been 
relatively frequent in the past and 
were attributed in many cases to farm 
wastes. More recently, programmes 
of education and advice undertaken 

I I 

' ) ' 
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Period Agriculture Industry Sewage Works* Total 

1971-'74 Number 19 47 32 0 98 

% 19 48 32 
1986-'88 Number 172 48 6 10 236 

% 73 20 3 4 
1989-'91 Number 117 65 22 19 223 

% 52 29 10 9 
1992-'94 Number 73 24 5 14 116 

% 63 21 4 12 
1995-'97 Number 97 37 24 15 173 

% 56 21 14 9 
* "Works" comprises the Marine lnstitute's categories "Civil Works" and "Waterworks" . 
The lnstitute's categories "Enrichment ", Deoxygenat ion" and "Unknown " have been here 
apportioned to the three main categori es "Agriculture" , " Sewage" and " Industry" 

Lucey et al., 1999 
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by the local authoritie and fi hery 
agencies, al lied with enfor emenc 
measures, have led to a redu ti n of 
such pollution but it continue to be 
a problem. 

Records maintained by the Fisheries 
Research Centre of the Marine 
Institute show a marked upsurge in 
fish kills from just under 100 in the 
early 1970's to considerab ly more 
than twice chat figure in the late 
1980s-early 1990 (Fig 9.7). A very 
substantial reduction (to 11 6) in the 
1992- 1994 period was fo llowed by a 
further, marked increase (to 173) in 
the 1995-1997 period. Table 9.3 
indicates that the major upsurge in 
the lace 1980s was primarily due to 
agriculture: ki lls attributed to this 
source increased over eight-fo ld while 
chose attributed to industry increased 
only slightly and those due to sewage 
fe ll by approximately 80 per cent. 
The improvements noted in the early 
1990s followed in itiatives by central 
and local government and particularly 
by the Central and Regional Fisheries 
Boards in tackling the problem, 
especially pollution by the agricultural 
sector. Kills attributed to agriculture 
dropped by rough ly one-third bur the 
reductions of chose due to industry 
and sewage were much more marked. 
While the most recent upsurge in the 
number of fish kiils is contributed to 
by al l of the sectors, it is notable that 
chose attributed to sewage discharges 
show proportional ly the largest increase . 
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Nitrate and Phosphate in Rivers 

lmpro ed treatment for ewage and 
indu trial , astes in recent years has 
great! reduced the amount of 
biodegradable organic matter 
di cha.n!ed to river in European 
ountri including Ireland (EEA, 

1998). ~ hile chi ha had a beneficial 
effc ton the receiving water the 
1 vel of treatment employed in most 

e i not d igned to rem<;>ve the 
pho phate and nitrate relea ed by the 
br akdm n of the organic waste in 
the treatment plant and these 
ub cane continue to be released to 

the aquatic environment in the 
effiuem . In addition the may be 
di charged to urfuc water from 
farm ,ards and agricultural land and 
from for red area . For the 
pr te tion of human health the 
national urfu e '\ 'acer and Drinking 

. . . 
Water Regulations require that nitrate 
concentrations in raw water intended 
for human consumption and in 
drinking water must not exceed 50 
mg/I N03 (or 11.3 mg/I expressed as 

nitrogen (N)) . T he corresponding 
EU directives (CEC, 1975, 1980) 
additionally recommend a guideline 
value of 25 mg/1 N03 (5.65 mg/IN). 

Setting the same limits for both raw 
and treated water reflects the fact 
that conventional treatment processes 
do not remove nitrate. In 1991 the 
EU issued a directive (CEC, 1991a) 
requiring Member States to take 
specific measures to protect surface 
and groundwacers from nitrate 
contamination arising from 
agricultural activities. Direct waste 
·di charges such as sewage, also 
contribute significantly to such 
contamination and the EU Directive 
on urban wa re water treatment 

(CEC, 1991b) provides for the 
removal of nitrogen from such wastes 
in certain circumstances. 

In general, the available data show 
chat the level of nitrate enrichment in 
Irish surface waters is moderate and 
well within the limits set for 
abstraction and drinking waters. 
Annual median concentrations give 
an indication of the typical levels of 
nitrate and chose for the larger rivers 
of the country are shown in Fig. 9.8. 
The data show that these 

· concentrations are generally less than 
the EU guideline_ limit of 5.65 mg/l 
N. However, it is clear that the rivers 
in the west and north-west have 
significantly lower quantities of 
nitrate than those in the east, south
east and south of the country. T his is 
likely to reflect differences between 
the two parts of the country in 
respect of population density and the 
intensity of farming activity, in 
particular the much greater extent of 
tillage land in the latter areas . It is 
also notable that nitrate levels appear 
to be increasing in the south-eastern 
rivers in contrast to the position in 
western rivers where levels show little 
sign of an upward trend (Fig. 9.9). 

z 
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The standard for phosphate in river 
waters set out in national Regulations 
(DELG, 1998) giving partial effect to 
the dangerous substances Directive 
(CEC, 1976) is derived from a 
comparison of the biological and 
chemical data at sampling stations 
where both methods of water qual ity 
assessment are used. This 
comparison has shown statistically 
sicrnificant correlations between the 

0 

annual median phosphate 
concentrations and the values for the 
biotic index. In particular, this 
comparison has suggested chat an 
annual median concentration of 30 
µg/1 P is the threshold above which 
the biological condition is likely to 
show the influence of eutrophication, 
i.e., it is the boundary value between 
Classes A and B in the scheme 
ouclined earlier in the chapter. 

Phosphate measurements were made 
at some 1,600 locations on rivers and 
screams in the 1995-1997 period. 
Assuming that the median values for 
chat three-year period approximate to 
annual medians, it is estimated that 
the 30 µg/1 P standard ·would have 
been exceeded at just over 50 per cent 
of the sampling locations. Table 9.4 
shows the percentage of stations in a 
selection of the larger catchments at 
which the median concentration of 
phosphate exceeded this value in the 
period. As might be expected the 
highest rates of exceedance were in 
chose catchments located in the 
eastern and south-eastern areas and 
the lowest in the west, reflecting 
again differences in population 
density and the intensity of farming 
activity. The Shannon sub-catchments, 
representing the rnidlands, show an 
intermediate rate of non-compliance. 
The Maigue and Deel catchments, 
south of the Shannon estuary, where 
none of the sampling locations were 
in compliance, are exceptions to this 
general pattern; however, this is in 
line with the biological assessments 
which show widespread euuophication 
in the two catchments. 

Catchment Total Number 
of Stations 

Boyne 117 
Slaney 71 
Barrow 66 
Nore 121 
Suir 174 
Munster Blackwater 41 
Lee 17 
Bandon 21 
Maigue/Deel 38 
Lower Shannon 147 
Upper Shannon 205 
Corrib 74 
Moy 79 
Erne 51 

Source: EPA 

Other Contaminants in Freshwaters 

O wing to the lack of traditional 
heavy industries and a largely grass
based agriculture, the potential for 
pollution of Irish inland waters by 
toxic substances has been assumed to 
be relatively limited. Thus the need 
fo r detailed monitoring for such 
substances has not been considered a 
priori ty to date, except in particular 
circumstances, and the available data 
are limited. Some localised metal 
pollution has arisen from min ing 
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Percentage with Median Phosphate 
Greater Than 30 µg/1 

93 

37 

74 

73 
60 
54 

35 

29 

100 

35 
36 
18 

15 

82 

activity of which the most notable 
case is cl1e Avoca River in o. Wicklow. 
Also of note in this context is Lhe 
Kilmastulla river in Co.Tipperary 
which has been affected by the 
Silvermines workings. El ewhere, the 
results show that, in general, the 
metal levels in Irish rivers are near 
background and well within the 
limits set for fishery waters. urveys 
carried out by the EPA in the mid 
1990s in connection with the 
dangerous substances Directive (see 
below) showed that the levels of the 
two metals on List I (cadmium and 
mercury) were generally at 
background levels. Further work is 
now in hand to determine the 
position with other meta.ls; 
measurements of metals being made 
currently by the Central Fisheries 
Board in relation to the typing of 
salmonid waters will add to the 
database available. 

Measurements of the levels of 
synthetic organic compounds such as 
pesticides and PCBs in Irish rivers 
have been even more limited than 
those for metals. The EPA carried 
out sampling below the main inland 
towns in the mid 1990s to determine 
the position regarding the metals and 
organic compounds included in List I 
of the dangerous substances 
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Box 9.1 Water Qual ity in Cana ls 

The first systematic water quality survey of the major Irish canals was undertaken in t he 1990-1994 period by t he Central 
Fisheri s Board, on beha lf of Duchas, and some sampling was repeated in 1995 and 1997. These surveys were carried out as 
part of an overall fisheries development and aquatic weed management programme for Irish canals. In t he more 
comprehensive 1990-1994 survey, water quality data were collected from 92 sites including feeder streams. The sampling 
locations were at approximately three-kilometre intervals along the canals and 
the frequency of sampling at each site was four to five times per year. 

Ov rall t he results of extensive nutrient sampling conducted between 1990 and 
1994 indicat ed that water quality in the canals was good and that the canal 
systems may be categorised as between mesotrophic and eutrophic in t rophic 
status. Four per cent of the sections examined exhibited signs of nutrient 

nrichment in t hat period, dropping to just two per cent in the follow-up survey 
in 1995. Nutrient concent rations in the feeder streams were generally low 
alt hough some streams exhibited elevated levels. The water quality of the two 
summit f eders, which are the major sources of water supply for the canals, was 
good wit h low concentrations of nutrients throughout the period. The qua lity of 
many of t he smaller supplementary feeders, however, was less good and these 
often contributed significant ly to the nutrient budget of the canals. 
Phytopl nkton production was generally low in the canals as indicated by 
consi tently low ch lorophyll levels suggest ing that these communities did not 
utili t he bulk of the avai lable phosphorus, possibly due to nitrogen limitation in 
th w ter. 

Th characteri ties of the canals, i.e., relatively narrow and shallow watercourses 
with org nic lly-rich mud substrata, favour the proliferation of an abundant and 
div r e quatic flora although t here was no evidence of elevated nutrient levels in 
mo t c n I ctions where high productivity of rooted plants was recorded. 
How v r, it wa noteworthy that all instances of significant infestation with filamentous algae occurred downstream of, or 
dj nt to, nutrient-rich feeder streams. Given the abundance of weeds, sl ight supersaturation of oxygen, not surprisingly, 

w r gularl record din some cana l sections as well as in feeder streams; a degree of deoxygenation was also apparent in 
th l tt r t time . The di olved o ygen values recorded would indicate that severe deoxygenation is not a feature of the 

n I although diurnal variation measurements were not made. 

in 1972 aquatic weed in the canals have been controlled using chemical and mechanical methods with a shift more to 
th I tt r in th p st de ade. Cutting normally begins in June/July when plant biomass is close to maximum and the cut 

d ub qu ntty remo ed to prevent nutrient release and oxygen demand through decomposition. Where other 
rn th d h e pro d ineffective in controlling filamentous algae, the use of rotted barley straw has been effective in 

titutin. 

n. 199 • G fire nd lisol\ 19 • Caffre and Johnston. 1998; Lucey et al., 1999 

Euttophi ti n 

as 

E.m·in:mni~,n 1 

Increased nurrienc loads, particularly 
of phosphorus recorded in many 
river and creams in recem years, are 
affecting the crophic srarus of the 
lak receiving these waters. 
Euuophicacion commonly resuJr in 
the excessive production of the 



.... . 
Lake Trophic Annual Maximum Algal Growtt, Degree of 
Category chlorophyll mg/m3 Deoxygenation 

Oligotrophic (0) <8 

Mesotrophic (M) 8 - 25 

Moderately (m-E) 25 - 35 

Eutrophrc Strongly (s-E) 35 - 55 

Highly (h-E) 55 - 75 

ypertrophic (H) 

suspended planktonic algae and 
Cyanobacteria ("blue-green algae") in 
the water column of the open waters 
of lakes. le may also lead co the 
growth of larger algae and of the 
rooted planes attached to the lake 
bottom in the shallow areas and at 
shorelines. These changes have an 
adverse impact on or prevent chose 
uses of a lake chat require a high 
standard of water quality such as 
abstractions for domestic and 
industrial supply, salmonid fisheries 
and water contact spores. 

Assessment of Lake Water Quality 
for Eutrophicacion 

>75 

The classification scheme currencly 
used to classify Irish lakes (Table 9.5) 
is a modification of a scheme 
proposed by the OECD (1982) and 
considers only the annual maxima of 
the chlorophyll concentrations. The 
concentration of chlorophyll in lake 
waters is an indication of the biomass 
of algae present. The modification of 
the OECD scheme, which also 
incorporates phosphorus 
concentrations and water 
transparency, is necessary because the 
relevant data available are often 
limited to chlorophyll and 
measurements are not frequent 
enough to allow the calculation of the 
annual means used in the original 
scheme. Where data are available, 
these usually cover the summer and 
autumn months when the highest 
concentrations of chlorophyll are 
likely co occur. · Thus, in many cases, 
the highest value measured in the 
latter periods is taken as a proxy for 
the annual maximum chlorophyll 

in Hypolimnion 

Low Low 

Mod~rate Moderate 

Substantial May be High 
High High 

High Probably Total 

Very High Probably Total 

concentration. In some lakes, higher 
concentrations may occur in the 
spring months during the peak of 
diatom growth. However, these 
growths are usually very shore-lived 
and not likely co have the same 
impact as the large populations of 
Cyanobacceria which often affect 
polluted lakes in summer and autumn. 
A further modification of the basic 
OECD scheme is the sub-division of 
the very widely defined eucrophic 
category into three sub-categories in 
order to provide a more precise 
assessment of the trophic status. 

Trophic Status of Lakes 

The most recent assessments of lake 
water quality cover 124 wacerbodies 
surveyed in the period 1995-1998 
(Fig. 9.10) by che EPA, Central 
Fisheries Board and the local 
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Level of 
Pollution 

Very Low 

Low 

Significant 

Strong 

High 

Very High 

Impairment of 
use of lake 

Probably none 

Very little 

May be appreciable 

Appreciable 

High 

High 

authorities. Of these lake (80%) 
were cla sified as oligotrophi or 
mesotrophic on the basis of their 
annual maximum hlorophyll 
concentrations and were, cherefor' 
judged to be in a acisfa tory 
condition. T his group in lud 'S 18 of 
die 23 larger lal es and reservoirs 
(> 750 ha) in the race the ex epcions 

s-E (6%) 

m-E (6%) 

M (32%) 
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being Loughs Ramor and Oughcer 
(hypemophic), Loughs Sheelin and 
Leane (highly eucrophic) and Lough 
Ree (moderately eucrophic). Of the 
coral 24 lakes remaining, seven (6%) 
were classified as moderately 
eucrophic and in these adverse effects 
on beneficial uses may nor be of great 
significance. The concentrations of 
chlorophyll recorded•in che other 17 
lakes examined (14%) suggest a 
strong to very high level of nutrient 
pollution and a consequent likeliho~d 
of impairment of beneficial uses. 
These lakes have been classified as 
strongly eucrophic, highly eutrophic 
or hypertrophic. The combined areas 
of these unsatisfactory lake waters, 
which is moscly accounted for by the 
five large lal<es identified above, 

amount co 190 km2 or 21 per cent of 
the coral area (892 km2) covered by 
the surveys in che period (Fig. 9.11). 
This is similar to the proportion of 
the numbers of lakes classified as 
unsatisfactory. The remaining 79 per 
cent (702 km2) were in a satisfactory 
position. le is estimated char the total 

h-E (5.8%) H (2,lo/o) 

s-E (0.7%) 0 (13.8%) 

m-E (12.0%) 

M (64.9%) 
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area of lakes covered in the period is 
about 60 per cent of the national 
total for such waters. 

Little change is apparent in the 
numbers of lakes allocated to each 
crophic category over the past decade 
(Fig. 9.12). However, when this 
comparison is made on the basis of 
the surface areas examined (Fig. 
9.13), marked changes are apparent 
in recent years. A significant 
reduction of cl1e surface area assigned 
co the oligocrophic category has 
occurred since the 1991-1994 period 
due to the change of the assessment 
ofLoughs Corrib (170 km2) and 

Mask (80 km2) from chat category co 
mesotrophic. The lake area in the 
latter category has also been added co 
by a progressive improvement in the 
water quality of Lough Derg (117 

km2) from a strongly eucrophic status 
in 1991 co a mesotrophic status in 
1998. le should be noted iliac 
Loughs Corrib and Mask both 
exhibited mesocrophic levels of algae 
and Cyanobacteria twenty years ago; 
due co ilie es entially arbitrary 
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s-E 
Strongly Hypertrophic 
Eutrophic 

divisions between ilie categories in 
the classification scheme, minor year
on-year variations in these lakes are 
likely to change the assessments of 
trophic status between oligotrophic 
and mesotrophic periodically without 
implying any significant overall 
change in their water quality. 

The improvements in Lough Derg 
and in Lough Ree (ilie latter 
improving from strongly to 

moderately eutrophic) together with a 
further decline of Lough Sheelin in 
the 1995-1998 period co the highly 
eutrophic category has led co a 
striking reduction in ilie surface area 
classified as strongly eutrophic since 
1991-1994. The classification of the 
latter lake as highly eutrophic 
accounts for the increase in this 
category in the 1995-1998 period. 
While recent upgrading of waste 
water treatment at several locations in 
its immediate vicinity is likely to have 
contributed co ilie improvements in 
Lough Derg, it is also probable chat 
ilie marked reduction of algal growth 
observed iliere and perhaps in Lough 

-



Ree too is due to the recent 
colonisation of both lakes by the zebra 
mussel (Dreissena polymorpha) . The 
filtering mode of feeding of these 
bivalve molluscs has been shown co 
be very effective in removing algal 
cells from lake waters (Reeders 
et al., 1989). 

There has been a small reduction in 
the surface area classified as 
hypemophic since 1991-94, 
attributable to improved conditions 
in Abisdealy Lake and Inniscarra 
Reservoir in Co. Cork. However, 
Loughs Egish, Oughcer, Ramor 
and Sillan remain in the most 
polluted category. 

Acidification 

In Ireland, the potential for 
artificially acidic rainfall is mitigated 
by the State's geographical position at 
the western edge of Europe and the 
direction of the prevailing winds 
which have an oceanic origin co the 
west and south-west. However, there 
are many small lakes in areas of base
poor bedrock, especially in the west 
and north-west, char have very 
limited buffering capacity and which 
are, therefore, potentially at risk of 
acidification. lnvesrigarions were 

undertaken in the 1980 to 
determine the position in the e 
sensitive waters and co a sess eh 
quality of the rainfall in the 
catchments. The result (Bowman 
1986; 1991) indicated chat 
acidification of surface waters due to 
atmospheric pollution was not a 
significant problem in the tare, 
although rainfall associated with 
easterly winds showed greater levels of 
acidifying substances than char from 
other direcciol1's. Acidification was 
detected in some afforested 
catchments and was attributed to the 
ability of the crowns of the trees to 
filter pollutants, even at low levels, 
from the atmosphere and also ion 
exchange processes which occur at the 
roots of the trees. 

Following these studies, several 
representative lakes and their feeder 
streams, viz., Lough Veagh in Co. 
Donegal, Lough Maumwee in Co. 
Galway and Upper Glendalough lake 
in Co. Wicklow, were selected as 
representative waters for long term 
monitoring and these have been 
examined on an annual basis since 
1991. The assessments are based 
mainly on the composition of the 
invertebrate fauna, using a score 
system related to the sensitivities of 
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eh individual spe i . Th m t 
re enc survey show chat eh lake 111 

Don ga l and alway r rain th 
biological diver icy expe ced in" aters 
unaffe red by a idificati n a fir t 
ob erved in the mid l Os. 
How v r, Upper h1dal u h L1k' 
and one of its tributaries, eh Luo-duff 
river, continue to show biol gi al 
features characteristic of a idified 
waters; this is attributed to the 
afforestation of the catchment of the 
tributary. It i notable chat anorh r 
tributary of the lake, the I n al 
River, which has no tre over ha a 
good diversity of acid-sens itive 
species. Physico- hemical 
measurements made in eh same 
period are general ly in line with the 
biological findings (see al o hapters 
8 and 11). 

Quality of Bathing Waters 

There are nine fre hwater bathing 
area designated under the national 
regulations giving effect co th · EU 
bathing waters Directive and all ar' 
located on lalces. Data for the J 995-
1998 show chat all of these areas 
complied in chat period with the 
mandatory limits et by the Directive 
and with the national standards. In 
1997, Ireland was the only country in 
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the EU to have all its freshwater areas 
complying with the EU mandatory 
standards. The locations iilld 
compliance status of the inland 
bathing areas sampled during 1998 
and further information on the 
provisions of the bathing water 
Directive are given in Chapter 10. 

QUALITY OF 
GROUNDWATERS 

General Remarks 

The main concern regarding the 
quality of groundwacers is their 
suitability as a source for drinking 
water supply and for use in food 
process ing and related industrial 
operations. Special measures are 
needed co protect the quality of 
groundwacers in areas where large 
amounts of waste are stored or where 
wastes are applied to land. National 
guidelines have been issued recen cly 
on the development of protection 
schemes for groundwacers (DELG 
et al., 1999). 

Groundwater Surveys 

A national monitoring programme 
for che systematic assessment of the 
quality of groundwacers was drafted 
by the EPA in 1995 as pare of its 
mandate to draw up and publish 
monitoring programmes for the 
nvironmenc. Thi programme was 

implemented on a provisional ba is in 
l995 pending further discussion with 
intere ced parties and publication as a 
general dis us ion do ument. The 
purpo e ·of the programme is to 
define the tate of groundwater 
quality to detect trend and to 
d t rmin the causes of any ch;mges 
in quality chat are identified. The 
network onsi c of some 300 
ampling location but not all of 

th e have been included in the 
monitoring chat ha been undertaken 
to date. ampling is carried out 
biannually to corre pond with periods 
when th hibh t and lowest 
oroundwacer level are likely . 
too ur. 

Monitoring Results 

The data arising from the monitoring 
surveys carried out in the 1995-1997 
period have been documented in 
some detail by Lucey et al. (1999) 
and a digest only is presented here. 
Overall, the data indicate chat there is 
no widespread contamination of 
indi0 dual aquifers and most samples 
taken were reflective of unpolluted 
conditions. Intermittent and 
localised pollution was recorded, 
however, in an appreciable number 
of instances. 

Of particular concern was the face 
chat over one-third of the samples 
subjected to bacteriological 
examination tested positive for the 
presence of faecal coliforms (Fig 
9.14). This is an indication of 
contamination with sewage or similar 
wastes and has serious implications 
for the use of the waters concerned as 
sources of drinking water. Annual 
reporcs on drinking water quality 
(e.g. EPA, 1999) draw attention to 
the relatively high incidence of faecal 
coliform contamination in samples 
from private water supply schemes. 
Since many of these schemes use 
groundwaters as a source, the results 
of the 1995-1997 monitoring suggest 
cl1at some at least of this 
contamination may be due to the 
lack of or insufficient disinfection of 
the waters used in these schemes. 

The public health significance of high 
nitrate concentrations in drinking 
waters has already been highlighted. 
Groundwacers are particularly 
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vulnerable to nitrate coritamination 
due to the high mobility of the 
substance in the soil and the 
consequent ease with which it can 
leach downward through the water 
table. Most at risk are those 
groundwaters located in agricultural 
areas where there are high races of 
applications of artificial fertilisers or 
animal manures. 

Results from the 1995-1997 national 
monitoring programme show chat 
approximately 80 per cent of the 
sampling points had mean 
concentrations of nitrate equal to or 
less than the EU guideline value of 
25 mg/I for drinking waters (Fig. 
9 .15). Mean concentrations greater 
than the EU mandatory value of 50 
mg/1 were recorded at five sampling 
points (2.6 per cent). However, 26 
individual samples taken in the 
surveys had concentrations over this 
limit, most of these being at the 
stations with the highest mean 
concentrations. Overall the results 
show that nitrate contamination is 
localised and likely to be due to 
infiltration from nearby activities. 

The monitoring programme does nor 
include measurements of potentially 
toxic pollutants as pare of the basic 
suite of parameters. As for surface 
waters, the assumption is chat these 
pollutants are not a major risk. A 
number of surveys were carried 
during the 1990s to determine the 
level of contamination of certain 
groundwaters with pesticides an.cl 
oilier synthetic organic compounds 
(e.g., Cullen and Co., 1994). 

70 67 

Mean Nitrate (mg/I N03} 



Contamination with such 
compounds has been detected in 
groundwacers near to industrial sites, 
dumps and agricultural activities, 
most of the compounds identified 
being herbicides. In most samples 
taken in the period, such substances 
were undetectable or the levels found 
were below the limits sec in the EU 
directives. However, as already 
remarked in the case of river waters, 
there is a need for a more systematic 
approach to the investigation of the 
occurrence of these potentially 
harmful substances in groundwacers. 

FISH STOCKS 

Introduction 

The presence of thriving fish 
populations, particularly the 
salmonid species, is an excellent 
indicator of the good health of rivers 
and lakes; depleted stocks, on the 
other hand, usually reflect a 
significant deterioration of the 
aquatic ecosystem, in many cases 
involving pollution. In Ireland, as 
pointed our above, the ubiquitous 
presence of salmonid fish is a 
distinctive feature of the inland 
waters and attests to their still 
relatively good quality. This situation 
is mainly threatened by the growing 
extent of eucrophicacion but other 
factors such as drainage, acidification 
of headwaters and fishing pressure 
may have detrimental effects on 

stocks. An overview of the current 
status of the ma.in species of fish, 
provided by the Central Fisheries 
Board, is presented below, and is 
based on surveys and other 
investigations carried out by the 
Central and Regional Fisheries 
Boards. 

Salmon (Salmo salar) 

T he downward trend in the 
combined commercial and spores 
salmon catch has continued with only 
520 tonnes recorded in 1999 (Table 
9.6). Catches in recent years are· 
likely to 'have been influenced by 
restrictions on the commercial salmon 
fishery imposed by the Minister for 
the Marine in 1997. These 
restrictions included later opening 
dates for the drift and draft net 
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fisherie wh i h hav 

elim inat d 0111111 r ia l ·pi icari 11 f 
pring aim n n of eh prin ipa l 

aim of eh l gisbcion. n a era e 
over the la t fiv y 'a r drift n c 
accou nted for 67 per enc of eh coral 
almon arch whi h r pre enc a 

substantial decrea e on the previou 
decade. Over chi period eh rod 
catch (35 OOO - 40,000 ft h per 
annum) has remain d cable 
accounting for about 19 per enc. In 
the latter half of the decade eh re 
has been an improvement in sea 
survival race . 

There has also been a downward 
trend in spring salmon sto k ver the 
past three decad ( 'Muirchea.rcaigh, 
1999). The initia l decl ine was 
attributab le co Ulcerative Dermal 

Year Weight (tonnes) 
1994 816 
1995 790 
1996 688 
1997 570 
1998 623 
1999 520 

Source: C(f!ntra/ and Regional Fisheries 
Boards 

Necrosis disease (UDN) and stocks 
have not recovered to pre-UDN 
levels. Prior to the introduction of 
the new legislation, mea ures to 
conserve spring salmon (i.e., two-sea 
winter fish) stocks in the River 
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Slaney, a noted spring salmon fishery, 
including curtailment of the draft nee 
and rod fisheries, were introduced for 
a five-year period commencing in 
1994. These measures are likely co 
have contributed to substantially 
increased rod catches in 1999. A 
gradual increase in the numbers of 
salmon redds (spawning areas) has 
also been observed up co 1999 
although preliminary results for 
1999/2000 (M. Kelly, pers. comm.) 
indicate a possible reduction in 
spawning in this latest winter. 
Increases in juvenile salmon densities, 
compared co earlier in che decade, in 
the extremities of the catchment 
where spring salmon rend co spawn, 
suggest an overall improvement in 
spring salmon production in this river 
system (Roche, 1998a). 

Trout (Salmo trutta) 

Brown trout. Recent surveys of two 
major tributaries of the Shannon, the 
Suck anq the Brosna, showed char 
juvenile trout densities were -generally 
low. Reduced habitat quality was a 
contributory factor. From a trout 
angling perspective it is accepted chat 
both catchments have declined 
substantially since che 1970s although 
sections of tributaries, including the 
Bunowen and Shiven Rivers in the 

uck catchment and che 
Gageborough and Clodiagh in the 
Bro na catchment, held good cocks 

f adult trout. Under the EU-funded 
Touri m Angling Measure (TAM), a 
major fi hery urvey of the middle 
and lower reaches of th R. Inny and 
of it tribucarie was carried out in 
1997 by entral Fi heries Board and 
hann n Regional Fisheries Board. 

The urvey examined the status of 
fish population and habitat 
attributes in this arterially-drained 
acchment with a view co drawing up 

propo als co enhance the angling 
fishery. lnscream uniformity was 
identified as a major limiting factor 
on juvenile trout production. Many 
hannel had a ba e width or a wetted 

width that wa exce ive in low flow 
ondition and did not facilitate the 

normal interaction between flowing 
water and bed/bank material, which 
creates instream diversity. These 
constraints are being mitigated in 
similar rivers elsewhere in the Seate 
(see Improvements co Salmonid 
Waters, below). 

Trout stocks showed varied responses 
in lakes which have been or remain 
affected by eutrophication. Lough 
Ennell continues co contain a large 
population of large brown tr~ut. The 
feeder streams co this lake have 
received substantial habitat 
restoration and protection of the 
riparian corridors. Increases in 
recruitment of brown trout to the 
lake fishery are evident as a 
consequence of this work. The 
North Western Regional Fisheries 
Board confirmed a substantial 
increase in rod caught trout for 
Lough Conn in 1999. Average 
weight of the fish captured remains 
high but anglers reported a big 
increase in smaller and undersized 
trout. Rehabilitation works 
commenced on the L. Conn feeder 
streams in 1994 and this has resulted 
in increased recruitment of young 
trout co the fishery. In contrast, a 
serious deterioration is apparent in 
the ecology of Lough Sheelin with a 
comprehensive die-back in 
charophyce (stonewort) cover, a 
marked expansion in roach stocks 
and a substantial reduction in trout 
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numbers . Many feeder steams co the 
west and north of the lake dried up 
in the drought year of 1995. T his 
seriously impacted on trout 
recruitment while the high 
temperatures favoured better than 
average survival of the 1995 roach 
year class in the lake. The subsequent 
very wet years in 199.7 and especially 
1998 caused excessive phosphorus 
loadings which stimulated dense and 
prolonged algal blooms in 1998 and 
again in 1999. 

Sea trout: Since 1994 sea trout stocks 
in Connemara have remained in a 
critical stare and rod catches are low 
(Table 9.7) . Some improvements 
have occurred in individual fisheries, 
largely as a result of improved lice 
management and fallowing of 
aquaculture sires (closure of rearing 
cages for periods of weeks in spring). 
Effective management of sea lice on 
salmon farms remains the key to the 

Year Numbers 

1994 1577 

1995 1563 

1996 2240 

1997 1082 

1998 1988 

Source: Central and Regional Fisheries 
Boards 
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recovery of the Connemara sea trout 
stock. New strategies including 
single bay management and new 
technologies like offshore salmon 
rearing cages (which are being 
assessed currently) offer scope for 
better lice management and increased 
survival of sea trout at sea. 

Charr (Salvelinus alpinus) 

fu noted in the previous State of the 
Environment report (Stapleton, 
1996), the charr is sensitive to 
eutrophication and appears to have 
been lost from a number of waters 
this century, including, most recently, 
Lough Conn in Co. Mayo and Lough 
Corrib in Co. Galway. The status of 
this species in Ireland is described as 
'vulnerable' (Whilde, 1993). Recent 
information suggests that charr 
populations are reasonably stable in 
lakes where water quali ty is adequate. 
However, the impacts of other 
processes such as acidification (e.g. 
Lough Dan) and water drawdown 
(Kindrum Lake, Co. Donegal) on 
charr populations in 
oligotrophic/ mesotrophic waters 
needs to be ascertained. Charr 
appear to be extinct in Lough Dan (J . 
O'Brien, pers. comm.) and drawdown 
may have impacted on the juvenile 
stages of the fish in Kindrum Lake 
(Roche, 1998b), the most northerly 
site of their recorded distribution in 
Ireland (see also Chapter 12). 

T he Central Fisheries Board carried 
out a fish population survey on 
Lough Leane, Killarney, at tl1e request 
of Kerry County Council in 1999. 
T his was a repeat of an initial survey 
in 1991. Only a single charr was 
recorded during the 1999 survey and 
the species may currently be 
represented in Lough Leane by 
migrants from the middle and upper 
lakes. The original population native 
to the lake is thought to be extinct 
due to excessive enrichment, a factor 
thought to have contributed to the 
demise of charr in L. Conn 
(McGarrigle et al., 1993; McGa:rrigle 
and Champ, 1999). 

Twaite Shad (Alosa fallax) 

Sampling for cwaice shad in the R. 
Suir at Carrick-on-Suir during the 
traditional spawning season of late 
May-early June in 1999 yielded a 
solitary fish of this species. 
Combined with information provided 
by staff of the Southern Regional 
Fisheries Board, this finding points to 
a very tenuous status for this Annex 
2-listed (Habitats Directive) species 
in this river system. In the survey of 
Lough Leane in 1999, the 
investigations indicated the presence 
of a substantial population of the 
Killarney shad (Alosa follax 
killarniensis) although the species was 
not as numerous as in the earlier 
(1991) survey. 
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Improvements to almonid W..-iters 

Beginning in 19 4 a maj r 
programm f river r storati n and 
rehabilitation wa und rtak n b , eh' 

entral and Regional Fi heri 
Boards. Thi pr gramm i funded 
under the Touri m Angling Mea ur 
with EU, exchequer and private 
funds. River areas n gatively 
impacted by a variety of land u es ar 
being re cored to their natural 
conditions. The main mpha is of 
the programme is to regenerate 
salmonid (salmon, sea trout brown 
trout) habitat damaged in the past by 
restoring tl1e riparian vegetation, 
removing obstacles to fish migrati n 
introducing in cream phy ical 
complexity, and gen rally returning 
these channels to their "natural state'. 
In doing so the requirement of all 
life stages of these salmon id are 
addressed. Over 400 km of channel 
have already been re cored or made 
available to salmonids. On average, a 
four-fold increase in juvenile 
salmonid numbers has been mea ured 
in rehabilitated sections monitored by 
Fishery Board personnel. 
Improvements in other wildlife 
aspects have also been noted 
including increased brook lamprey 
(Lampetra planer,) numbers in some 
of the developed areas. The re cored 
riparian corridors now provide refuge 
for a multitude of aquatic, emi
aquatic and terrestrial species. 

Since 1990, the Drainage Division of 
the Office of Public Works (OPW) 
and the Central Fisheries Board have 
been engaged in a programme to 
examine both the environmental 
impacts of standard channel 
maintenance and the feasibility of 
alternative or experimental digging 
strategies. The latter are beneficial or 
at least less deleterious to the fish 
populations and the river corridor 
habitat while providing an adequate 
capacity for flood flows. Since 1996 
the programme, initiated as a pilot 
study, has been expanded to cover all 
drained channels managed by OPW 
Digging strategies that create an 
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asymmetrical cross-section are of 
particular beneftc in creating 
hydraulic diversiry and sui table 
habitat for older trout (Ki ng, 1996a; 
King et al. , in press). Maintenance 
strategies also impact on the aquatic 
planes with some strategies being of 
benefit both to fisheries and to 

retention of a clear 0pen channel 
(King, 1996b). 

Cyprinids (Coarse Fish) 

Between 1995 and 1999, coarse fish 
stock surveys were conducted on 
more than 200 lakes throughout 
Ireland. T he objective of the work 
was to provide detailed information 
on the current status of coarse fish 
stocks in these lakes and to make 
recommendations regarding their 
development as angling waters. Data 
on the physical, physico-chemical and 
biologi~al characteristics of the lakes 
were also collected. T he surveys 
revealed the presence of healthy and 
diverse coarse fish populations in 
most lakes surveyed. Roach (Rutilus 
rutilus) were widespread throughout 
the country and high population 
densities were commonly. ree;orded. 
New records for the species were 
established in the Moy catchment 
and in Lough Mask. 

Recent years have seen a significant 
increa e in the numbers of roach
bream (Abmmis bmma) hybrids in 
Irish coar e fisheries. The e fish now 
form a large proportion of angler 
acche in ftsherie such as the Royal 

and Grand anal , the River 
hannon and a large number of 

premier coarse fish lakes throughout 
the even fi hery regions. They 
provide ex ellent fi hing and are 
keenly sought by competition anglers, 
in particular. urvey conducted in 
the Barrow and ore river have 
revealed large populations of dace 
(Leucisc/lS leuciscus) up to 0.5 kg in 
weight. Da ·e have also been recencly 
r ported from the River hannon, 
dm n cream of a cleconnell. 
Population of ten h (TinCtJ" tincn) 
ha e in r a d dramatically since the 

last Scace of the Environment report 
was produced. While previously this 
species was localised in the Royal, 
Grand and Barrow Canals, it is now 
both widespread and numerous. 
T here has been an appreciable 
increase in the demand for more carp 
(Cyprinus carpio) angling waters in 
Ireland in recent years. To 
accommodate this ever expanding 
specialist angling group, carp from 
the few existing fisheries have been 
selectively stocked, to suitable 
watercourses. The progress of the 
fish in these waters is being 
monitored and further introductions 
into suitable natural and man-made 
lakes is proposed. 

DISCUSSION AND 
CONCLUSIONS 

The observations sec out in the 
previous Scace of the Environment 
report regarding the adverse effects of 
the increasing pressures on the 
aquatic environment are even more 
pertinent today. As a consequence of 
rapidly expanding urban populations 
many local auchoriry waste treatment 
facilities are under severe pressure 
and, in many instances, are unable to 

cope with the increasing volumes of 
waste generated. In rural areas there 
is a continuing threat to the aquatic 
environment from the intensive 
livestock rearing and dairying sectors, 
which generate large quantities of 

high-strength waste, the bulk of 
which is disposed of by spreading on 
land without pre-treatment. 

It is not surprising, therefore, chat the 
recent surveys of the fresh waters of 
the Stace show a continuing increase 
of the length of the river channel 
subject co slight and moderate 
pollution and highlight 
eutrophicacion as the main problem 
to be addressed by management 
measures. While this deterioration in 
the qualiry of the aquatic ecosystem is 
-relatively minor in many cases, it 
signals a change from the near 
pristine coniicions which obtained in 
many areas up to the 1970s. The 
main threat presented by these 
developments concerns· the health of 
the game fish stocks which are not 
favoured by the more productive 
waters resulting from artificial 
enrichment. There are already signs 
chat the populations of these fish are 
declining in some waters and chat this 
appears to be linked to eutrophicacion. 

The problem of eutrophication has 
nqw been fully recognised at 
Government level and is marked in 
particular by the publication of a 
catchment-based strategy to address 
the problem (DoE, 1997). This has 
led more recently to the adoption of 
the phosphorus standards for rivers 
and lakes and· to the funding, with 
EU support, of studies of monitoring 
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and management systems in a 
number of catchments including 
chose of Loughs Ree and Derg on the 
Shannon and Lough Leane in 
Killarney. These and other measures 
dealing with improvements to sewage 
and industrial waste treatment and 
with nutrient management on farms 
(see Chapter 15) are designed mainly 
or inter alia to minimise the loading 
of phosphorus on su.rface waters. An 
indication of the efficacy of such 
measures has been provided by recent 
studies in the Lough Conn catchment 
(McGarrigle et al., in press). 

The most intractable problem in 
achieving such a goal is likely to 
concern agricultural sources of 
phosphorus. The difficulty of 
preventing significant losses of 
phosphorus from farmyards and from 
lands used for spreading manure 
slurries and other wastes has been 
made clear in a number of research 
projects carried out in recent years 
(Tunney et al., 2000; Cork County 
Council et al., 1995). le is clear now 
char the more intensive types of 
agricultural activity, necessitating the 
disposal of large quantities of wastes, 
may not be compatible with the 
maintenance of good water quality, 
and require particularly stringent 
conrrol in the catchments of rivers 
and lakes of high ecological q'uality 
(McGarrigle and Champ, 1999). 
While the inclusion of most of the 

pig and poultry rearing enterprises in 
the EPA's Integrated Poll ution 
Control licensing system has brought 
about a more systematic measure of 
control of these enterprises than 
heretofore, the continued reliance on 
land spreading as the ultimate 
method of disposal still carries 
significant risks and presents major 
problems from the point of view of 
enforcement of licence conditions. 

The pig and poultry sectors account 
for only a minor proportion of the 
phosphorus load generated in 
livestock manures and the same 
pollution risks apply to the much 
greater amounts produced on the 
dairy and other cattle farms which 
remain outside the IPC system. The 
EU Rural Environment Protection 
Scheme (REPS) has some potential to 
address these cases by encouraging 
less intensive farming, although it 
appears that the scheme is not 
attracting, or cannot attract, the 
involvement of the larger enterprises. 
In addition, the concept of nutrient 
management planning which is pare 
of the REPS scheme is now provided 
for under the Water Pollution Acts, 
allowing a local authority to require 
such planning on farms where it 
deems there is a risk of pollution. 
There is little doubt chat such 
planning is urgently needed as the 
practice, which has largely obtained 
to date, of dealing with slurries and 
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oth rfarmwace · a a dip al 
probl m rath r than as a ur f 
nutrient for th land ha 1,d t 

much of eh wac r p llu ti n 
a so iaced with agri ulture. H ,. 
it mu c be on eded chat bringin 
about uch a chang is likely t 
pre enc management hallengc n 
individual farms and will need 
continued support from eh 
government advisory agen 1e 111 

many cases. 

The phosphorus loads from sewage 
and indu trial wastes are mu h 
smaller cl1an chose from agri u l tu re 
but are, in tl1e main, directly 
discharged to waters. In additi n, 
these discharges are onrinuous and 
may be the dominant factor of 
enrichment in many river rea he in 
the low flow periods when the run
off from land is reduced. T hus the 
eutrophicacion potential of such 
wastes may be greater, per unit of 
phosphorus produced, than tho c 
derived for farm lands. While the 
appropriate phosphorus reduction 
strategies are be t addre sed on an 
individual catchment basi , there is 
an arguable ea e, therefore, for the 
provision of phosphorus removal 
from all sizeable waste effluents in the 
public and private sectors. The urban 
waste water treatment Directive has 
limited relevance in this connection 
as nutrient removal is required only 
for discharges greater than 10,000 
person equivalents in the case of 
ensicive areas. However, phosphorus 

removal is now being provided for 
smaller discharges in the context of 
the Catchment Management 
programmes to combat 
eutrophicacion, e.g., in the Shannon 
catchment; this approach needs to be 
applied on a wider basis. The same 
approach is warranted for some 
industrial sectors, e.g., milk processing 
and slaughtering plants, where the waste 
effluents have relatively high 
phosphorus concentrations, comparable 
to chose in sewage. The EPA is 
addressing this need in the case of those 
activities subject to the Integrated 
Pollution Control licensing system. 
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There are no other widespread quality 
problems in inland waters 
comparable co eucrophication. 
However, the localised pollution of 
groundwacers is a matter of concern 
and calls for improved management 
and protection of these resources. 
Nitrate contamination of waters 
appears co be increasing in the south
east of the country and this trend will 
need close surveillance. In some 
areas, there may be a requirement at 
this stage for the designation of 
vulnerable zop.es under the EU 
nitrates Directive in order co reinforce 
the codes of good practice already 
issued in accordance with that 
directive. In regard ro potentially 
toxic substances in waters, the limited 
data available indicate that, with the 
exception of those in some of the 
older mining area , the State's waters 
are not significantly affected by such 
contamination. This database needs 
to be increased and widened co cover 
the synthetic organic compounds, 
such as herbicides, imported into the 
State in large quantities including 
tho e known ro affect the 
reproductive y rem in fi h. 

le i . concluded that the quality of che 
rate' inland waters remain relatively 

good de pice the continuing ero ion 
of thi po icion by the pread of 
eucrophicacion. le remain to be een 
whether che measure introduced in 
recent years to counteract chi 
de elopm nt will b ufficientl , 
effi rive and, in parti ular, allow che 
target et dm n in eh Pho phoru 

candard Reoulacion co b met for 
pre encl • polluc d war r . uch 
impr em nc will be ne ded in any 
event under che propo d EU 
framework Dire rive (E 1996) on 
water poli y which, inter a/in ec a 
ery d manding taro t of good 
ological quality in all war rs. Th 

on ept of oood olooical quality in 
che draft Dir civ i v ry widely 
defined embra ing all a p c of che 
aquaci o } t rn, including water 
quality, and will greatly xc nd, in 
parci ular, eh ran" f bi logical 
indi .uo t b m nit red. 

However, it is clear chat attainment of 
good quality as defined will demand 
at the least a racing of satisfactory for 
river water quality and mesocrophic 
for lake water quality when these are 
judged by the classifications schemes 
currently used in the Scace. 
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ESTUARINE A ND COASTAL WATERS 

The sea waters around Ireland are generally clean and the main 
environmental issue relating to them is the impact of fishing 
activity on both target and non-target species. There is concern 
about some stocks of cod, hake, saithe, plaice and sole. There 
is concern too that the by-catch mortality of harbour porpoises 
in the Celtic Sea hake fishery may be greater than can be 
sustained by the population. The discharges from t he British 
Nuclear Fuels reprocessing plant at Sellafield continue to result 
in contamination of the Irish marine environment, but exposure 
of humans is not considered to pose a significant healt h risk. 

Diverse pressures come to bear on the estuarine and coastal 
environment, leading to impaired quality in some respects. The 
use of paints containing the compound tributyltin (TBT) for 
anti-fouling on vessels is a serious continuing problem in 
various parts of the world; in Ireland impacts have been 
increasing in general port areas and particularly in fi sh ing ports. 

In certain tidal inlets receiving organic discharges, notably a 
section of the Lee Estuary/Inner Cork Harbour and t he estuary 
of the Castletown River (Dundalk), these discharges resu lt in 
areas of serious deoxygenat ion. Surveys indicate that sustained 
eutrophic conditions are confined mainly to inner Cork Harbour 
and the Broadmeadow Estuary, County Dublin. Current and 
planned initiatives, notably the upgrading of national sewage 
treatment infrastructure (Chapter 5) are expected to bring 
about considerable improvements in these and other areas. 

Various forms of coastal development, much of which is related 
to tourism and leisure act ivit ies, are increasing pressures on the 
coastal zone and particularly on vulnerable habitats. This is a 
matter of serious concern and requires a strategic and multi
sectoral response. Litter from sources both on land and at sea 
remains a problem which diminishes t he aesthetic quality of the 
coast. The quality of bathing waters is generally very good. 
Overall, the environmenta l quality of Ireland's estuaries, bays 
and coastal waters remains exceptional ly good in a European 
context but this quality is subject to increasing pressures and 
needs to be guarded. 

INTRODUCTION 

The waters of che north-east Atlantic 
largely determine the nature and 
composition of Ireland's coastal and 
offshore waters, making chem among 
the highest quality marine waters in 

Europe. The open ocean is not 
entirely free of contaminants, 
however, since it receives atmospheric 
deposition of pollutants chat have 
been emitted to the air (Chapter 5, 
Chapter 7). Closer to the shore, and 
particularly in certain bays and 
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estuaries, urban and indu trial 
effiuencs give ri e co varyino- degr e 
of qualiry impairment. Thi may b 
augmented by river whi h nter 
tidal waters carrying large amount of 
substances such as organic matt r and 
nutrients deriving from agri ulcure 
and other activities inland. 

The coasdine of Ir land i heavily 
indented, particularly on the Aclanci 
seaboard. There are some 400 
estuarie , of whi h fewer than 50 an 
be regarded as being of a ignifi ant 
size. Approximately 34 per cent of 
cl1e coastline is sandy beach, with the 
rest predominantly rock and liff, 
except for a.round 10 per cent mud 
shore, which is largely restricted to 
estuaries. Over half of the Iri h 
population is now living within 10 
km of the coast (Chapter 2), and 
most of che major towns are situated 
on estuaries and bays. The coastal 
zone also supports, in large mea ure, 
strategic sectors such as heavy 
industry, power generation, external 
trade, fisheries, aquaculture and 
tourism (Chapter 3). The estuarine 
and coastal environment is 
consequently subject to a wide variery 
of human pressures. These include 
inputs of organic matter, nutrient 
and contaminants from sources such 
as urban waste water, industrial 
discharges, riverine inflow and 
accidental spillages (Chapter 5), as 
well as the impacts of activities such 
as fisheries, shipping, aquaculture and 
tourism (Chapter 7). The fabric of 
the coastline itself may be physically 
altered by erosion or deposition, both 
natural and through human 
intervention. 

The environmental qualiry of 
estuarine and coastal waters is 
monitored by the Environmental 
Protection Agency (EPA), the Local 
Authorities, the Manne Inscicuce's 
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Fisheries Research Centre (FRC), the 
Department of the Marine and 
Natural Resources and the 
Radiological Protection Institute of 
Ireland. Additional work is carried 
out by other bodies including non
governmental organisations (NGOs) 
and educational institutes. 
Monitoring of the estuarine and 
marine environment has been heavily 
influenced by Ireland's commitments 
as a member of the European Union. 
Significant initiatives in the area of 
marine environmental monitoring 
and assessment have also come from 
the Convention for the Protection of 
the Marine Environment of the 
North East Atlantic (OSPAR 
Convention). 

This chapter presents an overview of 
general environmental quality 
conditions in estuarine and coastal 
water in tl1e period since the 
previous rate of the Environment 
report ( tapleton, 1996). 
Environmental aspects of the fisheries 
and aquaculture sectors are briefly 
r view d, while discussion of general 
habitat quality and biodiversity is 
included in Chapter 12. An 
important ource of information for 
chis chapter was the recent assessment 
of the quality status of Ireland's 
marine and coastal areas and adjacent 
seas under-taken by the Marine 
In cicute (Boden et al. 1999) a part 
of a wider O PAR a e ment of the 
war r of the nortl1-east Atlantic. 

EFFECTS OF ORGANIC 
WASTES AND NUTRIENTS 

Regular water quality monitoring is 
carried out in 25 estuaries and bays 
around the country, including the 
estuaries of most of the major rivers, 
to assess the effects of organic matter 
and nutrient discharges. The surveys 
are carried out mainly in the summer 
months, the period when low water 
exchange and higher temperatures 
increase the likelihood of the 
occurrence of oxygen imbalance and 
eutrophic levels of plant growth. 
Winter surveys are carried out in 
near-shore waters as well as in 
offshore waters in the Irish Sea to 
monitor levels of nutrients in the 
absence of plant growth. 

The results of water quality surveys 
over the period 1995-1997 were 
assessed in the latest review of water 
quality in Ireland (Lucey et al., 
1999). The findings of these surveys 
indicate that the general quality of 
estuarine and coastal waters around 
the country has remained high. 
While most major estuaries receive 
inputs of sewage and other wastes 
(Chapter 5), the majority showed no 
clear indications of excessive 
enrichment or seriously impaired 
environmental conditions. 

However, certain areas in a few 

estuaries and bays continue to exhibit 
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serious deoxygenation, including a 
section of the Lee Estuary/Inner Cork 
Harbour and the estuary of the 
Casdetown River in the vicinity of 
Dundalk. A similarly affected area in 
the estuary of the Lee (Tralee) River 
was relatively small in extent. 

Clear and sustained eutrophic 
conditions were observed only in a 
few estuaries. Nutrients from both 
riverine inflows and local discharges 
were present at high levels in 'rhe Lee 
Estuary and the Lough Mahon area 
of Inner Cork Harbour, and excessive 
phytoplankton blooms were observed 
regularly. Eutrophic levels of growth 
were also common in ilie 
Broadmeadow Estuary in North 
County Dublin, an impounded 
lagoon chat consequently has a very 
low flushing rate which allows high 
plankton biomass to develop. 

Intermittent pollution due to effluent 
discharges was observed in the Boyne, 
Liffey, Suir, Shannon and Garavoge 
estuaries. Conditions in these waters 
typically improved rapidly within a 
short distance of the affected areas, 

and ilie severity of pollution was 
insufficient to cause significant or 
prolonged disturbance to fish and 
oilier biota. There were no 
indications of sustained eucrophic 
conditions in iliese areas, although 
periodic blooms of phytoplankton 
were occasionally observed in some 
cases, notably ilie estuaries of me 
Liffey and Garavoge. Strandings of 
macroalgae were also noted in some 
of these areas, particularly on the 
shores of Dublin and Dundalk Bays. 

Elevated growth of phytoplankton is 
a regular feature of the estuaries in 
ilie souili and souili-easc, notably the 
estuaries of ilie Slaney (Box 10.1), 
Barrow-Nore-Suir, Blackwater and 
Bandon rivers, and in the Cashen
Feale, Maigue and Deel estuaries in 
ilie mid-west region. In all of mese, 
very high chlorophyll a 
concentrations were regularly 
recorded during the summer 
months, particularly in the low-
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salinity reaches. However, both the 
areas and the volumes of water 
affected were limited, and associated 
effects such as oxygen supersaturation 
were generally unremarkable. It is 
therefore probable that the 
development of unusually high 
summer phytoplankton 
concentrations in the upper reaches of 
all of these estuaries is strongly related 
co their poor flushing rates (Neill, 
1998), which are particularly evident 
in periods of lowered freshwater 
flows . Thus, it is not yet possible to 
make a definitive assessment of the 

trophic status of these esruari s; it is 
possible that they are naturally 
productive areas which would 
occasionally exhibit high 
phytoplankton production rates even 
in the absence of significant nutrient 
enrichment through human activities. 
Nevertheless, it will be necessary to 
redouble current efforts to reduce 
nutrient inputs from diffuse sources 
into these estuaries and their feeder 
rivers, in accordance with the EU 
urban waste water.and nitrates 
Directives. 

War r quality in 
found to be high. nditi n in the 
Liffey/Tolka scuary ,. ere o nerall 
impair d how ver, due large! t th 
dis harge from the Rino nd s wa ' 
work , and o ea ional evid ' n of 
eutrophication in eh 6 rm of high 
phytoplankton abundan e wa 
observed in the estuarine area. No 
signs of water-column ucr phi acion 
were observed in Dublin Bay, 
although as already noted, there were 
instead scrandings of variable 
quantities of macroalgae on the 
shores each summer. 

Box 10.1 Modelling Nutrients and Algae in Estuaries 

Supported by the 1994-1999 environmental research programme (Chapter 1 ), a detailed two-year study of nutrient 
dynamics and algal growth in the estuarine zones of Wexford and Cork Harbours has been undertaken. The project 
was carried out by a consortium of Irish researchers with additional input from the EPA, the Marine Institute and the 
Local Authorities. Using innovative techniques, inclu~ing aerial video imagery and detailed field monitoring of 
hydrology, water quality and ecological zonation, the project has investigated all potential sources of nutrients, rates 
of transport through the estuaries and the resulting patterns of phytoplankton production. High-resolution 
mathematical models of both estuaries were developed and validated using the results of dye-release experiments and 
other field data, and a Geographic Information System (GIS) user interface was constructed for each model. These 
models will allow prediction of the effects of different conditions of weather, river flow and nutrient inputs on algal 
growth and eutrophication in Wexford and Cork Harbours, greatly assisting in the ongoing management of these 
waters. It is hoped that this study will also provide a methodology for similar studies in other Irish estuaries. 
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The GIS map above shows water depths (bathymetry) in Wexford Harbour and the results of aerial re~ote sensing of 
chlorophyll (an indicator of the abundance of algae in the water). The lower chlorophyll levels occur in areas of strong 

Water movement. 

Costello et al., in press. 
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Recent studies indicate that the fauna 
occupying the sediments in estuaries 
and bays may be experiencing only 
moderate, local effects of organic 
enrichment. Exceptions are the Liffey 
estuary and parts of Dublin Bay, and 
also Inner Cork Harbour, where quite 
extensive alteration of the expected 
sediment fauna has been found over 
the years (ERU, 1989; Boelens et al., 
1999). 

Water quality was generally very high 
in the coastal areas surveyed. Winter 
nutrient concentrations, monitored 
by the Marine Institute in the 
western Irish Sea during the period 
1995-1997 (M. Bloxham, pers. 
comm.), were, except in the vicinity 
of the major estuaries, broadly similar 
to background levels in the north-east 
Atlantic. 

A bloom of the colony-forming 
Prymnesiophyte alga Phaeocystis 
globosa was observed throughout the 
western Irish Sea from mid May to 
early June 1996 (Lucey et al., 1999). 
This caused the deposition of a 
mucous material, composed of 
decaying colonies, at a number of 
locations along the east coast. Excess 
production of a related species has 
been observed regularly in the 
English Channel and the southern 
North Sea over the last number of 
year , and has been linked to nutrient 
enrichment (Lancelot et al., 1987; 
Richardson, 1989). There was no 
indication, however, that the 1996 

Phaeocystis event was directly related 
to local nutrient inputs. 

TOXIC CONTAMINANT 
LEVELS 

Potential sources of hydrocarbons, 
heavy metals and synthetic organic 
chemical substances entering tidal 
waters include both licensed and, 
probably more importantly, 
accidental or unauthorised releases 
from industrial sources such as oil 
storage depots, garages, general 
manufacturing and mining 
operations. Other important sources 
of these materials are ports and 
harbours, horticulture and runoff 
from urban areas, notably road 
surfaces. 

An extensive background survey of 
metals and chlorinated hydrocarbons 
in shellfish, finfish, water and 
sediments at a variety of locations 
around the coast was carried out by 
the FRC in the period berween 1978 
and 1988 (O'Sullivan et al., 1991). 
The results showed that the general 
overall trend in metal levels over that 
period was one of stability or, in the 
case of more marked contamination, 
of reduction over time, and it was 
concluded that with few exceptions 
Irish coastal waters carried very low 
levels of contamination. The most 
recent published results for the heavy 
metals cadmium, copper, lead, zinc 
and chromium, and for chlorinated 
hydrocarbon concentrations, in 

finfish were also low and within 
standard and guidance values (Bloxham 
et al., 1998; Rowe et al., 1998). 

Mercury concentrations in finfish 
from the commercial catch and 
shellfish from the major growing 
areas were also found to be low and 
well within the EC limits set for 
protection of the consumer. 
Concentrations of 'priority 
organochlorines', including the DDT 
group of compounds and the 
polychlorinated biphenyls (PCBs), in 
the tissues of all fish and shellfish 
monitored were found to be less than 
1 per cent of the strictest values 
applied by OSPAR countries for the 
protection of human health. There is, 
however, some cause for keeping 
under review the body burdens of 
these substances present in seabirds 
and in seals, porpoises and other 
marine mammals (Boelens et al., 
1999). 

In the early 1990s significant 
concentrations of the pesticide 
toxaphene, which is not known to 
have been used extensively in western 
Europe, were detected in a number of 
commercial fish species throughout 
the north-east Atlantic, including 
sites off the west coast of Ireland. The 
fe'Y existing national standards for 
toxaphene in food are contradictory 
and a review of European standards 
for toxaphene in seafood has been 
initiated (Boelens et al. , 1999). 



Unusually high levels of 
conraminants, particularly mercury 

and the anti-fouling agent tributyltin 
(TBT) (see below) were detected in 
the surface sediments of Ban try 

Harbour in the period 1994 - 1997 
(Nixon, 1997). Lead levels were also 
unusually high in parts of the 
harbour and such contamination 
would be expected to have 
detrimental effects on sediment

dwelling species. Because there are no 
major industrial or agricultural 
activities in the Bantry area and the 

sewage discharge is relatively small, 
the reason for the high metal levels is 
not immediately clear. The TBT 

contamination, however, was much 
higher than in Kenmare Bay, and was 
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attributed to the use of anti-fouling 
paints on boats and the subsequent 
cleaning of these vessels (Nixon, 
1997; Byrne O Cleirigh, 1998). 
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TRIBUTYLTIN 

Tributylrin ha be ' n us'd sin 'eh 
1960 a the bi idal a enc in anti
fouling paint n boar and ships. le 
was al o u ·d exten ively n a e 
netting at almon farm in the l 9 Os. 
TBT is one of a class of yntheti 
chemical known as endo rine 
disrupters ( hapter 7), wh i h au e 
changes to the normal fun tioning of 
hormones in humans and animals 
and can lead to physi al deformation 
of reproductive structures and 
reduced reproductive uccess. TBT 
itself is known to cau e 
masculinisation (impo ex) of fcmal' 
mollusc , even at extremely low 
ambient concentrations as well as 
growth retardation and deformitics in 
both tissues and shell tructure. 

Studies in· the 1980s revealed TBT 
contamination to be a wide pread 
problem in Irish water (Min hin and 
Duggan, 1986; Minchin et al., 1987), 
and a by-law was introduced in April 
1987 prohibiting, with few 
exceptions, the use of TBT on vessel 
under 25 metres and on other 
structures including fish farm cages. 
Since 1987, regular surveys have been 
conducted to determine changes in 
contan1ination levels in areas with 
aquaculture, small boat activity and 
at major pores. The results are 
summarised in Figures 10.1 and 10.2, 
and indicate a general reduction in 
TBT contamination in the vicinity of 
aquaculture sites and smal l boat 
activity since 1987, although there 
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Box 10.2 Classification System for Shellfish Production Areas 

The scheme of classification of shellfish production areas, operated by the Department of the Marine and Natural 
Resources under Directive 91/492/EEC (CEC, 1991), is as follows: 

Classification Faecal coliforms (f. colt) per Requirements 

gram of shellfish flesh 

A Less than 3 (2.3) None - sale for direct human consumption permitted1 

Purification in an approved plant for 48 hours prior to 
sale for human consumption2 

B 3 (2.3) or greater with not more than 
10% of samples exceeding 60 (46) 

C Greater than 60 (46) and not 
more than 600 (460) 

Relaying for a period of at least two months in clean 
seawater prior to sa le for human consumption2 

1 In addition must not contain Salmonella in 25 grams of flesh 

2 Scientifically proven cooking methods, approved by the Standing Veterinary Committee, may obviate the necessity for purification or relaying 

Note: All figures in bracktets refer to E. coli. 
Although the classification is mainly based on the bacteriological quality of the shellfish, other criteria are also taken into account for the assessment. 

has been an increase in other areas 
(Minchin et aL., 1995). The most 
contaminated areas were busy pores, 
especially in escu;ries and bays, and 
where TBT paints are still applied co 
ships exempt from the 1987 ban. Ic 
is therefore clear chat the use of TBT 
is a serious continuing problem in 
Irish waters as in other pa~cs of the 
world, and research into alternative 
anti-fouling treatments is ongoing. 
The Internacional Maritime 
Organi acion has recently proposed 
an extension of tl1e current ban co 
include ships up co 50 metres in 
length. 

SHELLFISH WATERS 

Classification 

The Irish shellfish industry is 
continuing co expand at a rapid rate 
( hapcer 3) . In order co safeguard 
the industry and the consumer, 
environmental and public health 
monitoring programmes are in place. 

hellfi h production areas are 
classified by che Department of tl1e 
Marin and Natural Resources under 
the Regulations ( I No. 147 of 1996) 
that enforce the EC Directive laying 
down tl1 health condition for the 
production and che placing on the 
market of Ii bivalve molluscs (CE , 
1991). Th cheme of d as ificacion 

has three categories, corresponding 
with the criteria as laid down in the 
Directive, which are summarised in 
Box 10.2. 

Currently, 58 production areas are 
sampled in che monitoring 
programme under the Directive. 
The most recent classification, 
effective from November 1998, is 
given in Table 10.1 along with 
classifications in previous review 
periods (Toner et aL., 1986; Clabby et 
al, 1992; Bowman et aL., 1996). 
A full list of the sites wi th their most 
recent classification (M. O'Driscoll, 
pers. comm.) is illustrated in 
Fig. 10.3. 

Monitoring of Contaminants in 
Shellfish Waters 

Member Scares are required under an 
earlier EC Directive (CEC, 1979), co 

Total 58* 

A 26 % 55% 
B 60% 29% 
C 2% 3% 

monitor designated shellfish waters to 
ensure chat the quality of the edible 
species is maintained or enhanced. A 
total of 14 areas have been· designated 
co date under the Quality of Shellfish 
Waters Regulations 1994, which 
transposed the requirements of the 
Directive into Irish law. Water and 
shellfish samples were analysed for 
physico-chemical parameters and 
chemical contaminants at 21 sires in 
1995, including the 14 designated 
areas (Fig. 10.3) as well as sires in 
Wexford Harbour, at Archursrown 
(Waterford); Cork Harbour, Kenmaie 
Bay, Tralee Bay, Aughinish (Limerick) 
and Lough Foyle. In 1996, 
Dungarvan Harbour was added to 

the list of surveyed areas. 
The water quality of the shellfish 
growing areas was good and complied 
with the requirements of the 
Regulations. Petroleum hyd rocarbons 
were not observed in any of the 

1986 

13 

38Yo 

60% 54% 

12% 8% 

•tour areas were classed as partly A and B; one as B and C; one as A, B and C 
.. five areas were classed as partly A and B; one as A and C; one as B and c 
.,. .. four areas were not classified 

Environment 
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Fig. 10.3 Shellfish Production Areas (Directive 91/492/EEC) 

shellfish waters nor as deposits on 
shellfish. With the exception of 
elevated lead in mussels from Wexford 
and slightly elevated cadmium in 
oysters from some other areas, trace 
metal levels were consistently low 
(Bloxham et al. , 1998). The elevated 
cadmium values have been recorded 
consistently over a number of years, 

and appear not to be anthropogenic 
in origin (Nixon et at., 1995). 

Phycotoxins 

Since 1984, the Fisheries Research 
Cenrre has operated a national 
monitoring programme for detecting 
the occurrence in shellfish of 

phycotoxins, from certain planktonic 

algae (McMal1on, 1994). These 
toxins have been associated with 
illness and in some cases death in 
humans following consumption of 
·shellfish. There are no antidotes 
available for any of the toxins 
involved, nor can they be destroyed 
by cooking or processing. The 
monitoring programme is based on a 
laboratory bioassay, and samples are 
collected regularly from all shellfish 
production areas. When a production 
area gives a positive result for toxins, 
restrictions on che harvesting and sale 
of the shellfish are put in place under 
the terms of Directive 91/492/EEC 
(CEC, 1991). The average annual 
duration of closures of selected 
shellfish production areas arising from 

l ~ ,~' ~ I"' ! • 

Enviro111nenc 

the d c ti n of harmful al~l toxins is 
shown in Fio-. 10.4. 

Ex pt in a fi w a es, the ro-:111isms 
most likely to have au ,d th' 
toxicity in the e in tan es are the 
dinoflagellates Di11ophysis r1mtr1 and 
D. ncuminnta. These pe ie and 
other have been as o iat d with a 
gastroencerici -like illne known as 
diarrhetic shellfish poisoning 
(DSP), the symptoms of which 
include diarrhoea and vomiting. A 
potentially more serious condition 
known a paralytic h ll fis h poi oning 
(PSP) is apparencly not a general 
problem in Irish hellfish water , 
although the cau ativc organisms as 
well as PSP toxins have been r ordcd 
at low levels here in che past 
(McMahon, 1994) . 

Although other coast in Ireland arc 
occasionally affected, the sou eh-we t 
is most liab le co be :-1ffe c d by this 
phenomenon (Fig. 10.4). There is no 
evidence chat u h blooms r harmful 
phytoplankton in the ouch-west :1r 

indicative of local nutrient 
enrichment and pollution; in face, 
field studies indicate that the 
accumulation of toxins in shellfish in 
this region can be directly linked to 

Donogal Bay 141 

Clew Bay (61 

Killary Harbour (6) 

1. 

tGnvaro fS) 

'·"" 

21. 

Ardgroom 
Harbour (7) 

Boelens et al., 1999 

Lough Faylo 151 

2.3' 

, .. 
Carlingfard Lough 131 

0.0,, 

Waxfard Harboor (7) 

o. 
Dungorvan 
Hamaur (41 

Cork Horbour 
161 

Numbers in brackets indicate the number of 
years that samples were submitted. 
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offshore blooms being carried 
into nearshore shellfish areas by 
landward currents (McMahon et 

al., 1998). 

The risk to Irish consumers of 
contracting shellfish poisoning due to 
phycotox.ins is very small because of 
the efficacy of the.monitoring and 
resting procedures in place. Regular 
resting, the frequency of which is 
weekly on a year-round basis, will 
continue to ensure that the risk of 
placing contaminated product on the 
market is minimised (McMahon, 1998). 

BATHING WATERS 

Monitoring of water quality at 
designated bathing areas is 
undertaken annually by the local 
authorities in accordanc~ with the 
requirements of eh~ EC Directive 
concerning the quality of bathing 
waters (CEC, 1976). The purpose 
of the directive is to ensure chat 
bathing water quality is maintained, 
and if necessary improved, $0 that 
it complies with specified standards 
designed to protect public health 
and the environment. Since 1996, 
the EPA has been collating the 
water quality results from the local 
authorities and reporting these in 
summarised form (EPA, 
1997· 1998a). 
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Fig. 10.5 Locations and Compliance Status of Bathing Areas in 1~~.fil 

The number of designated sea water 
bathing areas has increased over the 
year to a total of 121 sites by 1998. 
Th results for the 1998 bathing 
sea on indicate that 119 of the 121 
ices complied with the mandatory 
randard , of which 97 complied with 

the mor stringent guidline standard . 
Th location and compliance tatus 
of the bathing areas ampled during 
1 98 are shown in Fig. 10.5. 

NI bur one of the bathing areas 
omplied with the standard for total 

and faecal coliform . In addition 
9 .4 per c nt of the sites re red 
omplied with the arional Limit 
alu for fa ea! trepro occi and 

, hile onl 66 ite , ere re red for 

Envi ro 11 men t 
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dissolved oxygen, 96 per cent of these 
complied with the appropriate limit 
value. 

Compliance rates for bathing waters 
over the period 1992-1998 are 

presented in Fig. 1,0.6. Compliance 
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with the mandatory criteria has 
remained high over the period 
peaking at 100 per cent in 1994. 
Compliance with the more stringent 
guideline standards has decreased in 
the lase few years and has returned 
towards pre-1994 levels. 

. 1r01and\ 
Environment 

naly i f bachincr" at'r in r pc t 

of eh Re ulati ns i s pa rat' from, 
though omplemcnrnry co, the 
European Blu Haer hcmc 
(Fig. 10.7), a v luntary hcmc 
administered in Ireland by An 
Taisce and at European level b th, 
Foundation for Environmental 
Education in Europ . To r eive a 
blue flag, a bathing ice must, in 
addition co maintaining a high 
tandard of water quality, meet 

specified objectives with regard co 
the provision of safety servi es and 
facilities, environmental management 
of the beach area and environmenta l 
education. 

RADIOACTIVITY IN IRI H 
WATERS 

The Radiological Protection Institute 
of Ireland (RPI!) i the statutory 
authority with responsibility for 
monitoring radioactivity in the Irish 
environment. Its fun cions in lude 
the ongoing surveillance of the Irish 
marine environment, in which sea 
water as well as marine biota and 
sedimencs are monitored, to a sess the 
level and impact of radioactive 
contam ination. 

The results from che continuing RPII 
monitoring programme show that 
contamination levels of radiocaesium 
(one of the main radionuclides 
discharged up to the m id-1980s) in 
sea water, sediments, seaweed, fish 
and shellfish in the Irish Sea have 
continued to decline since the early 
1990s (Pollard et al., 1996; Long et 
al., 1998a). This decline was due ro 
changes in waste handling 
technologies at Sellafield, which 
resulted in significant reductions in 
discharges of radiocaesium (Fig. 
10.8). However, rhe commissioning 
of two new planes at the Sellafield sire 
in the early 1990s has resulted in the 
discharge of certain other 
radionuclides, particularly 
cechnecium-99, in significant 
quantities. Monitoring of 
radioactivity by the UK Ministry of 
Agriculture, Fisheries and Food 
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(Leonard et al., 1997), shows that, by 
December 1994, concentrations of 
technetium-99 in sea water off the 
Irish east and north-east coasts had 
respectively doubled and quadrupled. 
By 1995, the impact of increased 
discharges of liquid radioactive waste 
was being recorded by the RPII, who 
reported 'enhanced' concentrations of 
technetium-99 in seaweeds (Figure 
10.8) along the eastern Irish coastline 
(Pollard et al., 1996); by late 1996 
these effects had become a matter of 
serious concern to the Institute 
(RPII 1997). 

The consumption of fish and shellfish 
is the most likely route by which 
radiation exposure of the Irish public 
can occur as a con equence of 
radioactive contamination of the 
marine environment (Long et al., 
1998b), and external exposure to 

bacl1er and recreational w;ter u ers is 
con idered to be insignificant (Pollard 
et al. 1996). B cau e of cl1e lower 
radiotoxicity of technetium-99 ic 
ontributed only 15 per cent of me 

e cimaced do e due to artificial 
radioactive ontaminacion of Irish 
eafood in 1996 and 1997 till 
ignificand le than the 65 per cent 
ontriburion made b cae ium-1 7. 

Hm ever, cl1e ingestion do e from 
natural! -o urring radionuclide i 
many rim larger, and artificial 
radioa tivity in afood ac ounc for 
le than on p r enc of eh annual 
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dose limit for members of the public 
as recommended by the International 
Commission on Radiological 
Protection. 

Radiation doses due to consumption 
of seafood allow an estimation of me 
risk to the Irish public; evaluation of 
this risk is based on the assumption 
that there is a linear relationship 
between radiation dose and the risk 
of a fatal cancer. For 1996 and 1997 
the risk has been calculated as one in 
60 million for a typical seafood 
consumer (Long et al., 1998a). le is 
clear, therefore, chat the levels of 
radioactive contamination of me Irish 
marine environment do noc justifj, 
misgivings on health grounds, nor 
warrant any modification of the 
habits of people in Ireland, eimer in 
respect of consumption of seafood or 
any oilier use of me amenities of me 
marine environment (Long et aL 
1998). However, as cl1e RPII points 
out any contamination oflrelands 
marine environment resulting from 
me operations of nuclear installations 
in oilier countries i viewed as 
objectionable. 

OIL POLLUTION 

ource of accidental oil pillage 
include lo from pa ing hippino 
and land-based facilitie a well a 
offshore oil and ga in tallation . 
Report of marine oil pollution from 

Etn·ironment 

all sources have been recorded since 
1993 by the Irish Marine Emergency 
Service (IMES) of me Deparrmenc of 
me Marine and arural Resources. 
The location and excem of oil 
pollution from significant incidents 
recorded by IMES in the 1995-1997 
period are given in Table 10.2 . 

In addition to the three incidents 
outlined in Table 10.2, oilier minor 
oil spills, where rhe amounts of oil 
released were very small, have been 
recorded in me period: 15 in 1995, 
18 during 1996 and 12 in 1997 
(Boelens et al., 1999). 

When the Sea Empress went aground 
in March 1996, some 72,000 tonnes 
of oil (mainly crude) were released 
into Milford Haven in south \Vales 
making it me third lacgesr oil spill to 

have occurred in UK wacers. Some 
rime afterwards, small amounts of the 
oil were washed up on che Irish coas r. 
As it was in the form of well matured 
'car balls', chere was lirrle or no 
impact on me Irish coascal 
environment (G. Livingstone, pers. 
comm.). The results of moniroring, 
prior co and following che incidenc, 
showed no apparent effeccs on rhe 
plankton in me souchem lri h ea 
(Barren et al., 1998). 

As current levds of exploration and 
production activicy in che offshore oil 
and gas sector are low. there has been 
little eovironrnenral impact from chis 
source in Irish waters. Ir is known 
mac wich che exception of accidenral 
lo es during production che main 
potential hazard associated with sub-
ea exploration concerns the disposal 

of contaminated drilling poil close w 
the drilling location. Wich currenr 
drilling techniques ho'-\'ever. the risk 
of ignificanr impaas from mis 
ource i thought co be minimal. 

GENERAL AMENITY AND 
RECREATIO 

le i cimated chat over 1.- million 
Irish a uh:s panicipate in yanous 
maritime and oasc-b eel lei ure 

-



Location Date 

Wicklow Harbour 15 Dec. 1995 

Dublin Bay 21 Sep. 1996 

Cork Harbour 04 Nov. 1997 
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Tonnes 

70 Gas Oil) 

Unquantified 
(smal l quantity) 

31 (Heavy Fuel Oil) 

Cause 

Grounding of MV Salava 
Yulaev in severe weather 

Unknown 

Leakage of Irish Refining 
pie pipeline, Whitegate 

500 oiled o ds washed 
ashore 

sources: Irish Marine Emergency Service (Capt. G. Livingstone, pers. comm.), EPA (1998b) 

accivicies, giving rise co 29 million 
day crips per annum {Marine 
Inscirute 1998). The coastal zone 
thus conscirutes a major recreacional 
amenity, parcicularly in the summer 
months. There have been 
improvements over the lase decade in 

access and fuciliries at beaches around 
the coast as weU as the devdopment 
of increasing numbers of golf courses 
and marinas. A recent scudy of the 
economic value of the water-based 
tourism and leisUie sector esrimated 
revenue coralling £391 .9 million and 
an equivalent full-rime employment 
of 14,525 (Marine loscicute, 1998). 

However, increasing recrearional use 

of beaches has been reporred co have 
led co increases in litter as well as 
physical and ecological damage co 

many areas {Boelens et al., 1999), 
particularly fragile sand dune sires 
where unresrricce.d access has 
concribuced co the recreac of the 
dunes and encroachment of che high 
tide line. There is also pocemial for 
increasing pressures from 
developmencs such as golf links, 
marinas, holiday homes and caravan 
parks (Chapter 7). The resident 
populacions of coascal cowns and 
villages have also been increasing in 
recent rimes, and sardlice imagery 
shows chat che proponion of che 
coastal zone covered by discontinuous 
urban fabric (including industrial and 
commercial uni1S) bas increased b)• 
over 25 per cenc since rhe mid 198~. 

It is therefore essencw co inremi.fy 
efforts towards managemeott: of die 
coastal zone. Afcbougb mudt of 
Ireland's coascline remains relatively 

undisturbed, there is still insufficient 
information by which co judge rhe 
current rate and long-term 
environmental implications of coastal 
development. The Government 
published a draft policy on coasral 
zone management in 1997 (Brady 
Shipman Marcin, 1997) wirh a view 
co improving planning and control of 
coastal developments at local, 
regional and national level (See also 
Chapters 11 and 15). 

UTTERAND 
UNAUTHORISEO DUMP G 
0 THECOAST 

The aesrheric and amenity value of 
the coastal zone is particularly 
vulnerable co degradation by litter, 
which can also impact adverse~' on 
wildlife. Litter on the Irish coasc 
comes from a variety of sources, borh 
land and sea. In che October 1997 
Coamvarch Europe survey of the 
Irish coastline, more rhan 1,300 sites 
were examined, of which some l, l 00 
were in rhe Republic (Dubsky et al., 
1998a); ac cbe rime of writing, 
preliminary results from chc Ocrober 

1998 survey of 866 sites (592 in the 
Republic were also ,waibble (Ou"'kr 
et al., 1998b}. In both surveys, b,ge 
mecal items and landfill m,atcri.al ~·e,-e 
found ro be the mmt common form 
of large waste/debris. Thoe ~· :.e 
observed, rc:s-pcai ·dy, at 26A and 
26.3 per cent of sitt."°' around ahc: 
coast in J 997, and at 29 f)':'f ant and 
27 per cent of titt."I f'-."l'fX-Ol ·d,- in 
1998. Homehold rubbi,h, drinb 
containers and pla,tio s'Uch .t 

shopping bag,. bottles and•~ ·p , • 
holders were among the item, 
regularly notal. fc ~·er pb k., ~.~1 
and glau drink, comaina:. ~ "fC' 

found in 1998 compar,-d 10 1 'J'fl., 

but numbers are still much tit~ 
chan in the earl,• 199(k. 

Boch repon, note ffllt' \urding, ni r 

since 1989 in the: rcwrding of 
fuhing-rdatal pk"k ~'a.1>1tlt' itt,-m'I\, 
such a, fragmrnt'li of OJ~~.~ llll<t'lt'I\, 

float, and iropu,. It i, oott ~in ~,:.., 

much of chc onnH inciHt~ ii '111Uk£' tto 

aquaculture aai ·it~"I>. butt lli.d~fi.«lu 
and finfi'lih fann, h.ii It' ~w ikdkirattiitf"~ 
~ large conrributm'I> of O,n mu 
adjaccm hori£.-.. Th«:: D 997 n!1:pcn11 
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concluded by noting chat, while there 
were some signs of progress, che 
greater use of powers available under 
the Waste Management Ace (1996) 
and the Litter Pollution Ace (1997) 
could ensure a considerable 
improvement in the quality of the 
coastal environment. The 1998 
report observed chat the number of 
beaches showing evidence of sewage 
matter has risen during the 1990s. 
This is apparently related co the 
expansion in the numbers of caravan 
sires and holiday homes, noted 
earlier, without the prior installation 
of adequate sewage infrastructure. 

IMPACTS OF MARINE 
DUMPING 

Licensed dumping of waste material 
at sea was outlined in Chapter 5. 
The di charge of sewage sludge from 
the Ringsend sewage works in an area 
about 14 km ea c of the Dublin coast 
after 1990 was fou nd co have had no 
mea urable effect on the qenchic 
fauna! assemblages of this area 
(Nei land 1994) largely due co tl1e 
active and dispersive nature of the 
area. This dumping ceased in 

epcember 1999. 

Mu h of the dredge spoil created in 
Ireland derives from maintenance 
dredging in the various pores and 
harbour around tl1e country, and the 
cale and frequency of disposal is 

generally small and involves mall 
quantitie of material. A permit co 
dump dredge poil at a is given 

nl ' if no benefi ia! u e or alternative 
land.-ba ed di po al option can be 

identified. Heavily contaminated 
sediments are not licensed for sea 
disposal in Ireland, but must instead 
be disposed of on land. Impacts 
from the disposal of dredged material 
include the covering over of 
indigenous sediments and their 
resident fauna! communities, and 
potential degradation -of fish breeding 
and nursery areas. Fine sediments 
from industrial harbours may contain 
relatively high concentrations of 
tnecals and organics, and resuspension 
of this material into che water 
column during operations may be of 
concern in relation co both the 
dredging site and the dump site. 

There has been little evidence of 
significant metal contamination in 
the area of the dump site for dredged 
material from Dublin Pore and the 
adjacent pre-1990 sewage sludge 
dump site off Howch. There is a 
concern, however, chat insufficient 
attention is paid co che selection of 
dumping sires for the spoil produced 
in the majority of ports and harbours 
around the country, and increased 
monitoring of the effects of dumping 
on the local biota is required (Boelens 
et aL., 1999). 

ENVIRONMENTAL ASPECTS 
OF FISHERIES AND MARINE 
AQUACULTURE 

An outline of the marine food sector 
was given in Chapter 3, and the 
potential environmental pressures 
associated with fishing and marine 
farming activities were discussed 
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further in Chapter 7. Recent 
information on the state of 
commercial fish and shellfish stocks 
and on the impact of the marine food 
industry on non-target organisms was 
comprehensively reviewed as part of 
the assessment of Ireland's coastal 
waters and adjacent seas (Boelens et 
al, 1999). Some of the main 
findings relating to the environmental 
aspects of this industry are ouclined 
below. 

State of Fish Stocks 

Information on fish landings is 
collared by the Incernacional Council 
for the Exploration of the Seas 
(ICES), primarily from figures 
reported by the fleets in the various 
countries. There is a recognition thar 
these statistics are imperfect because 
of frequently inaccurate reporting of 
catches, but they nonetheless 
constitute the best available data on 
which co base estimates of stock size 
and allowable quotas for each species. 

Many commercially important fish 
species are heavily exploited in the 
waters around Ireland. Recent ICES 
figures suggest that significant . 
proportions of the total adult stocks 
of the main pelagic (mid water) and 
demersal (sea-bed) fish species, up to 

60 per cent in some instances, are 
taken in catches. Pelagic fish, mainly 
mackerel, horse mackerel and herring, 
typically make up around rwo-thirds 
of the coral fish and shellfish 
landings. Mackerel stocks are 
currently thought co be low in 
historic terms, but stable and within 



(above) safe biological limits; this is 
rhe minimum stock size below which 
replenishment by recruitment is likely 
to be insufficient to sustain a viable 
fishery, based on ICES models of the 
species concerned. Spawning stocks 
of horse mackerel are reported to 
have declined by 75 per cent over the 
last decade, and recruitment of this 
species would appear to be highly 
variable from year to year. There is a 
real concern that the fishery is not 
sustainable at current rates of 

exploicacion. 

Following major stock collapses due 
to overfishing, many herring fisheries 
in Western Europe were closed in the 
lace 1970s. As a result, the stocks 
substantially recovered, but in recent 
years concern has been expressed 
again about many of them. The 
spawning stock to the west and 
norrh-west of Ireland has decreased 
sharply from a peak in the lace 1980s, 
while coral landings have remained 
relatively constant, and there appears 
to be a need for significant reduction 
in fishing pressure. The herring 
fishery in the waters off the south and 
sourh-wesc coasts is also currently 
outside safe limits, though the 
spawning stock in this area appears to 
be more stable (ICES, 1998). 

Among the demersal species, there is 
concern about some stocks of cod, 
hake, saithe, plaice and sole. 
Significant reductions in quotas have 
recencly been agreed for a number of 
species in the Irish Sea, notably the 
cod fishery. Whiting stocks are low 
bur stable in Irish waters, and 
haddock stocks are currently believed 
to be stable or increasing. Stocks of 
sole in the Irish Sea are considered to 
be outside safe limits because of both 
a low spawning stock biomass and 
high fishing mortality, while plaice 
stocks are close to safe limits. 
Anglerfish and a number of 
carrilaginous fishes such as the rays 
and skates are also at dangerously low 
levels; these species are long-lived, 
slow growing and have very low 
recruitment races, and are 
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therefore uniqu,ely at risk from 
overexploitation. 

The commercial salmon nee fishery in 
coastal waters and estuaries currently 
accounts for around 85 per cent of 
the total salmon catch, with the 
remainder made up by rod and line 
angling up river. Total nominal 
catches of Atlantic salmon have 
declined considerably over che last 
two decades, in Ireland and elsewhere 
(Figure 10.9). The most recent ICES 
assessment of European salmon 
stocks indicate that this species is 
close to or outside safe biological 
limits and a significant reduction in 
exploitation is required. The 
management of salmon stocks is 
problematic because of the recognised 
under-reporting of catches, according 
to the Salmon Management Task 
Force (1996). Changes in the 
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licensing system for salmon fishing 
and tl1e introduction of car ass 
ragging are intended to partly redn.: .. 
this situation (Boelens et nl., 1999) 
(see also Chapter 9). 

Sea trout stocks in Ireland and 
elsewhere suffered a serious collap c 
in the late 1980s (Fig. 10.10), leading 
to a major controver y over the 
possible causes which i not yet 
resolved. In particular, infestation of 
sea trout with lice from salmon farms 
was blamed for the collapse. There is 
some evidence to support this 
contention, and that the control of 
lice infestations, particularly in the 
critical March-May period, may assist 
in promoting the recovery of sea 
trout stocks in affected rivers. 
Currently, catches of sea trout in Irish 
waters remain at a low level relative 
to those taken before the collapse 
occurred (see also Chapter 9). 
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Impact of Fishing on Juveniles, Non
target Fish Species and Other 
Aquatic Organisms 

Dis arding of undersize and non
target fish ( hapt. r 7) is a problem 
, hi h ha long been recogni d, bur 
informaci n n eh quantities 
di arded has only rec ndy carted co 
b me availabl for many fisherie . 
lt i cimaced char over I 5, 00 
c nne f fi h were discarded by d1e 
dem rsal A cs sampl d in eh water 
around Ireland and the west coast of 
eh U in 19 6. Di card of 

nme 
1,.,n f eh ~ ,tr 

and the sediment type. Estimates of 
che coral area swept annually by che 
various gear types can provide an 
indication of the possible scale or' 
disturbance. In 1994, up co 25 per 
cent, 22 per cent and 8 per cent of 
die coral area of the Irish Sea bed was 
swept by otter crawling, beam 
crawling and shellfish dredging 
respectively. le has been shown char 
some areas now support clearly 
altered faunal communities which are 
adapted co the regular disturbance 
caused by bottom fishing; a number 
of species characteristic of active 
substrates may now be found in 
actively-fished parts of the Irish Sea, 
and d1e sea rnchin Brissopsis has 
apparently been displaced from areas 
where it was previously abundant 
(Boelens et al., 1999). 

on iderable research is being 
devon;d co improving cl1e design of 
fi hing gear and modifying fishing 
techniques co reduce catches of 
w1wanced species or undersized fish, 
co reduce the impact of demersal 
crawl on the benchic fauna and co 
a oid me problem associated with 
lo c gear continuing co crap and kill 
afterward . 

arine mammal and bird 
population are adver ely affected by 
fi hina and aquaculture activities in 
CWO main Wa) : eimer mrough 
in idencal capture or from 
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competition for resources. Numerous 
national and international studies 
have demonstrated the ability of 
trawls and, perhaps more 
significantly, drift nets and other 
static gears co trap seals, dolphins and 
porpoises as well as diving seabirds 
such as auks, shags and cormorants. 

In the case of static gear such as drift 
nets, the animals are probably 
attracted by fish caught in the nets. 
This habit leads co the occasional 
granting of licences for seal culling 
issued to fishermen under the 
Wildlife Acc. This practice is not 
regarded as an acceptable solution in 
the longer term, and research is 
ongoing into non-harmful deterrents, 
similar to the ultrasonic 'seal scarers' 
and other mechbds used by fish farms. 

There is considerable uncertainty 
concerning the significance of 
cetacean by-catch at the population 
level. A programme to assess che 
marine mammal by-catch of the Irish 
and UK bottom-set gill-net fisheries, 
primarily targeting hake, on the 
Celtic Shelf to me souch-wesc of 
Britain and Ireland was conducted 
from 1992 to 1994. The estimated 
total annual by-catch is 2,200 
harbour porpoises and 200 common 
dolphins, representing 6.2 per cent 
and 0.3 per cent, respectively, of their 
estimated populations in me Celtic 
Sea. While the mortality estimates 
should be interpreted wim caution, 
nevermeless there is concern about 
the ability of the harbour porpoise 
population in the Celtic Sea co sustain 
such losses (see also Chapter 12). 

There have been regular reports from 
Ireland and elsewhere of che 
entanglement of large numbers of 
birds in nets, and it is clear char 
monofilamenc gill- and tangle netting 
is largely .responsible. However, the 
limited information available has nor 
shown any negative effects on 
population sizes of the most 
commonly-affected species (Boelens 
et al, 1999). 

--



Impacts of Mariculture 

Concerns about the environmental 
implications of marine aquaculture 
were outlined in Chapter 7. The 
sector with the greatest impact on the 
environment and on other aquatic 
life is the production of finfish. 
There are currently over 30 salmon 
production sites, and a further three 
producing sea trout. This industry is 
located on the north and west coasts, 
and individual farms typically 
represent the largest source of 
nutrients and organic material 
enreri_ng the local aquatic 
environment (Chapter 5) . Recent 
monitoring data on the state of 
production sites are extremely 
limited, but the enriching effects of 
fish farming were demonstrated in 
the 1980s in a number of sheltered, 
poorly-flushed inlets, such as Inner 
Kilkieran Bay and Mulroy Bay. 
However, the majority of salmon 
farms are now located in open bays 
and coastal waters, with good tidal 
exchange which facilitates the 
dispersal of wastes. Along with the 
regular fallowing of sites, this 
relocation helps to maintain good 
water quality, which in addition to 

being an important environmental 
objective is also a prime requirement 
for successful fish cultivation. 

Up until the early 1990s, a number 
of antibiotics were regularly 
administered to farmed fish for the 
control of infectious diseases such as 
furunculosis and vibriosis. As a 
result, antibiotic residues have been 
detectable in the sediments beneath 
cages and in the tissues of wild finfish 
from the vicinity of fish farms 
(Boelens et al., 1999). Since the 
introduction of effective vaccines 
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against these disease , antibioti u e 
has been curta iled, and i now carried 
out infreq uently and under vet rinary 
license (T. Scanlon, pers. comm.). 
Recent research has indicated that the 
use of these antib iotics carries no 
significant risk of the encouragement 
of resistance in human pathogens 
(Smi th et al., 1994). 

In the past, organophosphate 
pesticides have qeen the main 
chemical treatment used for the 
control of parasites, chiefly sea lice, 
on farmed fis h. Although these are 
known to be hazardous to human 
heal th and also to otl1er aquatic life, 
there have been no reports of toxic 
effects on other organisms in either 
the water column or me sediments 
around fish farms. Omer biocidal 
agents such as ivermectin, which has 
been widely used in agricultural 
parasite control, have recently come 
into use as replacements for 
organophosphates. Since mey are 
administered in feed rather man as 
barn treatments, the quantities 
released to the environment are 
significantly smaller. These 
compounds are also toxic to other 
marine organisms in laboratory tests, 
but again mere have been no reports 
of adverse effects on rhe biota around 
fish cages in Ireland. The clearance 
of residues of me various substances 
from fish flesh may take up co a 
monm, so treatments are required to 
be wimheld from stocks approaching 
market readiness. 

The chemicals used in finfish culture 
include also copper-based 
antifoulants applied to the cages and 
nets. There are concerns char this 
source of contamination may be 
locally significant, though no 

• I 1'~11 -,,( J \ 
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infi rmati n has bc'n oil' t'd on th' 
di cribucion an I p t ' ntiaJ ,(fr c. of 
opp r around ·1g' ices, a 111 'tals 

are n c urrencly in lud d in routine 
fi h farm monic rin pr grammes 
(Boelen et n/., 1999). 

Rearing of salmon in ea ag 'S 

inevitably involve the ri k of 
accidental e cape , and escaped ft h 
have been shown co be capable of 
surviving and breeding with wild 
populations ( hapcer 12). For 
instance, studies in Irish rivers have 
shown char escapee are present in 
catches from many wild fisheries, 
chat farmed salmon may u essfully 
breed with wild fish and chat the 
young fish produ ed may make up a 
substantial portion of tht: coral 
recruitment in individual rivers 
(Clifford et al., 1998). The potential 
problems a sociaced wich genetic 
interactions between wild and 
reared salmon include gradual 
replacement of wild cocks by 
farmed salmon, genetic alteration of 
native population , reduction in 
adaptation co local condition and 
reduction in fitness. The effects, if 
any, on wi ld populations have not 
yet been identified and cannot be 
predicted with certainty. It is 
however, clear that they cannot now 
be prevented. 

Environmental concern associated 
with shellfish cultivation are largely 
limited co visual impacts in scenic 
areas (also an issue in finfish farming) 
and, in relation to some types of 
activity, possible conflicts with shore
feeding bird populations. However, 
intensive mussel cultivation, though 
not based on the addition of 
foodstuffs, has been reported co cause 
local changes in the sediments below 
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rafts and longlines. The sediments of 
inner Ban try Bay have become 
progressively muddier and more 
organically enriched as a result of 
mussel culture over the last number 
of decades (Boelens et al., 1999). 

IMPACTS OF CLIMATE 
CHANGE ON FAUNAL 
COMMUNITIES 

Since biological communities are 
largely controlled by climate, one of 
the more likely consequences of 
global warming is an alteration of 
these communities. Some species will 
undoubtedly fi nd the new conditions 
favo urable and extend their ranges, 
while others will become less well 
adapted or less competitive, and may 
be pushed to local extinction. 
Minchin (1993) has discussed the 
more likely change in distribution of 
a number of marine species in Irish 

. . 
water . ome specie occurrmg 
occasionally in Irish waters, such as 
the pilchard (Sardina pilcha,dus) and 
others introduced for commer~ial 
purpo e , uch as the pacific oyster 
( Crassostrea gigas) , which cannot 
currently reproduce here because 
temperatur are too low, may be able 
to undergo population increases. 
Toxic algal blooms may al o increase 
in frequency and ther is a possibility 
tl1at organi m introduced 
a identally for in tan e in ballast 
waters and on ships' hulls may 
be me more firmly e tablished. 

om f the e might b para itic and 
disease- au ing pe ie including 
p scs fi r eh fi hing and aquaculture 
indu crie , a in the ea e of th 
incr du d lipp r limpet, now a 

ri u pe c on o c r bed in the 
uchern N rth a. 

MARINE RESEARCH AND 
DEVELOPMENT 

, ide range f marine re earch i 
arried out in Ir land b , go ernm nc 

ag n ·ie third-level in ritut and 
mmer ial mpanie . luch f chi 

, ork i partly funded und r ·EU 
prooramme and - rdinat d b , the 

Environmental Protection Agency 
and the Marine Institute. Recent 
projects have included the Biomar 
study, which produced a CD Rom 
based gu.ide to the habitats, flora and 
fauna of the coastal zone throughout 
the island of Ireland. A number of 
studies are underway into nutrients 
and their effects, seaweed cultivation, 
biological pest control in aquaculture 
and the development of new 
technologies for the fishing industry, 
offshore fish farming and wave energy. 

The Marine Institute is the national 
agency whose functions, as defined by 
the Marine Agency Act, 1991, are "to 
undertake, to co-ordinate, to promote 
and to assist in marine research and 
development and to provide such 
services related to marine research 
and development that in the opinion 
of the Institute will promote 
economic development and create 
employment and protect the marine 
environment". The Institute 
encompasses the Fisheries Research 
Centre and the Irish Marine Data 
Centre. In 1998, the Institute 
published a strategy containing a 
range of detailed initiatives for 
research and development in the areas 
of Marine Environment, Tourism and 
Leisure, Food and Technology, whose 
overall aim is to help realise the 
growth potential of the marine 
resource. 

CONCLUSIONS 

T he environmental quality of 
Ireland's estuaries, bays and coastal • 
waters remains generally high in a 
European context, despite substantial 
population growth and economic 
development over recent decades 
(Chapter 3). There is scope for 
further marine-based economic 
growth, particularly in tourism and 
lei ure aquaculture and exploitation 
of seabed resources, including 
off: hore oil and ga , minerals and 
aggregates ( ee Chapter 7) and ocean 
energy. However, there i also 
pot ntial for conflict of u e and 
environmental degradation and 
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damage to sensitive ecosystems if 
development is not properly 
managed. 

A few areas, mostly estuarine, are 
affected by poor bacteriological 
qualiry, excessive organic enrichment 
and eutrophic pressures, because of 
direct municipal and industrial 
discharges as well as the nutrient load 
carried down by rivers. The impacts 
include loss of amenity value, possible 
interference with fisheries and 
aquaculture and some changes in the 
natural animal and plant 
communities. It is anticipated that 
the current and planned upgrading of 
national sewage treatment 
infrastructure and initiatives to 
control nutrient loss from diffuse 
sources (Chapter 5) will lead to 
significant improvements in these 
areas over the next number of years. 

There is little doubt that the 
occurrence of harmful algal blooms is 
increasing in Irish waters as in other 
coastal regions around the world. 
While no clear link with human 
activities has yet been demonstrated, 
it is essential that the causes of these 
events are identified and any 
necessary action is taken to combat 
this trend (EC, 1999). 

With the increasing market demand 
and with modern fishery capabilicy 
and efficiency, there is now 
recognition that the exploiration of 
wild fisheries may be approaching 



unsustainable levels. Initiatives are 
being taken at local, national and 
international levels to improve the 
management and exploitation of wild 
fish and shellfish stocks. The increase 
in aquaculture production is expected 
ro continue, and while this is to be 
welcomed, there is a need for further 
efforcs to reduce the dependence of 
the indusrry on chemicals and to 
lessen the potential for adverse effects 
on wild fisheries and the local aquatic 
environment. 

REFERENCES 

Barren, S.D., Allen, R.S.J. and 
Wotton, C.0.M., 1998. The effects of the 
Sea Empress oil spill on the plankton of the 
southern Irish Sea. Marine Pollution 
Bulletin 36, pp. 764-774. 

Bloxham, M., Smyth, M., Rowe, A., 
McGovern, E. and Nixon, E. , 1998. 
Trace Metal and Chlorinated Hydrocarbon 
Concentrations in Shel/fi h and Fin-fish from 
Irish Waters - 1996. Fishery Leaflet 179. 
Marine Environmencal Series 2/98. 
Marine lnscicuce, Dublin. 

Boelens, R.G.V. , Maloney, D.M., 
Parsons, A.P. and Walsh, A.R., 1999. 
Ireland's Marine and Coastal Areas and 
Adjacent Seas. An Environmental Assessment. 
Prepared by the Marine lnscicuce on behalf 
of the Department of Environment & 
Local Government and the Department 
of Marine & acural Resources. Marine 
Institute, Dublin. 

Bowman, J.J. , Clabby, K.J., Lucey,]. , 
McGarrigle, M.L., and Toner, P.F., 1996. 
W1iter Q;t11lity in Ireland 1991-1994. 
Environmental Protection Agency, Wexford. 

Brady Shipman Marcin, 1997. Coastal 
2:one Management, a Draft Policy for Ireland. 
Deparrment of Environment and Local 
Government, Deparrment of Arcs, Heritage, 
Gaelcachr and the Islands, Department of 
the Marine and arural Resources, Dublin . 

CEC (Council of the European 
Communities), 1976. Council Directive of 
8 December 1975 concerning che quality of 
bathing wacer(76/160/EEC). 0. J L 31/1. 

CEC (Council of che European 
Communities), 1979. Council Directive 
of30 Ocrober 1979 on che quali ty required 
of shellfish waters (79/923/EEC). 
0.]. L 281/47. 

ESTUARINE AND COASTAL WATERS 

CEC (Council of the European 
Communities), 1991. Council Dire rive 
of 15 July 1991 laying down the health 
conditions for the p.roduction and che 
placing on the market of live bivalve 
molluscs (9 l /492/EEC). 0. J L 268/ 1. 

Clabby, K.J., Bowman, J.J., Lucey, J., 
McGarrigle, M.L. and Toner, P.F., 1992. 
Water Quality in Ireland 1987-1990. 
Environmental Resear~h Unit, Dublin. 

Clifford, S.L., McGioni ty, P., and 
Ferguson, A., 1998. Genetic changes in 
Atlantic salmon (Salmo salar) populations of 
Northwest Irish rivers resulting from escapes 
of adulr farm salmon. 
Can.]. Fish. Aquat. Sci. 55, pp. 358-363. 

Costello, M.J., Harmen, M., Mills, P., 
O 'Mongain, E., Collier, L., Johnson, M., 
Nash, S. , Leslie, R., Berry, A., Emblow, C., 
Collins, A. and McCrea, M., in press. 
Quantitative modelling of the nutritnt 
dynamics of Cork and Wexford Harbours. 
Environmental Protection Agency, Wexford. 

Dubsky, K. , Larragy, J., Nolan, D. 
and Troddyn, S., 1998a. 
Coastwatch Europe - Autumn 1997. 
Results far all Ireland. Coasrwarch Europe, 
Trinity College, Dublin. 

Dubsky, K., Larragy, J. and Richter, K, 
1998b. Coastwatch Europe - Autumn 1998. 
Results far all Ireland. Coasrwarch Europe, 
Trinity College, Dublin. 

EC (European Commission), 1999. 
EUR 18592 - Harm.fit! algal blooms in 
European marine and brackish waters. 
Office for Official Publications of the 
European Communities, Luxembourg. 

EPA (Environmental Protection Agency), 
1997. The Quality of Bathing Water in 
Ireland (1996). Environmental Protection 
Agency, Wexford. 

EPA (Environmental Protection Agency), 
1998a. The Q;t111ity of Bathing Water in 
Ireland (1997). Environmental Protection 
Agency, Wexford. 

EPA (Environmental Protection Agency), 
1998b. Oil Spillage from Irish Refining Pie, 
Whitegate, Co. Cork: 4th November 1997. 
Environmental Protection Agency, Wexford. 

ERU (Environmental Research Unit), 1989. 
Cork Harbour Water Quality. 
Environmencal Research Unit, Dublin. 

ICES (Internacional Council for the 
Exploration of rhe Sea), 1998. 
Coop. Res. Rep. No. 229 - Part 2. 

Internacional ouncil for the 
E.xploracion of che ea, openhagen. 

Lancelot, ., Billen, ., ournia, A., 
'J ei e, T., olijn, F., ddhui , M.J.W., 
Davies, A. and Wassman, P., 1987. 
Phaeocystis blooms :md nutrient enrichment 
in the Continencal Coastal Zone of eh 
North ea. Ambio 16:1, pp 32-37. 

Lehane, 1999 (ed.). Enviro11mellf in Focus. 
A Discussion Dornmmt 011 Kry Natio1111/ 
Environmental Indicators. Environmental 
Protection Agency, Wexford. 

Leonard, K.S., McCubbin, D., Brown, J., 
Bonfield, R. and Brooks, T., 1997. 
Distribution ofTechnetium-99 in UK 
coastal waters. Marine Poll11tio11 B11/leri11 
34, pp. 628-636. 

Long, S., Pollard, D., Hayden, E., mirh, 
V., Fegan, M., Ryan, T.P., Dowdall, A. and 
Cunningham, J. D., 1998a. &dio11crivity 
monitoring of the Irish marine mviromnmt 
1996 and 1997. Radiological Protection 
lnscirure of Ireland, Dublin. 

Long, S., Hayden, E., Smith, Ryan, T., V., 
Pollard, D. and Cunningham, J., 1998b. 
An overview of the Irish marine monitoring 
programme. &diation Protection Dosimetry 
75, Nos. 1-4, pp. 33-38. 

Lucey, J., Bowman, J.J., Clabby, K.J., 
Cunningham, P., Lehane, M., 
MacCarthaigh, M., McGarrigle, M.L. 
and Toner, P.F., 1999. Water Quality in 
Ireland 1995-1997. Environmental 
Protection Agency, Dublin. 

Marine lnscicure, 1998. A Mari11e, 
Research, Tech110/ogy. Developmellt and 
Innovation Strategy for lrela11d. 
Marine lnstiruce, Dublin. 

McMahon, T., 1994. Shellfish Poisoning in 
Ireland: Monitoring and Management. 
Environmental Health Officers Yearbook 
1994, pp.19-22. Environmental Health 
Officers Association, Dublin. 

McMahon, T., 1998. Monitoring of 
algal roxins in shellfish. Aquaculture 
Newsletter 25: 5. 

McMahon, T., Raine, R. and Silke, J., 
1998. Oceanographic control of hannfi,l 
phytoplankton blooms around 1011th-western 
Ireland. In: Reguera, B., Blanco, J., 
Fernandez, M. L. and Wyatt, T. (eds). 
Harmful Algae - Proceedings of che VIII 
Internacional Conference on Harmful 
Algae. Vigo, Spain, 25-29 June 1997. 



ESTUARINE AND COASTAL WATERS 

Minchin, D., 1993. Possible influence of 
increases in mean sea temperature on Irish 

marine fauna and fisheries. Biogeography of 

Ireland: past, present and fieture. In: M.J. 
Costello and K.S. Kelly (eds) Occasional 
Publications of the Irish Biogeographical 
Society No. 2, 1993, pp. 113-125. 

Minchin , D. and Duggan, C.B., 1986. 
Organotin contamination in Irish waters. 

ICES CM 1986/F:48. 

Minchin, D., Duggan, C.B. and King, W., 
1987. Possible effects of organorins on 
scallop recruitment. Marine Pollution 
Bulletin 18: 11, pp. 604-608 

Minchin, D., Oeh lmann, J., Duggan, C.B., 
Srroben, E. and Kearinge, M., 1995. 
Marine TBT anrifouling contamination in 
Ireland, following legislation in 1987. 
Marine Pollution Bulletin 30, pp 633-639. 

Neiland, S., 1994. Monitoring the 
environmental impact of sewage sludge 

dumping on the benthos. Report of the 
Fisheries Research Centre, Abborstown. 
Marine Institute, Dublin. 

Neill, M., 1998. A report on water quality 
in the Suir/Barrow/Nore Estuary 1997. 
Environmental Protection Agency, 
Kilkenny. 

Nixon, E., 1997. Bantry Harbour Sediment 

Survey. Fisheries Research Centre (Marine 
Institute), Dublin. 

Nixon, E., McLaughlin, D., Rowe, A. and 
Smith, M., 1995. Monitoring of Shellfish 
Growing Areas - 1994. Fishery Leafier 166. 
Marine Environmental Series 1/95 . 
Department of Mari ne, Dublin. 

O'Sull ivan, M. P. , Nixon, E. R., 
McLaughlin, D., O'Sul livan, M. and 
O 'Sullivan, D., 1991. Chemical 
Contaminants in Irish Estuarine and Coastal 

Wlfers, 1978-1988. Fisheries Bulletin, 
No.10. Department of the Marine, Dubli n. 

Po!Jard, D. , Long, S. , Hayden, E., Smith, 
V, Ryan, T.P., Dowdall, A., McGarry, A. 
and Cunn ingham, J. D., 1996. 
Radioactivity monitoring of the Irish marine 

environment 1993 to 1995. Radiological 
Protection Institute of Ireland, Dublin. 

Richardson, K., 1989. Algal Blooms in the 
North Sea: the Good, the Bad and the Ugly. 
Dana 8, pp 83-93. 

Rowe, A., Nixon, E., McGovern, E., 
McManus, M. and Smyth, M., 1998. 
Metal and Organo-chlorine Concentrations in 

Fin-fish from Irish ~ters in 1995. Fishery 
Leafier 176. Marine Environmental Series 
1/98. Marine Insti tute, Dublin. 

RPI! (Radiological Protection Institute of 
Ireland), 1997. Annual Report and Accounts 

1996 Radiological Protection Institute of 
Ireland, Dublin. 

Environment 

Salmon Management Task Force, 1996. 
Salmon Management Task Force - Report to 

the Minister. Stationery Office, Dublin . 

Smith, P. , Hiney, M.P. and Samuelson, 
M .B., 1994. Bacterial resistance to 
antimicrobial agents used in fish farming: 
a critical evaluation of method and 
meaning. Ann. Rev. Fish Diseases 4, 
pp. 273-3 13. 

Stapleton, L. (ed), 1996. State of the 

Environment in Ireland. Environmental 
Protection Agency, Wexford . 

Toner, P.F. , Clabby, K.J. , Bowman, J.J. 
and McGarrigle, M.L., 1986. ~ter 

Quality in Ireland. The Current Position. 
Part One: General Assessment. 

An Foras Forbarrha, Dublin. 



THE LAND 

In recent years the ecological and visual amenity of many 
Irish landscapes has been seriously affected by developments 
such as urban sprawl, road construction, the growth of 
industry, commercial forestry and an upsurge in the 
development of holiday homes, which are overpowering 
some traditional villages, towns and coastal areas. 

Significant afforestation has occurred in recent decades and 
this is planned to continue. Currently 79 per cent of Irish 
forests are made up of coniferous species, significantly 
higher than in most EU States. Poor planting design and 
unnatural boundaries can impact negatively on the 
landscape. Irish forests can potentially make a contribution 
to limiting emissions of greenhouse gases. The average 
carbon storage in Irish coniferous forests is estimated at 3.36 
tonnes per hectare per annum. However, recent research has 
given rise to uncertainties regarding the permanence of 
forests to act as carbon sinks in the long term. 

Peatlands once covered over 17 per cent of the land area of 
the State. However, now only 19 per cent of the original 
amount remains in a relatively untouched condition. In 
upland areas and on western blanket bogs, overgrazing by 
sheep has caused serious damage. 

Intensification and specialisation of agricultural practices 
have impacted on the environment to a significant degree. 
The main concerns in this regard relate to the emission of 
greenhouse gases, increasing surface water pollution and the 
effects of overgrazing on soil and biodiversity. There is now 
a considerable surplus of phosphorus input to farmland over 
that removed in produce. Many soils are now likely t o 
contain phosphorus at levels where losses to local streams 
and other surface waters will occur during periods of high 
rainfall, leading to eutrophication and the loss of habitats for 
fish. 

Rising vehicle numbers and increased usage of cars have 
caused significant traffic congestion and noise, particularly in 
urban areas. While a beginning has been made on 
introducing pedestrian walkways and cycle lanes, there is 
major scope for improvement. The incidence of lit ter 
remains widespread in Ireland, despite the extent of actions 
undertaken by local authorities. There has been a steady 
rate of loss of archaeological features. 

An assessment of artificial radioactivity in the terrestrial 
environment indicates that levels in air, water and the food 
chain are low and do not give rise to public health concerns. 
A study of critical loads and their exceedance indicates that 
Ireland is largely free of the threat of acidification. 

CHAPTER 

INTRODUCTION 

This chapter outlines the urr 'nt 
state of the land in lr land and 
considers the impacts resulting from 
human activity and variou so io
economic activitie , including 
agricultural practices, afforc ca tion, 
and urbanisa tion. For the purposes 
of this chapter, the land is onsid red 
to include landscapes, so il, Lhe oastal 
margin, upland areas, bogs and 
wetlands, the rural and urban 
environments in general and the 
archaeological resource. T he chapter 
also covers degraded land and 
artificial radioactivity and the impacts 
of overgrazing by sheep. Other 
aspects of the land are covered 
elsewhere in the report and fl ora, 
fauna and habitats are considered in 
Chapter 12. 

T he pattern of land use and the shape 
of the landscape in Ireland are 
influe nced by many factors including 
changing agricultu ral practices, urban 
expansion, rural housing patterns, 
economic developments in tourism 
and industry and mineral extraction. 
More recen tly some of the mai n land 
use changes include forestry planting, 

. developments in road infrastructure 
and the location of electricity 
transmission facil ities, telecom
munication masts and windfarms 
(DoE, 1997; DAF, 1999) . In the 
absence of a national land-use policy, 
land use in the past has been 
determined by trad ition, market 
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prices of agricultural products and 
the ability of an area to sustain the 
most lucrative products (Heritage 
Council, 1999a). 

LANDSCAPE QUALITY 

T he quality of t~e landscape 
influences our lives whether we live in 
a city, a town or in the countryside. 
Landscape is not static, but rather it 
is the dynamic product of a complex 
interaction between the human and 
natural systems. However, 
interpreting the quality of landscapes 
is difficult. T he aesthetic 
appreciation of scenery and the 
perception of landscape quality can 
vary from person to person. 

In Ireland, human interaction with 
the environment has produced a wide 
range of characteristic landscape 
features and a variety of distinctive 
rural landscapes, reflecting rhe natural 
diversity of the country. Natural 
landscapes, the product of geological, 
climatic and biological processes with 

no human influence are rare in che 
world today. Yet Ireland's landscape 
heritage has a wealth of natural and 
cultural resources (Aalen et al., 1997). 
Like landscapes everywhere, they are 
inevitably altered when the character 
of the interaction between people and 
nature changes. The distinctive 
interrelationship between nature and 
people, especially in long and closely 
settled areas such as Ireland, is 
characterised by the term 'cultural 
landscape'. Cultural elements of the 
Irish landscape include field and 
settlement patterns, hedgerows, 
buildings, archaeological and 
historical monuments, woodlands, 
bogs and mines (Box 11.1). 

Throughout the centuries agriculture 
has had a significant effect on 
landscapes in Ireland. More recently, 
agricultural intensification and farm 
abandonment, urban expansion, 
standardisation of building designs, 
infrastructure development, tourism 
and recre~tion have resulted in some 
replacement of natural and regional 

Box 11.1 Bocage Landscape 

The 'bocage' landscape of Ireland, which is an enclosed agricultural 
landscape with hedgerows, is a classic example of an agricultural landscape 
with a long history. Bocage landscapes, found also in Brittany and central 
England, usually have a slightly rolling landform and are found mainly in 
maritime climates. Being a small-scale enclosed landscape, the bocage 
offers much variation in biotopes, with habitats for birds, small mammals, 
amphibians and butterflies. 

Whilst the bocage landscapes of Brittany and Normandy have experienced 
seriously disruption, the scale of change in Ireland has been more moderate. 
The major removal of enclosures has resulted from intensified farming and 
the introduction of large farm machinery since the 1950s. In recent years 
the spread of forest plantations has submerged field patterns in hill areas 
while urban growth has obliterated them on the edge of lowland towns. 

EEA. 1995; Aalen et al., 1997 · 
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diversity by homogeneity. In some 
cases this is accompanied by more 
specific environmental degradation. 
The landscape has also been affected 
by commercially orientated 
afforestation policies that have 
resulted in the monoculture of 
coniferous trees in forestry plantations. 

A draft European Landscape 
Convention requires chat a consistent 
strategic approach be adopted in 
landscape protection, management 
arid planning. At present in Ireland, 
the policy is one of designation, a 
concern with sites rather than 
landscapes. Existing conservation 
policies are heavily concerned with 
the protection of individual features, 
not with the landscape as a unified 
whole (Aalen et al., 1997). 

The Heritage Council is currently 
preparing a landscape policy. Issues 
to be addressed include the definition 
of terms such as landscape and scenic 
beauty, and the baseline landscape 
characteristics upon which co base 
policy. Draft guidelines on landscape 
and landscape assessment for local 
authorities have been prepared to 

raise awareness of the importance of 
landscape in physical planning and ro 

highlight specific requirements for 
county development plans. The 
proposal is to classify landscapes 
according to their type, value and 
sensitivity. Landscape values are the 
environmental or cultural benefits 
that can be derived from landscape 
and include aesthetic, ecological and 
historical aspects. The sensitivity of. 
the landscape is the extent co which 11 



can accommodate change without 
unacceptable loss of existing character 
or value (O 'Leary and McCormack, 
2000). The guidelines propose that 
local authorities m ap and describe 
landscape character areas, their values 
and their degree of sensitivity and 
establish a policy response in relation 
co each landscape area. The response 
could range from encouragement of 
particular types of development in 
some landscapes to the prohibition of 
any development in other landscape 
areas for the purposes of preservation 

and conservation. 

Landscape Issues Relating to W md 
Farms 

Wind is a renewable source of energy 

and its use for electricity generation 

reduces the requirement to burn fossil 

fuels. Ireland has one of the richest 

wind energy resources in Europe, due 

mainly to the strength of prevailing 
westerly winds aero s the Atlantic. 

W hile this industry is relatively new 

in Ireland, developments in recent 

years (including tULbine size) have 

seen an increase in the use of wind 
energy for electricity generac·ion. 

C urrently there are ten wind farms in 
commercial operation, and it is 
expected that wind· energy 

developments will dominate 

renewable energy technology in the 

short term (DPE, 1999). Turbines 
are located in areas with significant 

wind resources, which tend to be in 
upland or coastal areas and tl1e 

western and north-western pares of 
che country. 

The potential visual impact of these 

farms, particularly in areas of high 

landscape quality should be a key 

consideration in deciding on tl1eir 

siring (Box 11.2) . Guidelines for 

Box 11.2 Physical Impacts of Wind Farms on the Land 

Modern medium sized wind 
turbines (300-600 kW rating) are 
30-40 m high, with rotors 30-35 m 
in diameter. Wind farms can 
consist of anything between 3 
and 50 turbines. To ensure 
maximum efficiency, turbines are 
normally located 5-10 rotor 
diameters apart. Therefore, while 
the individual footprint of each 
turbine is relatively small, wind 
farms can occupy significant areas 
of land (DoE, 1996). 

Wind farms also require ancillary 
developments such as access for 
construction and routine 
servicing, communications 
infrastructure for control and grid 
connection works (transformers, 
sub-stations, transmission lines, 
etc.). These add to the surface 
area required for the farm. In 
addition erecting, for example a 
600 kW turbine, needs at least 
200 m3 of concrete, while 20 
tonnes of steel are needed for the 
foundations of a 1000 kW turbine. 

Rodts, 1999 
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planning :mchoriri mmend that 

wind curbin s hou ld not dominare 

land cape fea ture , parci ularl views 

of special amen it r incr st. Ln 

relation co che option of ofT:·h re 
wind fa rms, issues co be on idered 

include pos ible impa c n cabirds. 

GENERAL RURAL 
ENVIRONMENT 

T he rural environment in lreland an 

be considered to be all areas outs ide 

of urban secclements of more than 

1500 people. Approximately 42 per 

cent of Ireland' p pulacion live in 

small vi llage and in eh open 

countryside. The overall rural 

population has remained relatively 

stable at around 1.5 mi llion fo r ome 

time. Between 197 1 and 1996 the 

rural population increa ed by a total 

of 7 per cent while in the same 

period the urban population 

increased by 36 per cent. 1 he 

combination of a high dependence 

on agricul ture, the lack of diversified 

employment to sustain or generate 

off-farm income and the out

migration of chose with higher levels 

of education has undermi ned the 

economic structure of many rural 

areas (DAF, 1999). Other influences 

on che rural environment include 

urbanisation and sub-urbanisation, 

industrial development, tourism 

and afforestation. 

Although in many rural areas there is 
population decline, leading co vacant 
buildings, there is in some areas a 
demand for one-off housing co meet 
the needs of people working in 
nearby towns and cities. There is also 
demand to build tourist housing in 
scenic areas and this is overpowering 
some traditional villages and towns. 
However, the demand for housing in 
the countryside from chose working 
in the cities and towns is generally 
regarded as unsustainable. This is 
because many one-off houses are 
served by individual septic tanks 
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(leading co concerns for groundwater 
protection), there are increased road 
and transport coses and commuting 
and there is a negative impact in 
terms of che urban fabric of towns 
(DoE, 1997a). 

The rural environment is a major 
asset and provides economic, 
recreational, social and culcural 
benefits. Sustai nable development 
issues ouclined in a strategy for rural 
development (DAF, 1999) identified 
the need co develop an optimum 
secclemenc pattern and co locate jobs 
in close proximity co residential areas 
so as co reduce pollution and 
congestion arising from commuting 
by car. The objective is co encourage 
smaller urban centres co become 
more self-sustaining, in economic, 
social and environmental terms. As 
the long-term well being of the rural 
environment is dependent on the 
sustainable use of local resources, the 
strategy also states char planning 
policy in rural areas must aim at 
encouraging economic developments 
while conserving local natural 
environments. 

AGRICULTURAL LAND 

While the majority of rural dwellers 
are now neither farmers nor direccly 
dependent on agriculture, the 
industry remains one of the most 
important sectors in the rural and 
national economies. T here has been 
a decline in the number of farms of 
almost 33 per cent between 1975 and 
1995 and a consequent rise in the 
average size of farm holdings. The 
current trend for chose involved in 
farming is co consider other options 
uch as agri-courism and forestry. 

However as the main land use in 
terms of area, agriculture remains the 
primary determinant of the rural 
land cape and environment (Heritage 

ouncil 1999a). 

With che highest percentage ~f 
productive grassland in Europe, Iri h 
agri ulture has relied heavily on dairy 

and beef farming rather than on 
tillage farming. Over 90 per cent of 
the area farmed is devoted co pasture, 
silage, hay and rough grazing 
(Chapter 3). Cereals are grown in 
approximately 7 per cent of the area, 
with the remainder including 
activities such as honiculcure and 
fruit growing. 

Agriculture has experienced a 
considerable change over che lase few 
decades and this has placed pressures 
on the farming commun~cy co 
concentrate, specialise and intensify 
production. There has been an 
intensification of livestock farming 
and a greater c9ncencracion of 
intensive agricultural practices 
particularly in the pigs, poultry, dairy, 
mushroom and cereal sectors. 
Intensification and specialisation of 
agricultural practices have 
consequencly led co a rapid growth in 
livestock numbers. Aside from a 
reduction in sheep numbers since 
1992, che general trend oflivescock 
numbers is continuing co rise, leading 
co higher stocking densities (Chapter 
3). These concentrations together 
with other practices, such as a 
reduction of our-wintering of caccle 
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in favour of animal housing, a switch 
from hay co silage feed, che increased 
fertilisation of the land and the 
lan:dspreading of organic wastes have 
impacted on the environment to a 
significant degree. The main 
concerns in this regard relate co the 
emission of greenhouse gases, 
particularly methane and nitrous 
oxide (Chapter 4), the very 
significant role of excess phosphorus 
in increasing surface water pollution 
(Chapter 9), and the effects of 
overgrazing on soil and biodiversity, 
as discussed later in this chapter. 
Also, the agricultural contribution co 
total ammonia emissions in Ireland is 
estimated to be approximately 99.5 
per cent (Chapter 4). The emissions 
are estimated co be equivalent co 
about 30 per cent of annual nitrogen 
fertiliser usage and have serious 
implications for Ireland in meeting its 
international obligations under che 
EU acidification strategy (Lee, 1999). 

Agricultural developments and, in 
particular, intensive agriculture, have 
led co a reduction in semi-natural 
habitats throughout the countryside 
and to a loss of biodiversity. 
Estimates of hedgerow reduction are 

--



pur ar 16 per cent (Webb'. 1998) .. 
These issues are further discussed m 

Chaprer 12. 

Animal srocking densiry, age of 
pasmre, length of grazing season and 
che use of heavy farm machinery can 
affecr soil compacrion. Soil 
compacrion increases the risk of 
overland flow of potential polluranrs 

from soils. 

The management of wasre arising 
from agriculrure has implicarions for 
che environment, particularly in the 
area of water qualiry, as farm wastes 
have a high polluting potential 
relarive ro sewage or industrial waste. 
Of the estimated 132 million ronnes 
arising, approximately 65 million 
tonnes are collected, srored and 
subsequently landspread (Chapter 6). 
Landspreading of organic waste has a 
significant potential for loss ro waters, 
particularly if it cakes place outside 
the growing season or when weather 
or ground conditions are unsuitable 
(Chapter 5). The housing and 
feeding of higher numbers of 
livestock for extended periods in the 
farmyard and run-off from silage 
storage pits are also pollution threats 
(Chaprer 3). 

There has been a steady growth in pig 
production since 1989. Nationally 
there are 175,000 sows producing 
approximately 3.85 million pigs a 
year in Ireland. Although the pig 
sector accounts for approximately 5 
per cent of the waste landspread in 
Ireland, .regional concentrations of 
intensive pig units lead ro waste 
disposal problems. Northeast Cork 
and Cavan together host 
approximately 38 per cent of sow 
numbers. In Cavan, the waste 
management problems are 
exacerbated by the fact chat many pig 
units are sited on soils chat are not 
ideal from a ·landspreading viewpoint, 
because of the potential for 
surface run-off or groundwater 
contamination (V. Power, 
pers. comm.). 

Farm Film Recovery Scheme 

T he Waste Management (Farm 
Plastic) Regulations, 1997, now plac 
obligations on manufacturers and 
importers of farm plastics ro arrange 
for envi ronmentally acceptable ways 
of collecting and disposing of used 
plastic film. It is estimated chat, each 
year, approximately 12,000 ronnes of 
waste is generated from the use of 
plastic sheeting in the agricultural and 
horticultural secrors (DoE, 1997). 

Health and safery concerns are 
already exerting pressure ro 
discourage the practice of disposing 
of used plastic film by burying or 
burning it. This coincides with 
recent advances chat allow plastic film 
to be efficiently recycled for use in 
otl1er produces. While presently, 
most of this waste is not recycled or 
reused, the Farm Film Recovery 
Scheme operated by Irish Farm Film 
Producers Group (IFFPG) collected 
1980 tonnes in 1998. Of this, 480 
tonnes was recycled in Ireland with 
the remainder exported for recycling 
(IFFPG, pers. comm.). 

FOREST COVER 

Mixed woodlands were once a natural 
feature of much of the Irish 
countryside. The decline in the 
natural forest cover of Ireland was a 
slow process starting in Neolithic 
times, with small scale clearing. As 
agriculture developed, large areas of 
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fore ts were burnt or uc dm n and 
th land u ed f, r grazin and 
planting of rops. Throu h ut eh' 
M di val peri d lri h , oodland , er' 
increasingly exploited and by th' 
ea rly sevent enth encury, the tree 
cover was decimated as a re ulc r 
extensive felling for timber e p rt. 
By the tum of the nineteenth entury 
only one per c;enc of Ireland wa 
under forest Uohnson, 1998). 

Recent afforestation policies have 
significantly increased d1e land area 
under forestry, and forest over i 
now estimated ro be almost per 
cent of the national territory 
(615,000 ha). Fore c ov r a a 
percentage of land over is planned to 
increase by approximately third of a 
per cent each year, rising co seventeen 
per cent (1.2 million hectare) by 
2030 (Forest Service, 1996). This 
proposed large-scale and rapid 
expansion of forestry will radi ally 
alter the landscape in many parts of 
the country. As it stands, however, 
Ireland has the lowe t level of for' ·c 
cover in the EU, where the average is 
over 30 per cent, although its recent 
per capita planting rate i one of the 
highest in Europe. Afforestation by 
counry during the 1990s is shown 
in Fig. 11. 1. 

One of the limiting factors in the 
forestry sector has been the scarciry of 
suitable and affordable land. Blanket 
bog was used for the expansion of 
forestry because of its low agricultural 
value. Planting on blanket bog 
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- Coniferous Forest 

- Deciduous Forest 

- lnforma~on Unavailoble 

· Fig. 11.1 Afforestation in the 1990s (Source: Forest Service) J, 

became commonplace, peaking in the 
mid 1980s, and as a result the 
boglands and uplands of Munster and 

on naught were heavily forested 
Qohn on, 1998) . Many peaclands 
and other upland habitats of high 
onservation value have been 

damaged over the year a a result of 
inappropriate planting (Heritage 

ouncil, 1999b). While no accurate 

figure is available, it is estimated there 
are some 200,000 hectares of 
peadand forestry in Ireland (Farrell 
and Boyle, 1990). Afforestation has 
gradually moved to marginal 
agricultural land and more recendy 
into the wet mineral lowland soils . 
Approximately one million hectares 
of wet mineral lowlands are 
considered to be of limited 
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agricultural value but highly 
-productive for forestry. 

In Irish forests, the range of nacive 

broad.leaves (see Chapter 12) and 
introduced broadleaves such as beech 

and sycamore are limited. The crend 

in past afforestation has been the 
f 'fi us predominant planting o com ero 

rather than native and broadleaf 



species (Fig. 11.2) . Exotic species 
from Europe, North America and 

Japan proliferate. Currently 79 per 
cent of Irish forests are made up of 
coniferous species, of which over 50 
per cent are Sitka spruce. The 
emphasis on quick-growing 

softwoods reflects the conditions of 
rhe Irish climate for these species, 
which supports rapid growth and 
quick returns on investment 

(DoE,.1997a). 

A5 well as providing a valuable timber 
crop and employment, forestry 

provides other benefits. Forests are a 
valuable recreational resource and can 
add co the amenity of urban and 

rural landscape, if they are developed 
in a sensitive manner. They are home 
to wildlife, the extent of occurrence 

being dependent on the development 
stage of the crop. Forests can also 
assist in preventing soil erosion and 
controlling landslips. 

-• Public Afforestation &.Refciresta~ 
• Private AfforestatiQ!L_ 
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Forests also play an important role in 
the carbon cycle as they have the 

ability to absorb large quantities of 

carbon dioxide from the atmosphere 
and to score carbon in the biomass 
for a lengthy period before the 

eventual release of carbon dioxide as 
timber decays or is burned. In this 

regard the Irish forest crops can 
potentially make a significant 

~ontribution to meeting Ireland's 

International obligations in limiting 
emissions of greenhouse gases. 

Relatively fast growing conifers can 

store carbon rapidly over the shore 
term, while slower growing broadleaf 
species act as longer term carbon 

stores, although they sequester carbon 
at a slower rate. The average carbon 
storage in Irish fo rests is estimated at 
3.36 tonnes per hectare per annum. 

The rate of carbon storage by Sitka 
spruce is 3.6 tonnes per hectare per 
annum while the storage rate of oak 

and beech is 1.8 tonnes per hectare 
per annum (Kilbride et al., 1999). 
A change of use of land from 

agriculture to forestry is likely to 

reduce other greenhouse gas emissions, 
such as nitrous oxide and methane. 
However, uncertainties remain 
regarding the permanence of 

sequestered carbon and the capaci_ty 
of forests to sustain the rate of uptake 
in the long term, as carbon dioxide 
concentrations increase. 

The benefits of forestry however have 
to be balanced against a number of 
potentially adverse environmental 
effects. Some of the main issues 
include visual intrusion, impacts on 
water courses, loss or damage to sites 
of archaeological or scientific interest 
and the reduction in the range of 
flora and fauna (DoE, 1997a). 

Forestry can contribute to soil erosion 
during the forest cycle particularly 
during the afforestation, harvesting 
and replanting stages and during road 
construction. Forestry plantations on 
peatland may pose particular 
problems arising from the nature of 
the soil. The oxidation of carbon 
from the peat caused by forestry 
development and drainage depletes 
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the soil. It also releases additional 
soil carbon into the carbon cycle, 
which may partly offs c the carbon 
sequestration effect of the fo r stry 
biomass. Several scudie have shown 
that acidification due to onifer 
plantations, particularly in area of 
base poor geology, uch as the 
Wicklow Mountains and west 
Galway-Mayo, has serious long-term 
effects on aquatic life (e.g., Bowman 
and Bracken 1993, Allott et nl., 1997, 
Kelly-Quinn et al., 1997) ( hapter 
9). The Forest Service have indicated 
that some of these studies were 
carried our on forests establi hed 
before the current forest and fisheries 
guidelines were introduced, which 
addressed forest development on acid 
sensitive soils. 

Poor drainage design can cause 
problems of sediment and flash 
flooding, which in turn can lead to 
aluminium stripping and leaching on 
poor soils (DoE, 1997a). Forestry 
development can also impose 
significant traffic loads on the road 
system, particularly when timber is 
harvested and transported to mills 
and processing plants. 

In relation to landscape quality and 
biodiversity, inappropriate or 
insensitively placed plantations and 
clearfelling operations have the 
potential to impact negatively on the 
scenic quality of landscapes (Heritage 
Council, 1999b). Uniform, even
aged plantations are of limited 
biological diversity value. 
Imaginative forest management, 
incorporating different stages of the 
forest cycle within a forest, including 
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open spaces and mature trees in che 
forest design, retaining some dead 
wood within the forest, and 
significantly increasing the 
proportion of native tree species (and 
native seed) planted within forests, 
will support greater biological and 
landscape diversity. Planting of 
broadJeaved trees has particular ·value 
in terms of landscape, heritage, 
amenity and habitats. Diverse 
woodJand stands encourage selective 
felling techniques, thus reducing 
many of the negative impacts of 
clearfelling. 

Current forestry poficy does place 
greater emphasis on che planting of 
broadJeaved species, including native 
species, with the target for annual 
broadJeaf afforestation sec at 20 per 
cent of total annual affore~tacion. In 
young conifer pla~cacions there is 
planting of indigenous broadJeaf 
species, in riparian zones, roadside 
margins and for landscape purposes 
which are not recorded as such 
(Source: Forest Service). 

The term semi-natural is generally 
used to refer to chose stands of 
woodJand chat most resemble the 
potential natural vegetation. Ireland 
has only a small number of truly 
native trees (Chapter 12). The 
broadleaf forests are of the greatest 
conservation interest, as they provide 
habitat for a variety of wildlife 

Box 11.3 Peatland Types 

Peat is made up of the partially decomposed remains of dead plants that 
have accumulated in waterlogged places for thousands of years. There are 
two major peatland types found in Ireland, f ens and bogs. Some of the 
main differences between these two types are as follows: 

• f ens are alkaline with a pH of 7 to 8. Bogs are acid with a pH of 3.2 to 
4.2; 

• t he average peat depth in a fen is up to 2m; peat depth in a bog 
varies from 2 t o 1 Sm; 

• t he wat er supply for fens is from the mineral-rich ground water, whi le 
t he water supply for bogs is from the 
minera l-poor rainwater. 

Bogs can be fu rther divided into two types; raised bogs and blankets bogs. 

Raised bogs occur primarily in t he mid lands. At the end of t he last 
glaciation period, 10,000 years ago, the mid lands were covered by 
undulat ing glacial deposit s with shallow lakes. Peat began to fo rm in these 
lakes and eventually developed into dome shaped raised bogs. The bogs 
have an average thickness of 6 to 7 metres. 

Blanket bogs are situated in upland areas such as t he Wicklow and Slieve 
Bloom Mount ains as well as in the lowlands of the western counties of 
Donegal, Sligo, Mayo, Galway and Kerry. Around 4,000 years ago peat 
began to form on the higher mountains in the country and on the lower 
ground of t he western seaboard. Although initially fo rming in hollows, the 
peat spread out t o form a blanket coveri ng large areas. Blanket bogs have 
an average dept h of 3.5 metres. 

Foss and O'Connell, 1998 

species. WoodJand edges are 
important for wildJife, where there is 
the gr~acesc variation in vegetation 
height and structure. T hese areas 
provide food, cover and nest si tes for 
a wide variety of birds and other 
animals and are a limiting factor in 
the survival of certain species. 

Environment 

BOGS AND WETLANDS 

Ireland has a considerable variety of 
peaclands, many of which are of 
international importance. They 
include fens, raised bogs, lowland and 
upland blanket bogs and several 
transitional types. (Box 11.3, Fig 
11.3) . In the national context they 
have an immense economic, cultural 
and ecological value (Foss and 
O'Connell, 1998) . 

Bogs suffer from grazing and 
trampling by sheep, commercial and 
private extraction, afforestation and 
agricultural reclamation. Traditional 
cutting of bogs by turbary over the 
last 400 years has had a serious 
impact on both raised and blanket 
bogs. It is estimated chat 
approximately 68 per cent of the 
raised bogs and 46 per cent of the 
blanket bogs have been affected co 

some degree by this process. The 
introduction of large-scale, 
mechanised peat extraction schemes 
in the 1940s, affo restation 



programmes ~om~encing i~ the 
1950s, intens1ficat1on of agnculcure 
following Ireland's entry to the 
European Community in 1973 have 
seriously depleted the area of peacland 
suitable for conservation (Foss and 
O'Connell, 1998) . More recencly the 
possibility of erosion associated ':ich 
the infrastructural elements of wmd 
farms and telecommunications 
installations is of increasing concern. 
Peaclands once covered over 17 per 

- ,. . 

cent of the land area of the star . 
Now, only 19 per cent (220,902 ha) 
of that original bogland remains in a 
relatively untouched condition. T he 
present distribution of peacland 1s 
shown in Fig. 11.3. 

A study in the lace 1980s found chat 
out of 66 lowland blar\.kec bogs 
surveyed in Co. Mayo, 38 per cent 
were overgrazed and several had been 
almost denuded of vegetation cover 
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(Doucrlas, 19 4). Th , fi lir 'S ar ' 
thotwhc co be si nifi :1ncly 
und restimaced how v r ( . ou las, 
p rs. comm.). Th aim of eh ' surv 'y 
was co id nti~, Area f ientift 
Interest and therefore ires I nown co 
be significantly degraded were not 
considered co be of potential nature 
conservation interest and were 
excluded from this survey. T he Irish 
Peacland Conservation oun ii ha 
indicated chat 50 peacland ires of 
conservation importance have been 
damaged due co overgrazing (see al 
Mountain Areas below). 

T he most serious impa con fi ns has 
been their reclamation fo r agri ul cural 
land, which involved drai nage, 
fertilisation, reclamation and r ' moval 
of pear. Forty-two per enc hav<.: 
been lose co this use, leavi ng 54 OOO 
ha suitable fo r conservation. A 
nwnber of these sites ,u·e seconda ry 
fens created by the acrivity of man. 
Examples of these are in utaway bog 
areas, the margins of raised bog , the 
Shannon callows and lake shores 
where water levels have been 
artificially lowered (Foss and 
O'Connell , 1998). 

Many important peacland areas in 
Ireland remain as proposed Natural 
Heri tage Areas, which currently 
affords chem little protection against 
certain types of development. As a 
dimin ishing, non-renewable natural 
resource, it is vital chat Ireland's bogs 
are given the proceccion that they o 
clearly need . 

In addition to peaclands, wetlands 
include areas of marsh, reed beds, 
callows, swamps, rurloughs, drumlin 
lakes, rivers and lakes. They include 
estuaries and sheltered intertidal bays, 
sale-marshes and coastal areas where 
the depth of water does not exceed 
si"x metres . From the middle of the 
last century to the present day the 
total arc;! drained under various Aces 
and schemes amounted to over 2 
million hectares or almost 30 per cent 
of che total area of Ireland (Heritage 
Counci l, 1999a). This drainage has in 
many cases resulted in damage to 
areas of scientific interest and to fish 
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stocks. Turloughs were particularly 
affected by arterial drainage schemes, 
primarily in the last century, but also 
as lace as 1992 when the 
internationally important Rahasane 
Turlough in County Galway was 
subject co drainage operations. 

MOUNTAIN AREAS 

Upland or mountain areas in Ireland 
are considered to be chose areas above 
400 m above sea level. Evidence of 
significant erosion has been noted in 
the upland environment since the 
1940s. The soil survey of West 
Donegal, completed in the lace 
1960s, indicated that over 4,500 
hectares were affected by severe 
erosion (Walsh, 1997). The problem 
of overgrazing by sheep in the upland 
regions of the west of Ireland was first 
highlighted in the early 1990s with 
reported damage co important game 
fisheries due to excessive amounts of 
peat silt from eroding peatlands. 
Teagasc estimate that around 20 per 
cent of the upland area (0.3 million 
ha) may be affected by soil erosion to 
varying degrees Q. Lee pers. comm.). 
Overgrazing by sheep is one of the 
principal contributing factors, and 
this problem has arisen as a direct 
result of EU-funded incentives. 

Although overgrazing can negatively 
affect a number of vegetation types, 
most attention has focu ed on the 
damage done to blanket ~og, wee and 
heath communities and to coastal 
vegetation. Overgrazing on western 
blanket bog has resulted in a decrease 
in vegetation cover, a depletion of 
bog species, invasion by species alien 
to the bog habitat and erosion of peat 
urfaces (MacGowan and Doyle, 

1996). The loss of characteristic and 
rare flora, such a heather, sedo-es and b 

mosses deprive wildlife of food and 
cover and numbers of fauna may also 
therefore be affected (Douglas, 1994). 
In addition, the eroded peat particles 
are wa hed into rivers and screams, 
hoking up pawning beds and 

re ulcing in the condition known 

(in salmonid species) as gill 
hyperplasia (Bleasdale and Sheehy 
Skeffington, 1992). 

Measures to assess the damage to 
overgrazed areas and co establish 
optimum stocking densities are 
underway with the Commonage 
Assessment Survey. This 
Commonage Assessment Survey will 
survey all commonages, commencing 
in the West of Ireland and agri
environmental plans will be produced 
for each commonage. These plans 
will be used by REPS planners to 
produce individual farm plans. It is 
anticipated that the modifications to 
REPS combined with other cross
compliance controls introduced in 
1998 should assist in alleviating the 
serious overgrazing problem 
(DAHGI, 1999). 

Should an ideal stocking rate be 
adopted and observed, grazing could 
be maintained in those areas chat 
have as yet suffered only minor 
damage. According to limited field 
research conducted by Duchas, 
recovery of vegetation cover in 
experimental enclosures has been 
dramatic, indicating that for some 
areas at lease, removal of sheep for an 
indefinite period could be effective in 
assisting natural regeneration, 
especially if the root mac is still intact 
on site and erosion is not too active 
(Heritage Council, 1999a). However, 
some blanket bog areas are so severely 

Environment 

damaged that withdrawal of sheep is 
unlikely to lead to a restoration of 
bog vegetation in either the short or 
medium term. Vegetation 
recolonisation potentials can be 
extremely slow, partly because of the 
slow growth rate of peacland 
ecosystems, which are naturally 
nucnent poor. 

Tourist Trampling 

Irish National Parks attract 350,000 
visitors per year. The problem of 
trampling by walkers has been 
increasing over the past decade from 
a few isolated patches of damage to 
large tracks of eroded pathways in 
some of the more popular walking 
areas . The problem areas are 
concentrated in Wicklow, Killarney 
and Connemara National Parks. 
Tourist trampling, like overgrazing, 
damages the vegetation of blanket 
bogs (MacGowan and Doyle, 1996). 

With increasing tourist numbers and 
an expansion of the leisure industry, 
the number of walkers on our hills is 
growing every year. The number of 
overseas visitors engaging in hiking or 
hillwalking in Ireland in 1998 was 
275,000 (up by 44,000 from 1996 
figures). Visitor management and the 
erection and maintenance of 
appropriate pathways are needed to 

ensure that lateral extension of damaged 
trackways is to be avoided in fucure. 

-



THE COASTAL MARGIN 

Around 3,000 km of the Irish 
coastline are classified as soft, 
including sandy bea,ches and 
unconsolidated glacial cliffs. Some 
1,500 km of these are at risk from 
coastal erosion and 490 km require 
immediate attention (DoE, 1997a; 
Brady Shipman Martin, 1997) . 
Coasts are among the most dynamic 
and complex of all environments and 
physical processes can airer the shape 
and character of the coasdine over a 
short period of rime. The Irish coastal 
zone is characterised by considerable 
diversity, both in natural terms and in 
the range and extent of human 
activity. The coastal zone provides 
economic, recreational and aesthetic 
benefits and access to marine 
resources including fisheries and 
aquaculture. It is an area containing 
many sensitive ecosystems of 
considerable natural value as well as 
geological and geomorphological 
features . It is also important for 
cultural heritage, including marine 
and terrestrial archaeology. 

Ireland's coastal zone has been 
considerably developed and is under 
increasing pressure from further 
development. Since the 1970s 
significant screeches of the coasdine, 
parricularly in the vicinity of major 
settlements and on the east coast, 

have been substantially built up. An 
upsurge in the development of 
holiday home , resulting from tax 
incentives introduced under the 
Seaside Resorrs Sch'eme, has seriou ly 
affected many coastal areas. 

Wave and storm acrio11 cause ero ion 
of Ireland's coastline. It is estimated 
char coastal erosion· causes a loss of 
land area of between 160 to 300 ha a 
year around the coast of Ireland. 
About 300 localities are affected 
mainly on the east coast. The most 
rapid long term erosion rare is 
thought to be in pares of Co. 
Wexford. Present erosion problems 
could worsen as a consequence of 
climate change, which may increase 
sea levels and the severity of storms. 
Flooding of low-lying coastal areas is 
also likely to become more frequent 
(Brady Shipman Martin, 1997). 

few pristine examples of sand dunes 
and machair (Chapter 12) currently 
exist and a number of important sires 
are currendy under threat, being 
particularly vulnerable to 
developments such as golf courses 
and caravan parks. , 

Ireland's coastal zone requires special 
attention in order to promote i~s 
sustainable use and to address the 
potential conflicts arising from 
different uses. A draft policy for 
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oa tal zone manag 111 ' nt, as 
publi hed in 1997, bm sin e eh ' 11 

there ha b n litrl ' progr'ss made in 
initiating a strategic appro:1 h co the 
su rainabl' m:tnagemenr of rhi 
resource. 

BUILT ENVIRONMENT 

Ireland's urban Fabric and the bui lt 
environment generally ar major 
resources in the country's ' nomi 
development. Although a numb r r 
recent policy initiatives have fo u ed 
on improving the ocio-e on mi 
conditions of built up areas, many 
environmental problems a1" still 
intensifying. u h probl ' 111S in lu<lc 
waste management, air, n ise, an l 
water pollu tion, traffic congestion, 
the loss of open space, and the 
degradation of the urban land ap '. 
A number of these issue have been 
cov red in earlier chapters. 

Urban environments have greatly 
changed in Ireland. In addition to 
the migration of people from rural co 
urban areas, the centres of icie and 
towns have been subject co 
depopulation resulting in the decay or 
the urban fabric. A distinction muse 
therefore be made between growth in 
urban centres and growth on their 
periphery. The past trend cowards 
less intensive urban patterns 
exacerbated the growth and use of 
private transport and has resulted in 
increased energy usage, em issions or 
air pollutants and reduced 
effectiveness of public transport 
networks (DoE, 1997a). With urban 
expansion, agricultural land 
surrounding the cities and towns as 
well as green space within chem are 
subject to increasing pressure. An 
example of the effects of urban
isation is shown in Box 11.4. 

Open space and green spaces within 
urban centres provide, in addition co 
general amenity value, various 
environmental benefits in terms of 
maintenance of biodiversity and 
improved air quality. They also add 
to the general aesthetic quality of the 
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Box 11.4 Urbanisation in Dublin 

An EU study on urban environmental issues has provided some initial ~e~ults on_the extent and impact of urb~nisation 
in Dublin . Between 1956 and 1998, the area of residential urban fabric.in Dublin has more than doubled, while the 
area used for road networks increased by a factor of almost 10. The reduction of forest and semi-natural areas and 
agricultural areas during t hat t ime was approximat ely 15 per cent. 

1956 

- forMI 
- Green Urban Areas 

Postures 
c::J Shrub and/Of Herbaceous Vegetation 

Water and Weriands 

c::J Urban Fabric 

- Arobleland 

Critchley, 1999 

urban landscape. With renewed 
emphasis on high density housing, 
the value of green space increases. 
The percentage of green space within 
the legally defined areas of a selection 
of urban centres in Ireland is 
illu trated in Fig. 11.4. Limerick and -

ark have the highe t percentage of 
green space, with 20 per cent and 15 
p r cent respectively. However, this is 
a difficult is ue to standardise across 
the different towns, as opinion varies 
as to what may be considered green 
pace. Boundary issues, access to 

green space in the peripheries, access 
to countryside and amenities and 
den icy of housing all differ and affect 
the existence and significance of the 
relative amount of green space. 

u tainable urban development 
hould seek to bring redundant and 

der Ii t land and buildings back. into 

Landuse Change in Dublin 1956-1998 

0 JRC, lspra !European Commision) 

- Forest 
Green Urban Areas 
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c:::J Water and We~onds 
c:::::J Urban Fabric 

- Arable L:Jnd 

active use. This reuses available 
resources and sustains the urban 
fabric. In addition, new residential 
developments in inner city areas rely 
on existing infrastructure such as 
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water supply and roads thereby 
reducing the need co develop 
greenfield sites on the outskirts of 
already sprawling towns and cities. 
This has benefits in terms of traffic 
management, air pollution and 
maximising utilisation of existing 
services. 

Urban Renewal Schemes were 
introduced in Ireland in 1985 in 
response to the increasing problem of 
dereliction and dilapidation, which 
had affected large inner areas of Irish 
towns and cities. The core objectives 
of the schemes were co promote 
urban renewal and redevelopment by 
promoting investment in the 
construction and reconstruction of 
buildings in designated inner city 
areas. The incentives introduced 
were primarily tax-based. In 1986, 
areas were designated in each of the 

-



five County Boroughs, Dublin, Cork, 
Waterford, Limerick and Galway. 
Since then, the scheme has been 
extended to many of Ireland's major 
rowns. The volume of urban renewal 
activity as a percentage of the total 
land surface area of a selection of 
Irish urban centres is illustrated in 
Fig. 11.5. There is presently little 
quantitative data available on the 
environmental benefits of the urban 

renewal schemes. 

One aspect of urban renewal to be 
considered is the relative proportion 
of construction of new buildings 
compared to refurbishment of 
existing buildings. In some cases, the 
construction of new buildings may 
intrude on the existing built 
environment because of different size 
or sryle. The replacement of older 
buildings that have an architectural or 
historical value can also impact 
negatively on the aesthetic and 
cultural value of the urban centres. 
Fig. 11.6 illustrates the levels of 
refurbishment in urban centres as a 
proportion of total urban renewal 
projects. The Local Government 
(Planning and Development) Act, 
1999, which came into force in 
January 2000, provides a legislative 
framework for the protection of 
individual structures and areas of 
architectural heritage value. 

'Volume of Urban Renewal Accivicy as a Percentage of 
!tal Surface Area in Selected Irish Urban Centres. 

urce: Envuonmencal Institute, UCO. 

*Percentage Refurbishment in Urban Renewal Projects 
in Selected Urban Centres. Source: Environmental 
Institute, UCD. 

In times of economic growth, the 
demand for transport increases 
significantly, with most of the growth 
in the car-owning sector. The rise in 
private car ownership in the 1990s 
has been illustrated earlier in Chapter 
3. T he main impact of traffic growth 
is in urban areas, especially in the 
cities. Rising vehicle numbers and 
increased usage of cars have caused 
significant traffic congestion and 
noise in urban areas. For example 
travel times for commuters have 
increased in all parts of Dublin 
between 1991 and 1999 (see Fig. 
11.7). Congestion problems have not 
been helped by the general lack of car 
sharing and pooling. A survey in 
1998 showed that, of the 
approximately 152,000 car journeys 
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mad on the M O m ton~ 
day, 80 p'r nt of hi 1, 
ju t one p r n (NRA, I 
craffi al o add to l al air p ll ution 
and i a major ontributor to 
em ission of arbon m noxid' ( ), 
carbon d ioxide ( 0 2), nirr gen 
oxides (NOx), v lati le oro--,mi 
compounds (V ) and PM 10 
(particulate matter les than I 0 
microns in diameter). 1 hes 
emissions can be damaging to human 
health, as well as to building and tl1' 
natural environment (Lehan', 1999). 

Transport management in urban areas 
require the provision of alt 'mat ivcs 
to the use of private ar . Th 'S' an 
include increased provision for 
cyclists and pedestrians, in parri ular, 
for shore journeys and the improv ·d 
availabi lity of more efficient public 

North Dublin 

NE Dublin 

NWDublin 
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transport. The present extent of cycle 
lanes and area pedestrianised in 
selected Irish urban centres are 
illustrated in Fig 11.8 and 11.9. As 
can be seen, there is major scope for 
improvement. Furthermore, it is 
recognised that public transport has 
been seriously neglected and poorly 
funded in the past. While new 
initiatives in Dublin, such as the 
introduction of Quality Bus 
Corridors, have been of benefit, there 
is still considerable progress to be 
made in the provision of a co
ordinated and effective public 
transport system in Irish urban centres. 

The sustai ned growth in car 
availabi lity in the next few years will 
generate even greater numbers of 
trips by cars and give rise to further 
congestion, air pollution and noise. 
It is essential to break the link 
between car ownership and car usage 
and to provide efficient alternative 
modes of transport. 
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LITTER 

Litter has for many years been a 
significant problem, particularly in 
towns and cities. The impact of litter 
is detrimental to tourism and other 
economic sectors, and damages the 
aesthetic quality of the environment. 
In recent years, national !irter surveys 
were carried out in 1995 and 1997 at . 
various locations around the country. 
The locations included cities, towns, 
villages, tourist areas and beaches, 
which were graded according to their 
cleanliness. The results show that the 
incidence of litter remains widespread 
in Ireland, despite the extent of clean
up operations undertaken by local 
authorities (Table 11.1). The most 
common items littered included 
cigarette ends and packaging, plastic 
boccies, paper and plastic wrappers; 
fast food cartons, plastic shopping 
bags, beverage cans and glass boccies. 
As many of these are light in weight, 
they are prone to dispersal by wind. 
The locations typically found to be 
littered are bus stops, areas close to 
fast food outlets, secondary schools 
and third level ·institutions, 

motorways and dual carriageways 
close to cities and towns, 
construction sites, recycling centres, 
areas serviced by open top litter bins, 
beaches and side streets in urban 
areas . The surveys noted that there 
tended to be less littering in areas 
which had good background 
environmental quality (DoE, 1997b). 

The 1997 survey also examined the 
presence of items such as chewing 
gum, dog fouling, graffiti and 
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overflowing bins. It found that 
chewing gum was present at 88 per 
cent of sites, dog fouling at 36 per 
cent and graffiti at 27 per cent of the 
sites. The extent of overflowing bins 
was ncit generally considered to be a 
serious problem (DoE, 1997b). 

Local Authorities are increasingly 
taking a more proactive approach to 

combat the problem of li tter in 
Ireland, using their extensive 
management and enforcement powers 
under the Litter Pollution Act, 1997. 
Increased numbers of litter wardens 
have been employed and the number 
of on-the-spot fines and prosecutions 
for litter violations has increased 
dramatically since 1997 (Fig. 11 .10). 
In 1998 alone, local authorities spenr 
over £26 million on street cleansing 
and litter warden services (DELG, 
1999). However, the number of fines 
and prosecutions reflects not just the 
response to the problem but also the 
extent of the problem and much 
remains to be done before the issue of 
litter is dealt with effectively. 

10000 .-- No. of Prosecuti~s 

OOO ,,.... No. ot ~n the Spot Fines 

-



In 1999, a national anti-litter forum 
was established, involving 
representatives of local authorities, 
the business and commercial sector, 
the educational and tourism sectors, 
environmental NGOs and 

community groups. The terms of 
references of the forum include 
reviewing the current range of 
initiatives designed to tackle litter 
pollution and identifying further 
measures that would bring added 
value co these initiatives. A national 
lircer monitoring system has also been 
developed to monitor and assess local 
authority management and 

enforcement actions and to advise on 
lircer management at a national level. 
Between 1997 and 1999 grants 
amounting to £1 million were 
allocated co local authorities for 
public education and awareness 
initiatives on litter (DELG, 1999). 

ARCHAEOLOGICAL 
RESOURCE 

Archaeology is a non-renewable 

component of Irish culture, heritage 
and landscape. Ireland is 

exceptionally rich in archaeological 
features with berween 150,000 and 
200,000 known pre-1700 AD sites 

and monuments Qohnson, 1998). 
Archaeological sites and monuments 
range from substantial above-ground 
scruccures co easily damaged 

subterranean· traces of human activity. 

~ the character bf landscape change 
in Ireland was, by and large, gradual 
Until the second half of che rwentieth 
century, there has been a 

comparacively high rate of survival of 
visible archaeological sites. 

An EU Convention on the prote cion 
of the archaeological heritage 

introduced a number of significant 
requirements for archaeologists and 
developers, includi ng the 

preservation, in situ, of archaeological 
sires where feasible. Historic 

monuments are legally.. protected by 
inclusion in the Register of H istoric 
Monuments. T his Register will 
ultimately lis t al l .s ites that are 

considered to be of archaeological 
significance. T he system of 

notification however is a slow process 
and at present the Register on ly 
includes about 5,000 sites. 

Archaeological landscapes are 

vulnerable to a wide range of impacts 
arising from landuse and 

development such as agricultural 
practices, peat extraction, 
afforestation, reclamation and 
drainage schemes and road 
construction. 

A limited survey of monuments, 
carried out in 1998, covered 

approximately 2.2 per cent of the 
land area in the State. A total of 993 
monuments were assessed of which 
101 could not be loca.ted and 154 of 
which had been interfered with in 

some way (71 destroyed, 18 seriously 
damaged and 65 slightly damaged). 
T he main reasons for the interference 
and destruction of these monuments 
are land improvement, erosion, 
fo restry, drainage works and other 
various forms of development 
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Qohnson, l ). Th' cud , 

con luded char the desrru ci n of 
I nown ar ha ol i al m num 'nts in 
Ireland ha a elerat d dramari all 
Earth n monuments are ming 
under in reasino pressure. 
Archaeological monument 'et in 
pasture are pa rci ularly vu lnerab le. 
When calculated over the p n d 
1994 co l 998, the n cional 
destruction race per de ade f 

monuments is estimated at 4.6 per 
cent. This rate rises co l O per enc 
when calculated over the period 19 7 
to 1998 and co 17 per cent when 
based on 1998 figures. Thi 
compares with the avera e 

destruction rate of 2.1 per cnr p ·r 
decade in the 140 years co l 978 
(O'Sullivan et al., in prep). 

GENERAL SOIL QUALITY 

Soil is a dynamic, living, natural body 
chat is viral to che fun tion of 

terrestrial ecosystems. It repres ·n ts a 
unique balance berween physica l, 
chemical and biologi al factors. As 
soil is formed so slowly in nature it 
can be considered es encially as a 
non-renewable resource of significant 
value for economic, ecological and 
heritage reasons. Soil upports the 
natural vegetation and where this has 
been altered or changed as a result of 
human activity it continues to 
support agricultural crops, 
horticultural crops and forests (EPA, 
in prep.). 
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Soil quality can be defined as the 
capacity of the soil to function as a 
vital living system, to sustain 
biological productivity, promote the 
quality of air and water 
environments, and maintain plane, 
animal and human health. However, 
of the three environmental 
compartments, water, air and soil, the 
quality of soils is the most difficult to 
assess in a quantitative way. It can be 
assessed only in relation to soil 
function or to the purpose for which 
the soil is used. The wide variety of 
natural soil types and characteristics 
and range of possible functions and 
uses makes setting soil quality 
standards more problematical than 
standards for air or water. Different 
soil types are suitable for a range of 
different uses depending on their 
properties. For example, some soils 
are capable of sustaining high annual 
yields of grass and cereals while other 
soils, although their production 
potential is low, sustain unique flora 
and habitats. Proposals for 
development of environmental 
quality objectives and standards for 
soil are presently being prepared by 
the EPA (EPA, in prep.). 

Heavy Metal Levels in Irish Soils 

A national survey of the 
concentration of heavy metals in soil 
has recently been initiated in Ireland. 
To dace approximately one quarter of 
the land area in Ireland has been 
surveyed and the soils analysed for 
the concentrations of metals such as 
cadmium, copper, mercury, nickel, 
lead and zinc. The results in relation 
to land type are listed below in 
Table 11.2. 

The re ulcs indicate chat generally 
tl1ere is an absence of seriously 
contaminated oils in Ireland, 
although some areas, particularly in 
the wet have elevated cadmium 
level . Fore t soils appear co be 
everely depleted of nutrients 

in luding copper and zinc. Levels in 
es of limit value for metals 

sp cified in the EU sewage sludge 

Metal Grassland 

0.52 

Cu 18.0 

Hg 0.1 

Ni 13.4 

Pb ....:.., 30..0 

Zn 73.1 

McGrath and Murphy, 1998 

Directive occur in almost a quarter of 
the soils, and these soils would 
therefore be disqualified from 
receiving sewage sludge. This 
together with che proportion of tilled 
soils with elevated levels and their 
proximity to high population centres 
in the ease of Ireland has implications 
for future plans to expand sludge use 
in agriculture (McGrath and 
Murphy, 1998). 

Organic Micro-pollutants 

Measurements of the concentrations 
of organochlorine insecticides, and 
polychlorinated biphenyls (PCBs) in 
Irish soils show chat while these 
compounds are no longer in use, 
elevated levels can potentially occur 
in soils. Mean levels were found to 
be generally low in agricultural soils. 
In contrast, levels of DDT residues in 
urban areas were much higher, with 
mean levels in soils of 0.3lmg/kg 
(McGrath, 1998; McGrath pers. 
comm.). 

Nutrient Levels in Soils 

One of the principal environmental 
impacts of agriculcure is che 
eutrophicacion of inland waters by 
phosphorus from organic wastes and 
chemical fertilisers. While 
phosphorus is important for plane 
growth, its over-application in the 
form of manures and fertilisers has 
important consequences for water 
quality (Chapter 9). 

!he national trends show a steady 
mcrease in soil phosphorus levels 
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between 1950 and 1991 as a result of 
a planned effort co raise soil fertility 
(Fig. 11.11). From 1991 to 1995 
levels dropped slighcly, although in 
recent years the trend appears to be 
again on the increase. A national 
balance for phosphorus has been 
developed to estimate the potential 
for loss of phosphorus fro m soil co 
water. In summary, there is now 
considerable evidence to show that a 
large excess of phosphorus over and 
above agronomic requirements is 
being applied to agricultural land in 
Ireland. A conservative estimate is 
chat over-application of phosphorus is 
in the region of 40,000 tonnes per 
annum. This means chat, on average, 
each hectare of farmed land in 
Ireland is receiving an excess of 9 kg 
of phosphorus each year, above that 
required for agronomic purposes 
(EPA, in prep.). Many soils are now 
likely to contain phosphorus at levels 
where losses co local streams and 
other surface waters will occur during 
periods of high rainfall. 

Reducing the loss of phosphorus 
from lands requires the developmenr 
of nucrie.nt management plans in . 
which the nutrient inputs are 
balanced with output. A reduction of 
10 per cent per annum in artificial 
phosphorus fertiliser usage over the 
next five years has been sec as a rarger 
in the National Sustainable 
Development Strategy (DoE, 1997a). 

Degraded Sites 

Compared to more heavily 
industrialised countries, Ireland has 
significancly fewer contaminated land 



problems than those of other 
European Countries. While at present 
Ireland lacks specific legislation for 
dealing with contaminated land, some 
existing legislation does provide 
powers co the Environmental 
Protection Agency and local 
authorities co deal with the issue. 

Soil contamination generally arises as 
a result of spillages, leaks and 

improper handling of raw materials, 
manufactured goods and waste 
produces. Examples of most of the 
common types of land contamination 
to be found in Ireland include old 
gasworks sites, waste disposal sites, 
disused mining sires and associated 
tailing ponds and leaking 

underground storage tanks. To dace 
no specific national survey has been 
carried our co identify and register 
contaminated sites in Ireland. The 
proposed National Hazardous Waste 
Management Plan (Chapter 6) 
specifies char each local authority 

s~ould maintain a register identifying 
sites known or suspected to have been 
used for the disposal of hazardous 
waste in the past. 

RADIOACTIVITY 

The Radiological Protection Institute 
oflreland (RPI!) undertakes a 
pro?ramme of monitoring 
radio · · · h acuvny In t e Irish terrestrial 
environment. The monitoring 
programme assesses the exposure to 
the Irish p ul · . . £ op anon ansmg rom 

radioactivity in the food chain and 
the terrestrial environment in general. 
le involves continuous sampling and 
resting of air and rain-water, sampling 
and analysis of drinking water, milk 
and other foodstuffs, and in-vivo 
monitoring of sheep in certain 
upland areas. Additionally, gaseous 
krypton-85 concentrations in air are 
measured at Clonskeagh in Dublin. 
T he topic of radon gas has been 
covered earlier in Chapter 7. 

Monitoring of sheep is undertaken in 
a limited number of upland areas and 
local slaughter-houses in chose areas. 
These upland areas are in parts of the 
north-west, north-east and south of 
the country. T he results for 1998 
indicate that while their radiocaesium 
activities continue co decrease slowly, 
some sheep grazing these upland areas 
continue to have radiocaesium 
activities above the level considered 
suitable for marketing. However, 
before being slaughtered, sheep from 
these upland areas are grazed on 
lower pastures where their 
radioactivity levels decrease rapidly. 
The results of monitoring at local 
slaughterhouses indicate that regular 
consumption of sheep meat does not 
constitute a significant human 
health hazard. 

The mean concentration of krypton-
85 measured in air at Clonskeagh 

during 1998 was 1.46 Bq/m3, a small 
increase over the 1997 and 1996 

values of 1.43 and ] .3 Bq/m3 
respectively. Krypcon-85 is released 
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to eh acmo phcr aim c .· lusi ,[ 
a a result of eh r pr in of p ·nt 
nu I ar fuel. me f eh in r ase 
can b :mribuc d co the T H RP 
repro e ing plane at ellafi Id " h 
krypton-85 dis har in rea ed from 
47,000 TBq in 1996 to 99,000 T Bq 
in 1998 as a con equenc of 
reprocessing more spent fuel. The 
do es due to krypton-85 are 
considered by the RPI! co be very I w 
and nor radiologically signifi ant. 

Overall, measurements carried our 
during 1998 show chat the levels f 
radioactivity in air, water and the 
food chain are low and are virtually 
indistinguishable fro m global 
background leveL . T he RPII 
conclude that the levels of arcifi ial 
radioaccivi ty in the cerre trial 
environment do not give rise co 
public heal th concerns (RPI1, 1999). 

CRITICAL LOADS 

T he critical load is defined as an 
estimate of the exposure co one or 
more pollucancs, below which 
significant harmful effects on 
specified sensitive elements of the 
environment do not occur accordi ng 
to present knowledge (Werner and 
Spranger, 1996). Estimates of critical 
loads represent the long-term carrying 
capacity of the environment with 
respect to acidification, resul ting from 
sulphur and nitrogen deposition, or 
with respect co eutrophication, which 
may be caused by excessive nitrogen 
in some ecosystems. In the same way, 
critical levels are thresholds for 
pollutant concentrations in air above 
which crops, forests or other 
vegetation may suffer adverse impact. 

Mapping techniques are used to 
determine where, and by how much, 
critical loads are exceeded. Over the 
past 10 years, a series of international 
workshops has developed methods for 
estimating critical loads and critical 
levels and these have been applied co 
map critical loads for Europe (Posch 
et al., 1999). Ireland has had active 
participation in this programme. 
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Critical Load of Actual Acidity 
(molcha-1 year-1) 

= No!Moppod 

- 200-500 

Present Load of Acid Deposition 
(molcha-1 year-1) 

= NolMoppod 

- 200 ·500 
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Exceedance of Critical Load of Actual Acidity 
(molcha-1year-1) 

Fig.11.12 Critical Loads for Acidity and their Exceedances 111' 

These data on critical loads provided 
much of the scientific support for 
negotiations on the Oslo Protocol on 
sulphur emissions and, more recently, 
the Gothenburg Protocol to abate 
acidification, eutrophication and 
ground-level ozone. 

The Irish critical load estimates for 
acidiry and nutrient nitrogen are 
shown on Fig. 11.12 and Fig. 11.13. · 
The acidiry critical loads are based on 
detailed steady-state analysis for soils 
while empirical methods have been 
used to derive critical loads for nutrient 
nitrogen in relation to forests, 
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- 20 25 

heathlands, grasslands and wetlands 
(Aherne et al., 2000). An indication 
of critical load exceedance, based on 
rypical deposition loads in the 1990s 
(Chapter 8) , is also given. The 
degree of exceedance is very marginal 
for both acidiry and nutrient 
nitrogen. Only two per cent of 
mapped soils were found to have 
deposition in excess of critical loads 
for acidiry. These occur mainly in 
the Dublin and Wicklow mountains 
where low critical loads coincide with 
the highest load of acid deposition. 
A parallel analysis, using a steady
state water chemistry approach that 
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covered almost 200 lal<es in acid
sensitive areas of the country, fo und 
that only six per cent of the lal<:es 
exceeded the critical load. 

Nitrogen deposition exceeds the 
critical load of nutrient nitrogen over 
approximately 15 per cent of the 
mapped area and the level of excess is 
up to 6 kg N/ha in some areas. This 
is largely due to substantial deposition 
of nitrogen emanating fro m local 
agricultural sources of ammonia. In 
the long term, this suggests a potential 
risk of nutrient imbalance in forest 
plantations and possible loss of 

Exceedance of Critical Load of Nutrient 
Nitrogen (kg N ha-1year-1) 

= NolMa,,,_/ 
-0· 2 

-2 · 4 

c:::::J 4 · 6 -··· - · · 10 
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biodiversity in natural and semi-natural 
ecosystems. In general, the threat of 
ecosystem damage from acidification 
or nucrienr nitrogen will diminish in 
the coming years as major decreases in 
the emissions of both nicrogen and 
sulphur foreseen under international 
legislation are achieved (Chapter 4). 

DISCUSSION 

While this chapter provides only a 
brief overview of the main aspects of 
the terrestrial environment, it is clear 
char the impact of human activities · 
and economic development have 
affected the environment in various 
ways. Continuing economic growth 
is likely to result in increased 
demands being placed on the land 
and its resources. Urbanisation and 
intensification of agricultural 
practices have the potential to 
exacerbate many environmental 
problems. Forestry development, 
unless managed in a sensitive and 
imaginative manner, has the potential 
co impact negatively on the scenic 
quality of landscapes and the 
environment in general. More 
complete and up-to-date information 
is required to assess the effects of 
urbanisation and other developments 
on the coastal margin. 

A National Spatial Strategy is 
currently being prepared and has a 

key objectives of identi fying broad 
spatial development pattern fo r area 
and esrablishin·g indica tive poli ie in 
relation to the location of indu trial 
and residential development, servi es, 
rural development, tourism and 
heritage (DELG, 2000b). ome 
particular environmental issues to be 
explored in cl1e devel~pment of the 
strategy are as follows: 
• the identificat_io n of spati al 

development patterns that would 
contribute to effi cient energy usage 
and waste minimisation; and 
would reduce the impact of traffic 
and maxim ise opportunities for 
sustainable transportation; 

• maintaining and enhancing the 
quality and diversity of natural and 
cultural heritage, including 
landscape; 

• matching rhe requirements of 
extensive and intens ive land uses in 
rural areas with landscape and 
environmental considerations. 
Such land uses may include 
renewable energy, fo res try and 
intensive agriculture; 

• identifying where balanced and 
sustainable urban growth is 
feasible. 

The development of more deta~led 
proposals for inclusion in the strategy 
is underway. 

• Ireland's · 
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NATURAL HERITA GE AND 

BIODIVERSITY 

Ireland's natural heritage includes a unique geological legacy, 
which gives the country its natural distinctiveness. Native mixed 
deciduous woodlands are few and small in extent, but 
hedgerows are a particularly prominent feature of the Irish 
countryside. Ireland has habitat types that are scarce or absent 
over much of Europe, including turloughs, shingle beaches, 
coastal lagoons, maerl beds, machair and a complete range of 
bog types of international importance. 

The total number of species in Ireland has not been established 
for all groups of flora and fauna. The country has 30 per cent of 
the European lichen species and six per cent of the world's 
known species of mosses. Irish machair sites support what are 
believed to be the largest populations of petalwort, a Bern 
Convention and habitats Directive species. A number of plant 
species have become extinct in Ireland in recent times (for 
example, the purple spurge and the three-lobed crowfoot). 
Certain 'alien' species have become established, 'including 
problem species such as the giant hogweed . 

. The Irish freshwater crayfish population is probably the largest 
in Europe. Conservation projects have boosted the number of 
roseate terns and stabilised the number of corncrakes, but these 
remain under threat along with several other bird species 
(including the grey partridge); the corn bunting is now 
considered to be extinct as a breeding species. The Irish 
population of the lesser horseshoe bat is reckoned to exceed the 
total known numbers from mainland Europe. The country has 
the most concentrated population of otters in western Europe 
and one of only five known resident European populations of 
bottle-nosed dolphins. 

Drawbacks in managing biodiversity in Ireland include the lack 
of data. There is no centrally co-ordinated biological records 
centre and no standard approach to habitat classification. 
Various protection measures are in place or in process to protect 
the country's habitats from diverse threats and impacts, 
including those deriving from changes and developments in the 
economic sectors. Certain locations merit being proposed as 
natural World Heritage Sites to add to the State's two existing 
cultural ones. Despite the slow progress in the management of 
the natural environment, it is concluded that aspects of the 
natural heritage are being better resourced than ever before. 

INTRODUCTION 

This chapter gives an account of the 
state of Ireland's natural heri rage and 

biodiversity at the turn of the 
millennium. The natural heritage 
can be described as the inheritance of 

the natural environment in all its 

CHAPTER 

forms (Lucey and Nolan, 19 ) 
including the geological lega y (Box 
12.1). Biodiversity may be defined as 
the variability among living 
organisms and the ecologi al 
complexes of which they ar part; this 
includes diversity within spc ics, 
between species and of e osy tems. 

Ireland's natural heritage and 
biodiversity may be onvcnicncly 
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Box 12.1 Irish Geological Heritage 

Ireland has a rich geological 
heritage, with a wide diversity of 
rock successions covering large 
spans of earth history. Many 
geological sites are of international 
importance but have had no legal 
protection. However, since 1998 th~ 
Geological Survey of Ireland (GSI) 
and Duchas - the Heritage Service 
have been undertaking the 
appraisal of geological and 
geomorphological sites to select, on 
strictly scientific criteria, those 
which should be designated as 
Natural Heritage Areas (NHAs). The 
programme also aims at 
establishing County Geological Sites, 
without statutory protection, which 
will be incorporated into County 
Development Plans. 

One particular site of 
palaeontological importance stands 
out as a special case: a fossil 
trackway on Valentia Island in Co. 
Kerry, discovered in 1993 and 
subsequently purchased by the 
State. The site is of international 
importance and has been dated at 
older than 385 million years. About 
200 prints represent the passage of 
a primitive four-legged vertebrate, 
across the soft sediment of a large 
river floodplain 
M. Parkes, pers. comm.; Parkes and Morris, 

1999. 

Title 

discussed under two main headings: 
habitats and species. The linkage 
between species and their habitats is 
vital, as changing a habitat will 
usually affect the diversity of species 
contained within it, while a change in 
species number and composition 
may well affect the nature of the 
habitat. This chapter will provide a 
b; ief outline of some of Ireland's 
more important habitats as well as 
elements of the flora and fauna. It 
will also discuss the state of the 
natural environment in Ireland and 
how efforrs to safeguard the natural 
heritage are progressing. 

Ireland owes its natural 
distinctiveness to its unique geology 
more than anything else (Feehan, 
1997). The Quaternary era, with its 
glaciations and post-glacial stages, 
has most shaped the present 
landscape and its flora and fauna. 
Despite its uniqueness the island has 
only one natural World HeriLage Site, 
the Giant's Causeway in 
Co. Antrim. 

LEGISLATIVE FRAMEWORK 

In a global context the most 
important initiative for nature 
conservation is the United Nations 
Convention on Biological Diversity, 
1992, which was ratified by Ireland 
in 1996. In 1998 the Department of 
Arts, Heritage, Gaeltacht and the 
Islands prepared a National Report 
on the Implementation of the 
Convention on Biological Diversity. 
A list of the international agreements 
and conventions that Ireland has 

Bern Convention on the Conservation of European Wildlife and Natural Habitats 
Bonn Convention on the Conservation of Migratory Species of Wild Animals 
Agreement on Conservation of Bats in Europe (Bonn Convention) 
Ramsar Convention on Wetlands of International Importance 
International Convention for the Regulation of Whaling 
Convention on Biological Diversity 

Convention on International Trade in Endangered Species (CITES) 

Agreement on the Conservation of African-Eurasian Migratory 
Waterwild birds (AEWA) (Bonn Convention) 

International Tropical Timber Agreement 1994 

Pan-European Biological and Landscape Diversity Strategy 

signed or ratified is given in Table 
12.1 

The National Biodiversity report, 
reviews the state of biological diversity 
in Ireland (habitats, species and 
genetic diversity) and outlines 
measures which are currently in place 
for the conservation and sustainable 
use of biological diversity. A report on 
Ireland's biodiversity, commissioned by 
the Department, concluded that the 
following general threats affect the 
fauna either directly or indirectly: 
habitat loss, pollution and introduced 
species (Purcell, 1996). 

The principal national legislative 
instrument governing nature 
conservation in Ireland is the W ildlife 
Act, 1976. Recent national legislative 
developments include the European 
Communities (Natural Habitats) 
Regulations, 1997 and the Wildlife 
(Amendment) Bill, 1999. Duchas, 
the Heritage Service, is the main 
body involved in implementing such 
legislation. One of the main 
objectives of the Wildlife 
(Amendment) Bill is to provide for 
the establishment and protection of a 
national network of protected areas of 
both natural heritage and geological 
importance - to be known as Natural 
Heritage Areas (NHA.s). The Natural 
Habitats Regulations provide for the 
designation and protection of Special 
Areas of Conservation (SA.Cs) under 
the EU habitats Directive (CEC, 
1992) and for protection measures 
that apply to Special Protection 

Signed 
1979 
1979 

1993 
1971 
1946 

1992 
1974 

1996 

1996 

Ratified 
1982 
1983 

1995 
1984 

1985 
1996 

Awaits amendment of 
Wildlife Act, 1976 

Awaits amendment 
of Wildlife Act, 1976 

Ratification expected sKortly 

Endorsed 1995 
• Biodiversity-related Conventions, Agreements or Processes that Ireland has ratified, signed or is a party to (from Buckley. 199/i). 

Environment 
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Category Objectives Area covered Number 
(ha) of sites 

Nature Reserves Conservation of flora, fauna 18,095 78 
a d habitats 

Special Protection Conservation of bird species and 230,000 109 
Areas (SPAs) habitats of European importance 

Special Areas of Conservation of flora, fauna and -650,000 400 
Conservation (SACs) habitats of European importance 

Natural Heritage Protection of flora, fauna, habitats -750,000 1, 100+ 
reas (NHAs) and geological sites of 

national importance 

National Park,s Nature conservation and public 56,987 6 
use and appreciation 

clfowl Sanctuaries Hunting of wild birds prohibited N/A 68 

Re'fuges for Fauna Conse vation of the habitat of N/A 7 
named species of an tmals 

urces: Buckley, 1998; Duchas 

Areas (SPAs) designated under the 
EU wild birds Directive (CEC, 
1979) . The habitats Directive has 

been the most important 
development for nature conservation 
in the EU and it provides for the 
establishment of a coherent ecological 
network of protected areas across the 
15 member states, to be termed 
NATURA 2000. 

There is a three stage procedure 
leading co the creation of the 
NATURA 2000 sites. Stage One, the 
selection of national lists of sites, was 
due for completion by June 1995 but 
no Member States had finalised the 
process some two years after that date 
(Grist, 1997) . Stage Two - the 
establishment of a list of Sites of 
Community Importance (SCis) - was 
to have been completed between June 
1995 and June 1998. Stage Three -
the formal designation by Member 
States of the adopted list of SCis as 
SACs - was originally scheduled for 
the period June 1998 to June 2004 
(Grist, 1997) . At the time of writing, 
Ireland has transmitted 241 candidate 
SACs to the EU. In the European 
Commission's evaluation, Ireland's 
classification of sites (as of 10 January 
2000) for NATURA 2000 was 
assessed as 'incomplete' for SPA 

classification and 'notably insufficient' 
for the list of SCis. 

The different categories of protected 
areas in Ireland, as of 1998, are given 
in Table 12.2 and areas proposed as 
NHAs, SPAs and SACs are shown in 
Fig. 12.l. (See also Chapter 15). 

HABITATS 

Of the priority habitats listed in the 
habitats Directive, 16 are found in 
Ireland (10 per cent of the total). 
Some examples of priority and non
priority habitats are given below. · 

Native Woodlands 

Only very small areas of the 
woodlands, representing the mixed 
deciduous forest which dominated 
the post-glacial landscape, remain 
today in Ireland. As noted in 
Chapter 11, of the estimated i"00,000 
hectares of Ireland's broadleaved 
woodland, not more than 6,000 are 

protected for conservation 
(O 'Sullivan, 1999). Ireland's range of 
native and naturalised trees is listed in 

Box 12.2. 

A distinction muse be made between 
native and modern forest . 
Plantations are poor substicuces for 
native woodland bur they do provide 
niches for a number of the more 
common mammal and bird species, 

some invertebrates and fungi. Unlike 
Ireland's modern forests much of the 

-. • 'ft ' 

L:... nvtronment 

Protective 
measures 

Statutory protection; 
generally State ownership 

Statutory protection; 
to prevent habitat damage 

Statutory protection; 
to prevent habitat damage 

At present: grant assessment, 
financial incentive; 
planning laws 

Non-statutory protection; 
State-owned 

Statutory enforcement of 
hunting controls 

Statutory protection for 
l"\amed species 

tree cover in former times was in 
lowland areas, notably along che great 
river valleys. Nowadays riparian trees 
are regularly removed by angling 
intere ts elm compromising th, 
habitat of species, such as freshwater 
sponges and the pearl mussel , which 
show a preference for shaded sites 
(e.g. Lucey, 1993; Gittings etnf., 1998). 

Box 12.2 Native and Naturalised 
Tree Species in Ireland 

The native and naturalised tree 
species in Ireland include three 
cherries (including blackthorn); 
three conifers Guniper, yew and 
Scots pine which was 
reintroduced); two birches; alder; 
hazel; two oaks; six species of 
whitebeam (including the rowan 
or mountain ash); hawthorn or 
whitethorn; ash; Wych elm; holly; 
spindle; buckthorn and alder 
buckthorn; elder; arbutus; crab 
apple; aspen; and willow. 
Nelson and Walsh, 1993. 
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Under the Rural Environment 
Protection Scheme (REPS) planting 
of crees such as oak, beech, willow, 
birch, ash, whitethorn, blackthorn 
and elder is recommended for 
riparian zones but the planting of 
conifers is prohibited (DAF, 1999). 
A report, commissioned by the 
Heritage Council, on the impact of 
current forestry policy has identified 
some areas of concern (Heritage 
Council, 1998). 

Hedgerows 

Field boundaries, mainly hedgerows, 
are a particularly prominent feature 
of the Irish countryside. They act as 
linear strips of native woodland, 
providing niches for a number of 
common woodland plant and animal 
species. Hedgerows are especially 
important, as they act as linking 
corridors between habitat patches. 
Hedgerows forming rownland 
boundaries and roadside hedgerows 
are particularly important from an 
ecological and cultural viewpoint. 
Hedgerows have suffered significant 
losses, largely due to their removal for 
agricultural purposes, particularly in 
arable areas. Their removal has 
impacted negatively on biodiversity 
in the wider countryside and it has 
also affected the cultural heritage and 
altered the visual landscape in those 
areas. The habitat quality of many 
remaining hedgerows may be 
adversely affected by maintenance 
operations undertaken by Local 
Authorities and other bodies, as well 
as by private landowners. Currently 
concrols are in place that contribute 
to mitigating negative impacts on 
hedgerows. The Wildlife Act, 1976 
prevencs the cutting or destruction of 
hedgerows or other vegetation 
between 15th April and 31st August, 
and there is also guidance to ensure 
that the importance of roadside 
hedgerows for wildlife is taken into 
account (DAHGI, 1999). 

Fen and Bog 

Despite the loss of peadands, Ireland 
remai · · ns umque m western Europe in 
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having a wide range of bog types of 
international importance. Active 
raised bog, once common in the Irish 
midlands, is now a relatively rare 
habitat. The vegetation is dominated 
by Sphagnum mosses with some 
vascular plants such as heathers, 
cottons and sundews also occurring. 
Threatened species include the bog 
orchid (Hammarbya paludosa) and, 
where mineral flushes occur, the 
yellow marsh saxifrage (Saxifraga 
hirculis), an Annex II species in the 
habitats Directive, is found. 

Based on presence 
in 10 km squares 

Bog orchid (Hammarbya paludosa) 
This small orchid grows in wet, acid, spongy 
bogs and is difficult to detect. It has an erratic 
flowering habit and can be abundant in some 
years. It has been recorded from more than 50 
sites in the past but recently confirmed at 
single sites in just six counties. The apparent 
decline may be associated with the loss of it~ 
peatland habitat. 
Source: Curtis and McGough, 1988 

I , I' 

Envi rc~n r1i'ci1 r 

Blanket bogs are subj t t a rang, f 
adverse effect from grazing and 
trampling due to exce sive he p 
stocking, peat extra tion, 
afforestation and agri ulcural 
reclamation (Douglas, 1998). 
Among the threatened pecies are the 
slender cottongrass (Eriophoru111 
gracile) and Mackay's head1 (Erica 
mackaiana). Both activ raised and 
blanket bog , are priority habitats 
under the habitats Directive. 

In total 32 raised bog, 47 blanket bog 
and 39 fen sites considered to be of 
prime ecological importance have 
been proposed as candidate SACs. 
Of particular concern, has been the 
continuation of turf cutting on raised 
bogs of ecological importance 
resulting in a further decline of 
approximately 10 per cent in the area 
of original uncut surface area in the 
last decade Q. Ryan, pers. comm.). 

Calcareous fens occur in limestone 
areas subject to a permanently high 
water table where the vegetation 
typically consists of a complex of 
sedge communities (0 Cdodain and 
Doyle, 1997) dominated by the black 
bog rush (Schoenus nigricans) and 
purple moor grass (Molina caerulea) . 

Turloughs 

Turloughs are temporary water bodies 
on Carboniferous limestone and are 
characteristic features of the western 
third of Ireland. They are typically 
associated with swallow-holes through 
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which they fill and empty through the 
local groundwater system. A rotal of 
43 turloughs has been proposed as 
Special Areas of Conservation (SACs). 

The chief threats to turloughs are 
land drainage and pollution. 
Drainage in the nineteenth century 
eliminated many of the great 
turloughs of east Galway and more 
recent schemes have also had effects, 
where seven sites of importance for 
Greenland white-fronted geese and 
Bewick and whooper swans were 
drastically affected (Reynolds, 1996). 
Two turloughs are designated as 
Special Protection Areas and one, in 
Co. Galway, is protected in a Nature 
Re erve (DAHGI, 1999). One of the 
be t known is Rahasane rurlough 
(275 ha) in east Galway which was 
the sire of first discovery of the 
shrimp Tanymastix stagnalis in Britain 
and Ireland. Among the 
characreri tic flora of turloughs the 
black moss Cinclidotus fontinaloides 
may be seen on rocks or boulders. 
Because of their unique ecological 
feature , rurloughs possess 
characreri tic vegetation and aquatic 
faunal communities. Their 
conservation requires sensitive 
management of the regional 
catchment, both surface and 
und rground (Reynolds; 1996). A 
recent study, carried our by the Office 
of Public Works (OPW), of the 

flooding in south Galway has greatly 
increased knowledge on the hydrology 
and biology of these systems. 

Freshwater Habitats 

Lakes are virally important for 
breeding and wintering wildfowl. 
Twenty eight lakes, covering 
approximately 75,000 hectares, 
almost half the total area of Irish 
lakes, are warerfowl sites designated as 
SPAs. A number of other lakes are 
listed as candidate SA Cs. Two lakes 
in Kerry, the habitat of the 
endangered natterjack toad, are 
Nature Reserves and some additional 
lakes are conserved in National Parks 
(DAHGI, 1999). In addition the 
Grand and Royal canals have been 
identified as proposed NHAs. 

In general, Irish rivers and lakes 
· (Chapter 9) are still capable of 
supporting salmonids (Salmo salar 
and S. trutta). The salmon is a listed 
species in the habitats Directive and 
the Irish authorities are required to 
propose sites for its protection. 
Despite Ireland being one of the most 
important areas in the EU for salmon 
rivers, the list and extent of the 
proposed sites appears extremely 
limited. 

Some smaller lakes and ponds have 
disappeared or shrunk due to drainage, 
for example Laughs Iron and 
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Annaghmore. Certain salmonid lakes 
in poorly-buffered, upland areas in 
west Galway and Mayo have been 
affected by acidification from 
commercial conifer plantations. 
Artificial acidification, attributed to 
afforestation, has also been measured 
in a feeder stream to Glendalough 
Lake Upper in Co. Wicklow (Bowman 
and Bracken, 1993; Lucey etal., 
1999). However, pollution, especially 
from diffuse agricultural sources, is the 
main threat (Chapter 9). 

Coastal and Marine Habitats 

With a coastline of 7,100 km, 
including offshore islands, Ireland is 
well endowed with marine and 
coastal ecosystems. Habitats of 
international importance include rhe 
west coast maerl beds (Box 12.3) and 
limestone pavements with the sea 
urchin Paracentrotus lividus (Wilson 
and Lawler, 1996). The only marine 
locality designated as a National 
Nature Reserve is Lough Hyne. 
Irish sand dunes are species-rich 
habitats for planes and inverrebrares 
and 16.8 sand systems have been · 

catalogued (DAHGI, 1999). 
Vulnerable planes include sea pea 
(Lathyrus japonicus) and lesser 
cenraury ( Centaurium pulcheffum) 
and seaside cencaury ( C. littorale) in 
Northern Ireland. Wi th regard co 
vascular plant species associated wich 



dunes, as many as 26 are under 
threat, of which three are probably 
extinct, one endangered and six 
vulnerable. In south Kerry, dune 
pools and margins are important 
spawning and feeding areas for the 
natterjack toad . 

Box 12.3 Maerl Communities 

Deposits of calcareous red algae 
(maerl) form a rare habitat with a 
rich associated fauna. Seven free
living maerl species are known to 
occur in Irish marine waters with 
some species forming deep 
deposits (maerl beds) that are 
harvested for agricultural and 
horticultural use. The fauna! 
richness of maerl beds has recently 
been assessed and more than 70 
per cent of the species recorded 
were crustaceans; of which over 85 
species have been identified, 
illustrating the taxonomic richness 
of this biotype. Some rarely 
recorded isopods, such as Munna 
cf petiti which is only known with 
certainty from three locations in 
the Mediterranean, and Cymodoce 
spp., were identified among the 
Crustacea. 
Marine Institute, 1999 

Machair is a rare habitat found only 
on the west coast between Galway 

Bay and Malin Head. It is a mosaic 
of dunes, grassland and wetland, 
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grazed by sheep and cattle and is an 
important habitat for three vuln rable 
bird species: corncrake, dunlin and 
red-necked phalarope. Irish and 

dunes and machairs are listed in eh 
habi ta~s Directive as priority habitat 
and are highly vulnerable to human 
pressures. The main threats include 

caravan parks, football pitches, beach 
houses, agricul tural intensification, 
sand quarrying and conversion to golf 
courses. Few pristine examples of 
sand dunes and machair currently 
exist, because so many have been 

degraded. A number of important 

sites are currently under threat. Since 
1997 the best examples have been 
lis ted as candidate SACs. Four sand 

dune systems are protected in Nature 
Reserves, covering 1,352 hectares 
(DAHGI, 1999). 

Shingle beaches (including the strand 
line) are significant invertebrate 

habitats. Characteristic plane species 
of vegetated sites include couch 
(Elymus spp.), spear-leaved orache 
(Atriplex prostrata), sea mayweed 
(Tripleurospermum maritimum), 

curled dock (Rumex crispus), sea 
milkwort ( Glaux maritima) and sea 
beer (Beta vulgaris) . Threatened plant 
species include the sea pea (Lathyrus 

japonicus) and oysrerplanr (Mertensia 

maritma); another species, the purple 
spurge (Euphorbia pep/is) is now 

·tin t in ] rcland. an 

be important fi <lino- :tr ' as fi r, .1d •rs 
b a use of eh pr du riv invcrccbrar' 
population . Tern ·p ies nest and 
roost on hino-le bea h 'S ( '.g. littl ' 
tern) while common seals and 
harbour eals haul up n rem r, 
sandy beache in south rn and 
western areas. Th main threat c 
this habitat i the wide pread and 
illegal removal of shingle and sand Fi r 
building. 

Coastal lagoons are also identified as 
priority habitats in eh habitats 
Directive and surveys wer · arri ,d 
our in 1996 and l998 f cl,, 2 sic, . 
in the national inventory. The ·ices 
are mainly situated on the outh and 
west coasts. Ir appears, from the 

study, that aquatic flora and fauna are 
rich compared with other regions of 
western Europe (Healy and Oliver, 
1998; Healy, 1999). Among th' 
biota, sroneworrs and inse rs in 
particular were well represented. 
Overall 53 pecies of plants, 220 
species of aquatic fauna (invertebrates 
and fish) and 209 arabidae and 
Sraphylinidae (Coleoprera) were 
recorded from lagoon shores. 

Following these surveys Irish lagoons 
are now known to be of European 
and international Conservation 
importance and 38 lagoons in 25 
sires are being proposed as SACs. 
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Insects Amphibians Reptiles F eshwater Birds Mammals Vascular 
plants 
1341 

fish 
-16,000 3 2* 27 140-168** 31(42)*** 
*Including slow-worm . 
**Represents resident, passage migrqnt, summer visitor and winter visitor species which occur regularly 

***Including regularly occurring marine species (See text for other groups) 

Webb et al., 1996; Ashe et al., 1998; DAHGI, 1999; 0. Meme, pers. comm. 

SPECIES 

A prerequisite to any conservation 
policy or strategy is to establish the 
number of species occurring and 
ascertain their status. While the 
number of species for all groups in 

Ireland has not been established the 
known figures or estimates have been 
computed for some and these are 
listed in Table 12.3. Unlike habitats 
no Irish species have been given 
priority designation in the habitats 
Directive. 

Box 12.4 Lower Plants 

Petalwort (Petalophyllum ralfsi1) is a small liverwort found in coastal dune slacks 
and machairs. It is listed in the Bern Convention and the habitats Directive. It 
occurs in scattered localities along the western seaboard, from Kerry to 
Donegal, as well as some dune sites in Dublin. A survey in 1997-98 identified 
that four of its 13 former stations have been lost: two to agricultural 
intensification, one to golf course development and the only known inland site 
to competition from vascular plants in a disused quarry. Many of the older 
records, including a small population in Kerry not seen since 1890, were re
found during the survey. Nine new localities were also discovered and it now 
appears that its most important sites in Ireland are the machairs of Galway and 
Mayo. Furthermore, these machairs support what are thought to be the largest 
populations of this species in the world. All 18 populations in the Republic are 
within proposed NHAs. 
N. Lockhart, pers. comm. 

Stoneworts are a separate class 
(Characeae) of the green algae 
(Chlorophyta). They grow entirely 
under water and some species can 
tolerate strongly brackish conditions. 
They are deemed to be so important 
and vulnerable that they are the 
subject of a Red Data Book for Britain 
and Ireland. Ten species are listed as 
being endangered in Ireland while 
To/ypel/a prolifera, has already 
become extinct during this century. 
Many stonewort species prefer 
calcium-rich but nutrient-poor 
situations and parts of the Grand and 
Royal canals provide such conditions. 
Canal maintenance and heavy boat 
traffic in the canals can be threats to 
these plants. The contraction of the 
Characeae flora was a feature of the 
eutrophication effects of Lough 
Sheelin. Recent surveys of lagoons 
and coastal lakes have identified one 
species new to Ireland and 
rediscovered another, Chara muscosa, 
which was believed to have become 
extinct. 
Stewart and Church, 1992; Champ, 1998; Roden, 
2000 . 

Based on presence 
in 1 O km squares 

Foxtail stonewort (Lamprothamnium 
papulosum) 
This stonewort grows in brackish lagoons with 
salinities in the range 1-3 per cent. It is protected 
under the Flora Order (1999). Having recently 
been recorded from two new sites, both high 
salinity lagoons, it is now known from five 
locations. Its saline lagoon habitat is threatened, 
inter alia, by land reclamation, water pollution 
and changes in salinity; the latter occurs at one 
of its sites, Lady's Island Lake in Co. Wexford, 
from the regular cutting of the sand bar which 
separates the lake from the sea. 
Sources: Stewart and Church, 1992; Hatch and 
Healy. 1998 
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Flora (Plants) 

Algae are a diverse group found 
largely in freshwater and marine 
habitats. Some are unicellular bur 
many, such as seaweeds are 
multicellular plants. To date, a total 
of 524 species of macro-algae and 
181 species of phytoplankton has 
been recorded from the Irish marine 
environment (DAHGI, 1999). Algae 
can cause problems in both fresh 
water and sea water. The group 
formerly known as blue-green algae 
are now classed among the bacteria 
( cyano bacteria). 

There are an estimated 700-1 ,000 
species of freshwater desmids (green 
algae) and 25 known stoneworts; the 
latter figure is equivalent to about 10 
per cent of the known species world
wide. Examples of lower plants are 
given in Box 12.4. 

Fungi (e.g., mushrooms, moulds, 
rusts and yeasts) are simply-organised 
organisms lacking green colouring 
matter (chlorophyll) and hence 
unable to photosynthesise. They 
need organic material to grow and are 
normally found on decaying matter. 
As a group the fungi are apparently a 

neglected area for study in Ireland 
and while some 3,500 species have 
been recorded it is believed that the 
true figure is much greater; one 
estimate (7,800) would give Ireland 
about 0.5 per cent of the world's 
fungal flora (DAHGI, 1999). Whar 
is known of Irish fungal diversity is 
largely due to work undertaken, in 
the 1980s, to catalogue the species. 

Several rare European lichens are 
found in Ireland. Ireland has 30 per 
cent of the total number of European 
taxa which, compared with other 
flora groups, is a relatively high 
proportion and is probably 
attributable in part to the reasonably 
good air quality. A total of 1050 raxa 
has been recorded of which 34 are 
believed to be threatened European 
species (Seaward, 1994; OAHGI, 
1999). The only lichen listed in rhe 



Irish Natural Habitats Regulations is 
rhe 'reindeer moss' (Cladonia 
subgenus Cladina). 

Ireland, because of its moist climate, 
has a flora rich in mosses and 
liverworts. These bryophytes do not 
possess vascular systems or roots and 
are classed among the so-called lower 
planes. Although some parts of the 
country have been well studied, such 
as Killarney and Ben Bulben, the full 
Irish bryological flora distribution is 
imperfectly understood. The number 
of species recorded for Ireland is 533 
mosses and 226 liverworts which 
represents respectively 6 per cent and 
3 per cent of the known bryophytes 
world-wide (DAHGI, 1999). 
Eighteen species of bryophytes are 
now legally protected in the Republic 
under the Flora (Protection) Order, 
1999, two of which (Petawphyllum 
ralfiii and Drepanocladus vernicosus) are 
also listed on Annex II of the habitats 
Directive. The only bryophytes listed 
in the Irish Natural Habitats 
Regulations are Leucobryum glaucum 
and Sphagnum species (peat mosses). 

Ferns and their allies (Pteridophytes) 
are the most primitive of the higher 
planes. Although they possess 
vascular systems and produce roots 
they are spore-producing and do not 
produce flowers and fruit. The 
clubmosses (Lycopodium spp.) are 
listed in the I~ish Natural Habitats 
Regulations. Some examples of rare 
vascular planes are given in Box 12.5 . 

The coral vascular flora, including 
well established introductions and 
hybrids has been given as 1,341 
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Box 12.5 Vascular Plants 

Meadow Saffron: The decline of this wetland species, also known as the autumn 
crocus (Colchicum autumnale}, is apparently a result of loss of habitat due to 
intensive agriculture and drainage. It is now regarded as one of the most 
endangered species of wild flora in Ireland. It was once locally common in the 
Nore valley where it occurred in old damp meadows and on river banks; 
elsewhere its only other recently recorded sites were in one area of County 
Limerick (as well as County Armagh where it has become naturalised). It was 
last recorded at the Limerick site, formerly an old pasture, in 1995 but has not 
been seen since then; ownership of the site changed hands and the land was 
subsequently ploughed. The remaining County Kilkenny habitats are 
threatened by the construction of a bypass. 

The plant contains a toxin, known as colchicine, and there have been occasional 
instances of fatalities to livestock although it is generally avoided by animals. 
Despite its toxicity it has long been used as a treatment for gout and is still 
considered an important plant from a pharmaceutical point of view. This aspect 
together with its rarity and threatened status should make its conservation a 
major objective. 

Curtis and McGough, 1988; C. 6 Criodain, pers. comm.; S. Reynolds, pers. comm. 

Oyster Plant: Also known as the shore-wort, the oyster plant (Mertensia 
maritima) is a perennial of shingle beaches and gravelly seashores. It was 
previously recorded from eight counties on the north and east coasts but 
underwent a gradual decrease in range over the past century and has recently 
been confirmed from Donegal, Antrim and Down. Climatic factors are usually 
given as the reason for its decline. However, other factors may also be 
implicated and shingle removal, particularly at one site, is seen as the greatest 
threat with grazing by sheep reported in the past from all extant sites. It is a 
protected species through the Flora Protection Order 1999. 

Curtis and McGough, 1988; Farrell and Randall, 1992 

Based on presence 
in 10 km squares 

Killarney fern (Trichomanes speciosum) 
This beautiful small fern occurs in dark, sheltered 
places with a humid atmosphere such as n_ear 
waterfalls. In Britain it is extremely rare and Just 
one site in England remains. Collecting, chiefly in 
the 19th century, has been responsible for its 
decline in some areas such as in south-west Ireland. 
Sources: Curtis and McGough, 1988; 
Merryweather and Hill, 1992. 
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(Webb et al., 1996) . T he distribution 
of vascular planes has changed as a 
result of changes in agricultural 
practice (particularly intensifi cation 
of farming) and land-use (e.g. 
afforestation and build ing 
development) while many alien 
species, previously unknown, have 
become widespread in the 
countrys ide. Under national 
legislation, particular planes can be 
protected under a Flora Protection 
O rder. Under such an Order it 
becomes an offence to cut, uproot or 
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damage these plants unless licensed. 
Under the Flo.ra (Protection) Order, 
1999, 70 vascular planes are listed as 
protected as are 14 mosses, four 
liverworts, including Petalophyllum 
ralfiii, two stoneworts and one lichen 
(Fulgensia fulgens). There are no 
flowering planes listed in the Irish 
Natural Habitats Regulations but the 
two species (Najas flexilis and 
Saxi.fi'aga hirculus) listed in the 
habitats Directive a.re among chose in 
the above Order. 

Among the rare and threatened 
aquatic plants some examples are 
worth mentioning. The river water
crowfoot (Ranunculus fluitans) has to 
dace not been found in the Republic 
but is recorded for one river in Co. 
Antrim in Northern Ireland 
(Hackney, 1992). There is some 
doubt as to the validity of historical 
records for the three-lobed crowfoot 
(RanuncuLus tripartitus), whose 
habitat is generally acidic and 
unpolluted lakes. It had been 

'recorded' fro~ five sites in the south
west up to 1988 (Curtis and 
Harrington, 1987; Curtis and 
McGough, 1988) but has, according 
co some, become extinct (Preston and 
Croft, 1997) in the meantime. 
However, the soft hornwort 
( Ceratophyllum submersum) has been 
added to the Irish flora after being 
first found in 1989 (Smith and 
Wolfe-Murphy, 1991) and the 
floating water-plantain (Luronium 
natans) has been rediscovered (Rich et 
al., 1995); neither species is listed in 
the Flora (Protection) Order, 1999. 
The latter is considered by some Irish 
botanists not to be a native species. 
Other species, such as the opposite
leaved pondweed ( Groenlandia densa) 
and the slender naiad (Najas flexiLis) 
which is vulnerable to eutrophication 
(Preston and Croft, 1997), have been 
discovered at new localities. L. 
natans and N flexilis, a.re protected 
under the Bern Convention and the 
habitats Directive. Another protected 
species, the triangular dub-rush 
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(Schoenoplectus triqueter), which is 
known from only two vice-coun ty 
divisions, Cla.re and Limerick, was 
recently confirmed living in the 
estuary of the River Maigue 
(Reynolds, 1997 a). 

Among alien species, the Japanese 
knotweed (Reynoutria japonica), 
Indian balsam (Impatiens glandulifera) 
and giant hogweed (Heracleum 
mantegazzianum) are, because of their 
large size and invasive habit, most 
easily recognised. Many others, 
however, for a variety of reasons go 
largely unnoticed. Surveys carried 
out at the ports of Dublin and 
Foynes, recorded 66 and 41 species 
respectively of established and casual 
alien plants (Reynolds, 1997b). The 
alien aquatic fern (Azolla filiculoides) 
is occasionally recorded in Ireland bur 
any spread is usually checked by 
colder winters and it is unlikely to 
become a pest species unless a 
warming of the climate and increases 
in winter temperatures occur (Lucey, 
1998). A minor Azolla bloom 
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Giant hogweed (Herac/eum mantegazzianum) 
Introduced in the 19th century, as a garden 
ornamental, it has become naturalized 1~ 

many places particularly along the banks 0 

rivers. s·ecause of its photoxicity it can be a 
health hazard and can also cause 
environmental problems. Such is the cause 
for concern in some quarters that a national~ 

1 • ate co-ordinated control, and u timded 
eradicat ion, strategy has been recommen 
for this invasive alien. 
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Sources: Wyse Jackson, 1989; Lucey, ' 
Wade et al., 1997; Caffrey, 1999. 
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