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Executive Summary

outline the requirements. The purpose of the Direc-
tive (as specified in Article 1) is to establish aframe-
work for the protection of inland surface waters,
transitional waters, coastal waters and ground water
which:

(a) prevents further deterioration and protects and
enhances the status of aquatic ecosystems and,
with regard to their water needs, terrestrial eco-
systems and wetlands directly depending on the
aguatic ecosystems;

(b) promotes sustainable water use based on along-
term protection of available water resources;

1. In response to the decline in water quality and wet- (d) ensures the progressive reduction of pollution of
land ecosystems throughout Europe, the European ground water and prevents its further pollution,
Parliament and Council passed into law EC Directive and
2000/60/EC establishing a framework for Communi-
ty action in the field of water policy, commonly (e) contributesto mitigating the effects of floods and
known as the Water Framework Directive (WFD). droughts.

The WFD will supersede and amalgamate a number . Theimplementation of the WFD has, potentially, far-
of existing, and more narrowly focused, directivesen- reaching effects for the management of catchments
acted in response to pressures on aguatic environ- and their water bodies. The articles of the WFD pro-
ments that have been recognised widely since the vide a comprehensive framework of measures re-
1970s. The WFD is about preserving and, where nec- quired for the safeguard and enhancement of
essary, improving the quality of rivers, lakes, estuar- European water resources. The WFD requires that
ies, coastal waters and ground waters. It will do this Competent Authorities areidentified in order to apply
by the implementation within designated River Basin the rules of the WFD and that (under Article 3) suffi-
Districts (RBDs), of River Basin Management Plans cient co-ordination measures are put in place to ena
(RBMPS) designed to establish an integrated ap- ble effective implementation of the Directive. Article
proach to catchment management. The WD will set 4 requires thg sett_i ng qf Envi_ronmental Obj ectives_to
scientifically robust quality standards, relevant to in- prf?vgnt deterioration (|.ncl Ud,l ng current &_md po'tentlal
dividual European Member States. drinking water_ abstraction sites covered in Article 7)

or, where required, to enhance and restore water bod-

ies. For each RBD, it isrequired (Article 5) to have a

2. The Directive has 26 articles and 11 annexes which

comprehensive review of its physical and typologica
characteristics, anthropogenic pressures and impacts,
and economics of water use. Article 8 providesfor the
establishment of detailed monitoring programmes.

. Protection of water bodies will be achieved both

through aregister of Protected Areas (Article 6) that
takes into account other Community legislation plus
an extensive Programme of Measures, as outlined in
Article 9. The implementation of measures to safe-
guard water resources is to be described in the
RBMPs provided for in Article 13. These Plansareto
include provision for public consultation (Article 14)
and for the development of a combined approach to
point and diffuse sources of pollution (Article 10).

The later articles (15-26) are mainly concerned with
reporting structures, dates for repeals of existing di-
rectives deemed to be superseded by the WFD and fu-
ture Community Measures, such as (under Article 17)
specific strategies to control and prevent pollution of
ground water.

(c) aims at enhanced protection and improvement of
the aguatic environment, inter alia, through spe-
cific measures for the progressive reduction of
discharges, emissions and losses of priority sub-
stances and the cessation or phasing-out of dis-
charges, emissions and losses of the priority 5.
hazardous substances;

The Directive requires a series of tasks for implemen-
tation. These include the establishment of administra-

vii
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tive structures and scientific protocols. The timetable
for implementation of the Directive is demanding
(Table 1).

6. The implementation of the WFD requires an exten-
sive consolidation of existing approachesto water and
catchment management and the devel opment of many
new ones. Many of the requirements specified in the
annexes of the WFD require research and develop-
ment. The results of a 6-month desk study to review
the preparation of Ireland for the implementation of
the WFD, with particular reference to the require-
ments for research and monitoring are reported here.
The project encompassed legal, technical and admin-
istrative considerations.

7. Asthe WFD is, in many respects, a consolidation and
updating of pre-existing measures, the task of trans-
posing the Directive into Irish law should not be an
unduly onerous one. The WFD does, nevertheless,
contain new and far-reaching concepts and controls,
and some care will need to be taken to transpose these
correctly into Irish law. These include concepts such
asatruly combined approach to pollution (Article 10)

and stringent environmental objectives (Article 4).

. Transposition of the WFD into Irish law is likely to

require more than an amendment to the existing L ocal
Government (Water Pollution) Acts. Such issues as

the identification of five RBDs, two probable Interna-
tional River Basin Districts (Foyle and Erne), and the
nomination of county councils as Competent Author-

ities are matters of principle or policy, which appear

to require the enactment of primary legislation. The

case for primary legidation is strengthened by the ne-
cessity to provide for cost-recovery of water services,

and the obligation to enact “effective, persuasive and
proportionate penalties”. If the basic policies and
principles are implemented by way of primary legis-
lation, there is no reason why the preponderance of
the Directive cannot be implemented by way of sec-
ondary legislation made under either the new Act or
under existing legislation.

In order to comply with its obligations ofcambined
approach for point and diffuse sources [of pollution]
under Article 10 of the WFD, Ireland will have to
amend existing legislation to reflect the duality of the

Table 1: A summary timetable of the milestones for implementation of the Water Framework Directive.

Year Milestone
2000 Directive entersinto force
2003 Transposition into national law

I dentification, location and boundaries of RBDs

Identification of Competent Authorities

Establish aframework of co-ordination for the achievement of the environmental objectives for each RBD

2004 Characterisation of river basins and their water bodies
Review of pressures and impacts on water bodies

Economic analysis of water use

Definition of reference conditions for good ecological status of water bodies.

Review thelist of priority substances
Register of Protected Aress.

Register of sitesfor use in an intercalibration network to test definition of high, good and moder ate status

2006 Monitoring programmes operational
Production of timetable and work programme of the RBM Ps, including consultation measures.

2008 Draft RBMPs to be made public

2009 Production of RBMPs and Programmes of Measures.

2010 Water pricing to provide efficient water use with regard to recovery of water costs.
2012 Implementation of the Programmes of Measures

2015 Good water status to be achieved for all surface waters, artificial and heavily modified waters, and ground waters

viii
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current approach to environmental quality standards depending on characteristic typologies; the establish-
(EQSs) and emission limit values (ELVSs). Further- ment of criteria andeference conditions for the de-
more, Ireland will have to establish EQSs for bodies termination of quality status for all elements; the
of water, a power which it has had for years but assessment of anthropogenisk to waters; an eco-
which, at least in respect of the dangerous substance nomic and impact analysis of water use; and an effec-
regulations, it has been slow to exercise. tive monitoring programme.

10. If the responsibility for drawing up programmes of 14. Characterisation of water bodies and determination of
measures is to be decentralised to local authorities typology andsetting oftype-specific reference condi-
comprising the RBDs, it will be necessary for the pri- tions are fundamental to the operation of the WFD.
mary legislation providing for matters of policy and These must be developed for each water hgpy
principle to delegate this programme-making power and will dictate the design of monitoring. For tat-
to local authorities. All other matters of detail can be egorisation of surface waters, it is recommended that
provided for in delegated legislation, including the the greatest weight be given to factors that are impor-
2009 and 2015 deadlines in respect of establishing tant for regulating biological communities. An essen-
and reviewing programmes of measures. tial early initiative needs to be tlcharacterisation of

ground waters.

11. Loca authorities already possess the power, under
Part VI of the Local Government (Water Pollution) 15. The establishment ofference conditions poses a
Regulations 1978, to make water quality management significant challenge. Further research is urgently re-
plans. While the content of RBMPs made pursuant to quired to assess the feasibility of determinietgr-
Article 13 of the WFD will be much more intricate ence conditions for all water bodies. The use of
than indigenous water quality management plans, and reference states, regardless of how they are derived,
indeed will cover certain water supply issues, the ex- should be statistically reliable.
istence of loca authority water planning powers
should ease the transposition burden. 16. In order to assist with the determinatiorreference

conditions, there is an urgent need for the collation of

12. The monitoring programmes (defined as surveillance, historical data of potential use for the identification of
operational and investigative) required under Article reference states and further basic survey require-
8 of the WFD need to establish a coherent and com- ments. Large and useful archives exist in the country.
prehensive overview of water status within each These include information on hydromorphology,
RBD. Monitoring is required for each of a number of fisheries and geology.
quality elements defined in Annex V. For surface wa-
ters, a measurement of quality is required for param- 17. A concerted effort to implemestirveillance moni-
eters that are indicative of a number of physico— toring in order to fill gaps in knowledge is required.
chemical, hydromorphological and biological ele- This is very much linked with the requirement to re-

ments. The Directive places particular emphasis on searchreference conditions.
the assessment of biological elements. The values
measured for each surface water element are to be as-18. Risk assessment is an important component of the

sessed relative ttype-specific reference conditions. WEFD. There is a need for a well-defined and general-
Monitoring is required to assess groundwater quanti- ly accepted definition of risk. It is proposed that the
tative and chemical status in order to assess detrimen-  terminology of Smith (1993) is appropriate: “To man-
tal anthropogenic effects on the chemical or age a risk or hazard it must be identified, usually by
guantitative status. Environmental targets are to some form of measurement and quantification, and
achievegood status for all surface and ground waters then assessed to estimate the probability of that risk
by 2015. posing an actual threat to society, before a strategy to

minimise it can be formulated”.
13.In order to achieve the goal of the WFD, there is a
need to develop protocols for a number of technical 19. The assessment of anthropogenic impact to waters re-
tasks. These are mainly tlokassification of waters quires knowledge of the effect of catchment activities
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on the quality elements. There is extensive informa-
tion on physical attributes of catchments and dynam-
ics of mgjor pollutants such as phosphorus. Further
information needs to be collected, but availability and
technical requirements for collection are varied.
Land-use data should be incorporated into GIS sys-
temsfor reporting and analysis of trendsin the quality
of aguatic environments. Thereisa potentially useful
role for mathematical catchment models, but the ap-
plication requires further research.

20. An important risk to aquatic ecosystems, but one that

has, overal in Ireland, attracted little research is the
introduction of species. There is areguirement to ad-
dress the consequences of species introductions for
the interpretation of the WFD and, in particular, the
relevance this has for measures of undisturbed condi-
tions.

21. Protocols for economic analysis relevant to the WFD

are poorly developed. As the analyses and reviews
must be completed by the end of 2004, thetask isfor-
midable.

22. The WFD requires an extensive monitoring system.

Current monitoring programmes to fulfil the require-
ments of existing directives (e.g. 76/464/EEC, 91/
271/EEC) are often deficient or non-existent. All
monitoring required under existing legislation must
be brought up to the specified standard without delay
with areappraisal of existing regulations where these
appear to be inadequate to meet the monitoring de-
mands of the WFD. It isessentia that monitoring pro-
grammes are carefully planned, adequately financed
and tightly co-ordinated. This will necessitate mean-
ingful liaison among agencies and others involved in
monitoring.

23. Monitoring should have clear objectivesrelated to the

need to determine quality ratios based on definitions
of reference conditions.

24. For monitoring, there is a need for agreement within

and among RBDs on which elements and parameters
are required to be monitored, and the development of
protocols for the monitoring of most, if not al, biotic
elements. Monitoring in &l the RBDs requires con-

sensus on the use of techniques, taking into account
accepted international practice and published stand-
ards. These should be robust and subject to measures
of Quality Assurance. This will require further re-
search and development.

25. The understanding of underlying spatial and temporal
distribution is critical for efficient monitoring. All
monitoring should take into account natural variabili-
ty and wherever possibleincorporate estimates of pre-
cisionin reporting of the results.

26.In sofar asit is possible surveillance and operational
monitoring programmes should be designed and man-
aged in paralel, with a view to minimising the
number of sampling sites and surveys necessary to
meet the data requirements of the WFD.

27. Consideration should be given to the development of
programmes for training in order to provide an ade-
guate national capacity for quality assured and quan-
titative measurements of the required elements.

28.There is a need to develop refined information sys-
tems with the capacity for efficient data transfer
among RBDs and national authorities. Thisshouldin-
clude the devel opment of Gl Sinterfaces of catchment
modelsin order to incorporate dynamic models. Mod-
elsused in River Basin Management Systems need to
have a clearly defined purpose and well-documented
methodol ogy.

29. In conclusion, while Ireland has an existing system of
monitoring that providesthe foundation for an overall
monitoring programme, there is need for further re-
search and development to identify and quantify pa-
rameters indicative of the quality elements described
in Annex V and to establish robust typol ogies and ref-
erence conditions required under Annex I1. Thereisa
need to further identify and quantify pressures on the
aquatic environment through verifiable risk analysis
and to promote research on the methods of economic
analysis, and their relevance to the WFD. Thereis an
essential requirement for the development and use of
effective co-ordination and data management sys-
tems.



1.

1.1 Introduction

In 1977, C. O hEocha, Chairman of the National Science
Council opened a Conference on eutrophication with
“Time is not on our side in a country in which the quality
of the water of many of our lakes has disimproved dra-
matically in a short number of years” (Downey and Ni
uid, 1977). Six years later his words were echoed by the
Water Pollution Advisory Council of Ireland: “Water
pollution in Ireland constituted an environmental prob-
lem of significant and increasing dimension&h oras
Forbartha, 1983). The echo has resounded ever since,
with National Reports of Water Quality, up to and includ-
ing that covering 1995-1997 (Luceyal., 1999), show-

ing sequential increments of degradation.

The political and individual response to this incremental
decline of water quality has not been effective enough to
mitigate pressures on the aquatic environment.Mihe
lennium Report (Stapletonet al., 2000) of the Environ-
mental Protection Agency (EPA) highlighted the
continuing degradation of many inland waters and signif-
icant problems in some estuarine watditse argument

Background to the Project and Terms of Reference

recognised widely since the 1970s. The WFD is about
preserving and, where necessary, improving the quality
of rivers, lakes, estuaries, coastal waters and ground wa-
ters. It will do this by the implementation of River Basin
Management Plans (RBMPs), designed to establish an in-
tegrated approach to catchment management. The WFD
will set scientifically robust quality standards, relevant to
individual European Member States.

An effective strategy to implement the WFD will neces-
sitate participation of a number of State and non-govern-
mental bodies. Directive implementation, as envisaged
by the EU, will be inclusive of scientific, economic and
social structures. The requirements of the WFD are com-
plicated, and will impact on administrative and enforce-
ment structures as well on the rationale and practice of
environmental management.

The WFD places water within the context of the catch-
ment through the implementation of RBMPs. These plans
will be developed for each designated River Basin Dis-
trict (RBD). The WFD will be the effective document un-

der which national legislation will address quality issues

has been made that, compared with other European coun-yithin rivers, lakes, transitional waters (mainly estuar-

tries, the quality of the aquatic environment in Ireland is

ies), coastal waters and ground waters. It also addresses

high. This argument is a weak one. There has been a 40%those pressures within the catchment that lead to the de-

decline of high-quality (Class A) river channel between
1971 and 1997 (Lucest al., 1999) and comparisons with

some other Member States which have more acute envi-

ronmental problems than Ireland is not valid.

1.2  Directive 2000/60/EC establishing a
framework for Community action in

the field of water policy

In response to the decline in water quality and wetland

terioration of, or provide risk to, water and its ecology. As
such, the WFD is extensive in its coverage and has major
implications for the sustainable management of both ter-
restrial and aquatic habitats. Hitherto, quality standards
of waters have been generally defined by the definition of
fixed boundaries between successive increments of qual-
ity. The WFD departs from this traditional thinking in
that it requires quality status to be defimelhtive to ref-
erence conditions, with a key defining issue that quality

ecosystems throughout Europe, the European Parliamentwill largely be based around the conceptecdlogical

and Council passed into law EC Directive 2000/60/EC
establishing a framework for Community action in the
field of water policy, commonly known as the Water
Framework Directive (WFD). The WFD will supersede

quality. The terminology of the WFD is such that the
measurement obiological elements appears to merit
greater emphasis thgshysico—chemicabr hydromor-
phological elementthat support the biological ones. In

and amalgamate a number of existing, and more narrowly practice, however, al three categories of elementsarere-

focused, directives enacted in response to the environ-

quired to be measured and managed in order to provide

mental pressures on aquatic environments that have beenan overall assessment of ecological quality.
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The use of reference conditions to evaluate quality ele- ity where serious technical and socio—economic consid-
ments is of fundamental importance to both surface and erations dictate.There has been considerable debate
groundwater assessment protocols. It necessitates the throughout Europe concerning the Directive's implemen-
identification of baseline or reference conditions for riv- tation (e.g. Bloch, 1999; Demmke, 1999; Irvine, 1999;
ers, lakes, transitional waters and coastal watersin terms Kahlenborn, 1999; WWF, 2000; Chave, 2001; Sutcliffe,
of hydromorphology, chemistry and biology. The WFD 2001). This debate relates to all types of waters and will
refers to an ecological potential for heavily modified or lead to important questions about catchment use and its
artificial waters. The approach to definition of good sta- consequence on aquatic environments. There will be a

tus for ground waters is broadly similar — reliant on a need under the WFD to establish criteria for environmen-
number of chemical parameters but also on the diminu- tal risk for each category of aquatic habitat and identify
tion of chemical or ecological quality of associated ter- the causative pressures on them.

restrial systems. The requirements of the WFD include
the setting of quality standards, supported by ecotoxico-
logical testing, for listed priority substances for both
ground and surface waters.

In order to help WFD implementation in Ireland, this 6-
month desk study was funded by tm/ironmental Pro-
tection Agency (EPA) under the Environmental RTDI
programme 2000-2006. This study was designed to re-
The response of Member States to the demands of the View the monitoring and research requirements, and the
WFD is in its infancy; however, the ambitious timetable ~State of preparation of Ireland, for WFD implementation
set by the EU has already prompted concerted discus- within the timescale and milestones prescribed. The prin-
sions on many of the technical and political issues that CiPal timetables of achievements imposed by the WFD
need to be addressed for effective implementation. The are given in Table 1.1.

WFD set out a series of seemingly stringent objectives
that require transposition into national law. Despite an
extensive list of definitions, the WFD does not provide
firm guidance on the workable meaning of many of its as- The desk study was co-ordinatedTynity College Dub-
pirational policies. Although the WFD appears rather lin(TCD). The work employed one full-time research as-
precise, it is by no means rigid, and incorporates flexibil- sistant based in TCD supported by a freshwater ecologist

1.3 Management, scope and objectives
of the study

Table 1.1. A summary timetable of the milestones for implementation of the Water Framework Directive.
Year Milestone

2000 Directive entersinto force

2003 Transposition into national law
Identification, location and boundaries of River Basin Districts
Identification of Competent Authorities

2004 Characterisation of River Basins
Identification of pressures and impacts
Economic analysis of water use
Identification of location and boundaries of water bodies
Definition of reference conditions for good ecological status of water bodies
Register of Protected Areas
Register of sitesfor use in an intercalibration network to test the definition of high, good and moder ate status

2006 Monitoring programmes operational
Production of timetable and work programme of the River Basin Management Plans, including consultation measures
2008 Draft River Basin Management Plans to be made public
2009 Production of River Basin Management Plans and Programme of Measures
2012 Implementation of the Programme of Measures
2015 Good water status to be achieved for all surface waters, artificial and heavily modified waters, and ground waters
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and a groundwater specialist from the Departments of
Zoology and Civil Structural and Environmental Engi-
neering, respectively. Input from a coastal and estuarine
ecologist was provided by Enterprise Ireland with as-
sessment of relevant legal aspects by an environmental

lawyer.
The objectives of the study werethe:

1. identification of Irish agencies and organisations and
their likely rolein theimplementation of the proposed
WEFD. This will include government agencies, non-
Governmental Organisations (NGOs), user groups
and advisory steering groups;

2. identification of counterpart groups in Northern Ire-
land, and the discussion with them of integrated ap-
proaches to the implementation of the proposed
WFD;

3. collation of studies of direct relevance to the imple-
mentation of the WFD;

identification of authorised groups established in
preparation of the WFD in European Member States,
to include main contacts and areas of expertise;

5. evaluation of existing monitoring protocols within
Ireland and the identification of the need for further
work in order to devel op an effective monitoring sys-
tem;

6. evaluation of current mechanisms for establishing
reference states across Europe, and elsewhere, in or-
der to assist with this decisionin Ireland;

7. identification and detailing of the timescalefor imple-
mentation of the WFD;

8. assessment of the resource implications of implemen-
tation of the WFD;

9. evaluation of national primary and secondary legisla-
tioninrelationto WFD water quality assessment; and

10. identification of national legidlative lacunae, particu-

larly inrelation to the Local Government (Water Pol-
lution) Acts 1977-1990 and the relevant statutory
instruments made under the European Communities

Acts.

1.4 The DELG Water Framework Co-ordi-

nation Group

The challenges posed for a co-ordinated approach to im-
plementation of the WFD was recognised by the Depart-
ment of the Environment and Local Government (DELG)
at an early stage. A seminar on the aims and objectives of
the WFD was organised by the DELG and held on 16 No-
vember 2000. This was followed by energetic develop-
ments within the DELG to identify the roles of
organisations in WFD implementation (Appendixakd

the setting up of Blational Co-ordination Group (Appen-
dix B).

The participants in the group include officials of relevant
Government Departments, their related technical agen-
cies and local authorities. These include the:

¢ Department of the Environment and Local Govern-
ment;

* Department of the Marine and Natural Resources;

e Department of Agriculture, Food and Rural Develop-
ment;

« Department of Arts, Heritage, Gaeltacht and the
Islands (and its heritage service, Dlchas);

« Department of Enterprise, Trade and Employment;

« Department of Public Enterprise (represented by the
Geological Survey of Ireland);

« Office of Public Works;

¢ Environmental Protection Agency;

» Central Fisheries Board;

¢ Local Government Computer Services Board;
» City and County Managers Association; and

e Environment and Heritage Services, Northern Ire-
land (observer)

The first meeting of the Co-ordination Group was on 9
February 2001 and up to the end of July 2001 this group
had met four times. In the meanwhile, a number of work-
ing groups was set up to address WFD implementation in
relation to specific subject areas. These were lakes, riv-
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ers, transitional/coastal waters, ground waters, pressures
and impacts, economic analysis, fish stock assessment,
and register of Protected areas. All of these categoriesre-
guire detailed consideration to understand the require-
ments of the WFD. This includes the clarification of
definitions, the development of co-ordination measures,
and technical guidance and protocols. The perception of
what is required for implementation continues to devel-
op. At the European level, the establishment and progress
of a European Implementation Strategy Group provides
for continuous refinement of thinking about the WFD and
the practicalities needed for implementation. On 2 May
2001, this group published a draft document entitled a
Common Strategy on the Implementation of the Water
Framework Directive. This outlined the activitiesand the
time required for the preliminary tasks for WFD imple-
mentation. This desk study has, therefore, coincided with
the development of thinking and exchange of ideas
among arange of agenciesand individualsbothinIreland
and abroad. Indeed, the WFD is probably uniquein Euro-
pean environmental law to the extent that the early stages
towards implementation have drawn on experience
throughout Europe, with active involvement of a Central
Strategy Group and an array of analogous groups at na-
tional levels.

The development of ideas concerning many aspects of
WFD implementation, and especially the more technical
aspects, will continue to evolve. Major progress required
in preparation for WFD implementation has occurred
since the start of this project in December 2000. Much of
this activity relates to resolving difficulties presented by
the need to inter alia: definethe River Basin Districtsand
the Competent Authorities that will manage them; set ap-
propriate typologies of waters; set reference conditions;
co-ordinate activities for monitoring and data manage-
ment; and respond to complexities that will be placed on
administrative structures. In Ireland, the prototype for ad-
dressing many of the difficulties posed by the WFD were
provided by the three River Basin Projects funded by the
DELG with assistance from the European Cohesion
Fund. Thefirst of thefinal reports from these has recently
been produced (Kirk McClure Morton, 2001). The Gov-
ernment is now promoting a second generation of
projects that devel op the catchment approach to manage-
ment as required by the WFD. These projects cover the
proposed River Basin Districts (RBDs) required by the
WEFD. Five RBDs are proposed so far; boundaries in the
north of the country are not yet resolved pending negoti-
ation with the Northern Irish authorities.



2.

Methodology of the Project

2.1 Timetable to achieve project objec-

tives

The objectives were divided into four sequential, but
overlapping phases:

the identification of relevant projects and collation of
information within Ireland and Europe;

the identification of, and discussions with, agencies,
NGOs and user groups of potential importance in
WFD implementation;

an evaluation of methodological and associated con-
straints to WFD implementation; and

recommendations for a national strategy and identifi-
cation of resource implications for WFD implemen-
tation.

2.2 Information sources

2.2.1 Collation of information

2.2.2 Mesetingswith groupswith potential impor -
tance for WFD implementation

During the project there has been concerted activity with-
in the Department of Environment and Local Govern-
ment (DELG) and the project has been kept informed of
minutes of meetings and other relevant developments re-
garding the WFD. This has included attendance, as ob-
server, at meetings of the WFD Co-ordination Group. In
addition to on-going informal contact with a number of
interested parties, throughout 2001 the project had inde-
pendent discussions with the DELG (15 December and 9
May), Ddchag(19 December), Aquafact(24 January), the
Local Government Computer Services Board (16 Janu-

ary), Marine Institute (14 December and 21 March), The
Heritage Council (2 February), The Department of Agri-
culture, Food and Rural Development (5 February), The
Three Rivers Project (6 February) The DOE (NI) Envi-
ronment Division (20 March), The North/South Techni-

ca Implementation Group (10 May), The Centra
FisheriesBoard (7 June), Mr Paddy Mackey, who has had
closeinvolvement with NGOs (16 June), and the Geolog-

ical Survey of Ireland (21 August).

Literature searches were done through the libraries of the

EPA and TCD and by contact with other bodies from Ire-  These meetings were intended to ascertain measures that
land and abroad. Published and unpublished material was were under consideration with regard to the WFD, and
collated. This included obtaining, as far as practicable, which sections/individuals within the organisations
Water Quality Management Plans (WQMPs) provided might be involved. In all cases there was high interest in
for under the Water Pollution (1977) Act. Currently there  the WFD. It is probably also highly relevant that most of
are 15 adopted Plans and 10 draft Plans. A letter and anthese meetings were held prior to or soon after the Direc-
email was sent to each Local Authority requesting a copy tive was passed into law. The progress of the DELG im-
of their WQMP, if one existed, and any other reports or plementation group has, inevitably, subsequently altered
publications available on monitoring and risk assess- the perceptions and activities among the bodies we spoke
ment. to. Later, informal contact with these bodies has demon-

strated a development in understanding of the require-
The collation of information at a European level was ents of the WED.

based mainly on Internet searches. A useful starting point

was the European Commission’s websithttp(// Initial plans were that the project would have meetings at
www.europa.eu.int/waterAlso useful was the European  aEuropean level. Rapid progress within national and in-
Water Association websitehttp://www.ewaonline.de ternational working groups demonstrated that such meet-

which provided articles, press releases and Internet links. ings would soon be overtaken by events. To provide an
A collation of websites considered useful for understand- overview of the thinking and progress within Member
ing the WFD are given in Appendix C. States a questionnaire was sent to individuals considered
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to be well briefed on the requirements of the WFD and
the national developments towards its implementation.
These questions and responses are summarised in Appen-
dix D.

2.3 Structure of the report

The report is structured in an attempt to cover the most
relevant and immediate issues for implementation of the
WFD in Ireland. In order to provide an overview of re-
search and monitoring needs we have thought it neces-
sary to include (@) reviews of current activities and (b)
comment on existing and proposed monitoring struc-
tures. An evaluation of research and monitoring encom-
passes a range of diverse subjects and requires a broad
outlook. Monitoring systems, for instance, depend on
supporting infrastructure and policies. The report, there-
fore, addresses the legal requirements of the WFD in re-

lation to the existing legal framework in Ireland (Chapter
3), the capabilities for the fulfilment of a number of tech-
nical issues required by the Directive prior to or concur-
rent with the development of monitoring systems
(Chapter 4), areview of current monitoring and that re-
quired by the WFD (Chapter 5 and an analysis of theim-
plementation strategy in Ireland (Chapter 6). Chapter 7
provides some overall concluding comments on imple-
mentation, resource implications and longer-term issues
of the WFD. A list of abbreviations and acronymsused in
thereport is provided at the end of thetext. Chapter 8 pro-
vides alist of references cited in the text and a bibliogra-
phy of information sources relevant to the WFD is
provided in Chapter 9. Information addressing details of
interest but not appropriate for the main text is appended
(Appendices A-IZ).



3. Legislation

3.1 Introduction

Instead of a series of separate and fragmented European
Union measures on water uses and on pollutant discharg-
es, henceforth all water typesand issueswill be dealt with
inasingle instrument, Directive 2000/60/EC of the Euro-
pean Parliament and of the Council of 23 October 2000
establishing a framework for community action in the
field of water policy. It should be noted at the outset, how-
ever, that theintegration processwill not be entirely com-
plete since some water instruments, e.g. the Urban Waste
Water Treatment Directive (91/271/EEC) and the Ni-
trates Directive (91/676/EEC), will remain outside the
scope of the Water Framework Directive (WFD).

Pursuant to the Amsterdam Treaty, and indeed to Article
26 of the WFD, the duty of the Member Statesto take the
necessary measures in order to achieve the results pre-
scribed in the directive is legally binding. The effect of
this is that a directive is binding as to the result to be
achieved but leaves the Member Statesfree to choose the
form and methods for achieving that result. Accordingly,
the purpose of this chapter of the Implementation Study
isto assess, firstly, the results that have to be achieved by
Ireland under the WFD and, secondly, the formand meth-
ods which aready exist in Irish law and whether or not
these are adeguate to bring about the results required by
the WFD.

3.2  Analysis of the Objectives of Direc-
tive 2000/60/EC
3.21 Purpose

Article 1 of the WFD provides that the purpose of the
WFD isto protect inland surface waters, transitional wa-
ters, coastal waters, and groundwater bodies. Specifical-
ly, the Directive has the objective of establishing a
framework that will:

« prevent further deterioration and protect and enhance
the status of aquatic ecosystems;

e promote sustainable water use;

e aim at enhanced protection and improvement of the
aquatic environment;

e ensure the progressive reduction of pollution of
ground water and prevent its further pollution; and

e contribute to mitigating the effects of floods and
droughts.

3.22 Co-ordination of administrative arrange-
mentswithin River Basin Districts

Pursuant to Article 3(1), Ireland must identify the indi-
vidual river basins lying within its national territory and
then assign these river basins to particular River Basin
Districts (RBDs). Thus, small river basins may be com-
bined with larger river basins or joined with other small
river basins to form individual RBDs. Moreover, ground
waters and coastal waters shall be identified and assigned
to the nearest or most appropriate RBD. Thus, unlike a
management model based on administrative or political
boundaries, the WFD establishes a scheme in which all
surface and groundwater bodies that are geographically
or hydrologically connected are dealt with within specific
aquifer management units (Grimeaud, 2001).

Demmke (1999) observed that, in principle, the European
Union has no competence to regulate the organisational
structures in the Member States. Thus, in fulfilling its ob-
ligations under the WFD, Ireland has administrative au-
tonomy. Moreover, although under Article 249(3) of the
Treaty, the WFD is addressed to the Member States, the
required implementation regulations and measures do not
necessarily have to be issued at central administrative
level. Ireland is thus free to carry out the implementation
of the Directive through administrative units which are
below the central level. However, the European Court of
Justice (ECJ) has set some preconditions to restrict the
use of this freedorh.The distribution of responsibilities
within a Member State does not release that Member
State from the obligation to ensure that the provisions of
a directive are implemented accurately into national law,

1. Joined Cases 227 to 230/85 Commission v. Belgium[1998] E.C.R.
1. Case 131/88 Commission v. Germany [1991] E.C.R. |-825.
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and have validity in the entire territory of the Member
States. Equally, the quality of the implementation cannot
be alowed to be impaired by distribution of
responsibilities within a Member State, as the objectives
of adirective and its terms must be achieved.

If Ireland designates more than one competent authority
initsnational legidation implementing the WFD, appro-
priate co-ordination structures will have to be put in
place (see also Chapter 6 of this report).

Article 3 of the WFD specifically obliges the Member
States to determine the “appropriate competent authori-
ties”. Interestingly, Article 2(16) of the WFD states that
competent authority meafian authority or authorities
identified under Article 3(2) or 3(3)2 The ECJ judged

the analogous Article 5 of the Drinking Water Directive
75/442/EEC as not setting any restrictive criterion with
regard to the “competent authorities” to be employed or
determined by the Member StafeBemmke (1999) is of
the view that it follows from the freedom to empower
administrative departments at regional and municipal
level to implement EC law, that Member States have the
freedom to choose the relevant authorities. Moreover, in

tent authority for the purposes of the Directive. However,
the proposed designation of county councils as compe-
tent authorities contrasts with the approach proposed in
both England and Wales, and Scotland, where consulta-
tion papers suggest that a single competent authority (the
Environment Agency and Scottish Environmental Pro-
tection Agency, respectively) shall be designated in those
jurisdictions (DETR and National Assembly for Wales,
2001). However, the number, location, and structure of
competent authorities would appear to be policy matters,
with a number of implementation options appearing to be
open to Ireland in terms of compliance with EC law.

Conclusion: Subject to the caveat of ensuring co-ordina-
tion between multiple competent authorities and the
achievement of the objectives of WFD, Ireland is free to
determine competent authorities as it wishes, in respect
of number, location and structure of the authorities.

Obligations: Ireland must identify the competent author-

ity/authorities by 22 December 2003. Ireland must pro-
vide the Commission with its list of competent authorities
and of international competent authorities by 22 June
2004. Annex | of the Directive sets out the information to

a number of cases, the Court of Justice has upheld the be provided in respect of each authority.

national allocation responsibilities under directives (ECJ,

1990, 1994). Nevertheless, the Member States continue

to bear the responsibility for proper and effective

implementation of a directive. Ireland would, therefore,

in the event of designating more than one competent
authority, be obliged to issue regulations that take
precautions against the non-fulfilment of obligations

under the WFD on the part of regional authorities.

Indeed, Article 3(4) expressly requires Ireland to ensure
that the requirements of the WFD for the achievement of
the environmental objectives under Article 4, and in

particular all programmes of measures, are co-ordinated
for the whole of an RBD.

Finally, it should be noted that current thinking in Irish
public authorities would appear to suggest that county
councils may be identified as competent authorities under
the WFD. To this end, Article 3(6) permits Member
States to identify an existing national body as a compe-

2. Emphasis added.
3. Joined Cases 372 to 374/85 Ministere Public v. Traen [1987]
E.C.R.2141.

3.2.3 Environmental objectives

All bodies of surface water, ground water and protected
areas are included in the environmental objectives of the
WEFD, stated in Article 4. Pursuant to Articles 4(1)(a)(i)
and 4(1)(b)(i), respectively, Ireland must implement the
measures necessary to prevent the deterioration of the
status of all bodies of surface and ground water. Under
Article 4(1)(a)(ii), the aim is to achieve “good surface
water status” by 22 December 2015, in accordance with
Annex V. Similarly, pursuant to Article 4(1)(b)(ii), Mem-
ber States must achieve “good groundwater status” with-
in 15 years, subject to Annex V. Finally, Article 4(1)(c)
requires Member States to achieve certain objectives in
respect of protected areas by 2015.

3.2.3.1 Legal enforceability of Article 4(1)(a)

Insofar as Article 4(1)(a)(i) mandates Ireland to avoid a
deterioration in the status of all bodies of surface water,
that sub-article contains a legally binding target for water
management and must be implemented accordingly.
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However, other provisions of Article 4(1)(a), i.e. those Questions of the legal enforceability of environmental
that relate to the achievement of good ecological and objectives also arise in respect of ground water. The
chemical statusfor surface watersand to the realisation of guestion is whether Article 4(1)(b) imposes on Member
good ecological potential and good chemical status for States any obligation, in addition to the “baseline obliga-
artificial or heavily modified water bodies, areimprecise. tions” in Articles 4(9) and 11(3)(a), to comply with relat-
This leads to problems of enforceability. For example, ed free-standing measures and minimum water quality

the expression “with the aim of” may indicate that Ireland under the Groundwater Directive (80/68/EEC). The pro-
would be subject only to an obligation to use all reasona- visions on the achievement of good groundwater quality
ble means to achieve the specified objectives, rather than lack clarity, and, therefore, legal enforceability.

the “absolute” requirement to realise them (Grimeaud,

2001). Thus, whilst Ireland must take all necessary meas- Article 4(1)(b)(ii) contains the terms “shall” and “with
ures to prevent any further deterioration of given surface the aim of”. This contrasts with Article 4(1)(b)(i) which

water areas, Ireland may not be legally censured for fail- ONly uses the term “shall” in relation to Ireland’s obliga-
ing to actually bring about “good status”. The only obli- tions. The expression “with the aim of’ may indicate that
gation in respect of “good status” may be to use all Ireland would be obliged only to use all reasonable means
reasonable or possible means to achieve it. Notwithstand- {0 @chieve good groundwater status, as opposed to an un-

ing this apparent lack of legal enforceability in respect of gualified obligation to actually attain that objective. Con-
some of the environmental objectives outlined in Article Seduently, whilst Ireland may have to comply with
4(1)(a), Ireland will still have to comply, as a minimum, Articles 4(9) and 11(3)(a), prevent or limit any further de-

with Articles 4(9) and 11(3)(a), on quality requirements terioration of ground waters per Article 4(1)(b)(i), and
and protection measures in existing legislation. take appropriate measures to reverse any significant and
sustained upward trends of pollutant concentrations per

Conclusion: As a result of the lack of precision in draft-  Article 4(1)(b)(ii), Article 4(1)(b) may not require Ireland
ing certain provisions of Article 4(1)(a), there appears to to actually bring about “good groundwater status”, as
be considerable doubt as to whether all aspects of that ar-long as the Irish competent authorities used all reasonable
ticle are enforceable against the Member States. It seemsor possible means to do so.

that Ireland is required to, for example, take measures to

prevent further deterioration of surface waters, but may Conclusion: Again, as a result of the lack of precision in
not be required to actually achieve the “good status” drafting certain provisions of Article 4(1)(b), there is
which is the central objective of this sub-article. Notwith- ~doubt as to whether all aspects of that article are enforce-
standing these ambiguities, it is clear that, at an absolute able against Ireland. It seems that Ireland is required to
minimum, Ireland is required to conform to quality re- take measures to prevent further deterioration of ground

quirements set under existing EC environmental legisla- Waters, to reverse upward trends in pollutant discharges

tion. and to prohibit direct pollutant discharges into ground
water. However, as with surface water, there may not be
3.2.3.2 Legal enforceability of Article 4(1)(b) an enforceable requirement to actually attain the objec-

tive of “good groundwater status”, but merely to strive to
do so. Yet again, there is a baseline obligation to conform
to quality requirements set under existing EC environ-
mental legislation, in particular Directive 80/68/EEC on

Article 4(1)(b)(i) provides that Irelanghall prevent or
limit pollutant inputs andghall prevent the deterioration
of the status of all groundwater bodies, subject to some
exceptions. This “non-deterioration” requirement is like- . . .

) o ) the protection of ground water against pollution caused
ly to amount to a standstill obligation. This would mean _

by certain dangerous substances.

that Ireland must ensure that, whatever the current status
of a given groundwater body, no further deterioration oc- 3533 Legal enfor ceability of Article 4(1)(c)
curs. Moreover, Article 11(3)(j) stipulates that any direct
pollutant discharges into ground water must generally be Along with surface and ground water, Article 4(1) deals
prohibited. specifically with protected areas, which are to be distin-
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guished from other water bodies, and by virtue of their
vulnerable nature, are to be made subject to more strin-

gent protection measures. Article 4(1)(c) expressly re-
quires that standards and environmental objectives in
relation to protected areas shall be achieved by 22 De-
cember 2015. Thiswording contrasts with the expression

“with the aim of” elsewhere in Article 4(1). Therefore,
for protected areas, Ireland has an absolute obligation to
achieve good status and to implement relevant quality
standards (Grimeaud, 2001).

Conclusion: Article 4(1)(c) contains an absolute obliga-
tion that Ireland must achieve compliance with the rele-
vant standards and objectives in relation to protected
areas by 2015.

3.2.3.4 Exceptions

In addition to setting out the obligations on Member
States to meet environmental objectives, Article 4 of the
WFD also makes provision for limited derogations from
these objectives. These derogations or exceptions cover
the designation of artificial or heavily modified water
bodies, the setting of lower objectives, allowing for new
development, and temporary deterioration in quality.
However, the exercise of such derogations is subject to a
number of conditions; for example, Article 4(8) states
that in applying the exceptions contained in sub-articles
(3), (4), (5), (6) and (7), Member States must ensure that
the achievement of the WFD objectives are not perma-
nently compromised in other bodies of water within the
same RBD. Moreover, Article 4(9) requires a baseline of
“at least the same level of protection as the existing Com-
munity legislation” in applying all WFD provisions, in-
cluding the exceptions under Article 4.

3.2.3.5 Artificial and heavily modified water bodies

Article 4(1)(a)(ii) specifies that “artificial and heavily
modified water bodies” are to be considered separately
from other surface water bodies. Article 2 defines an “ar-
tificial water body” as a body of surface water that has
been created by human activity. “Heavily modified water
bodies” are defined in Article 2 as surface water bodies
whose character is changed substantially owing to physi-
cal alterations caused by human activity and which have

with Annex Il. Regarding environmental objectives, Ar-
ticle 4(1)(a)(iii) stipulates that Member States will pro-
tect and enhance such water areas “with the aim of”
achieving “good ecological potential” and “good surface
water chemical status” by 22 December 2015.

Article 4(3)(a) provides that Member States may desig-
nate a surface water body as artificial or heavily modified
when the changes to be made to the hydromorphological
features of that body to achieve “good ecological status”
would “significantly” and adversely affectnter alia,
beneficial objectives such as the wider environment, nav-
igation or recreation, water regulation, flood prevention
or other “equally important sustainable human develop-
ment activities”. It would appear, therefore, that Ireland
will thus be called upon to conduct a cost/benefit analy-
sis, which will mean calculating the costs of modifying
the hydromorphological features of a given surface water
body and an assessment of the resulting environmental
benefits (Grimeaud, 2001). The Directive does not, how-
ever, provide any specifications of what is to be taken
into account in such a calculation.

Consequently, it seems as though Ireland will enjoy some
latitude in designating “heavily modified surface water
bodies” in particular. For example, it would be left to Ire-
land to set the appropriate criteria to define terms such as
“reasonable”, “significant” and “disproportionate”. How-
ever, Article 4(8) may impose limits on Ireland’s discre-
tionary power. Firstly, relying on Article 4(3)(a) must not
permanently exclude or compromise the achievement of
the directive’s environmental objectives for other water
bodies in the same RBD. Secondly, Article 4(8) provides
that the application of Article 4(3) must be consistent
with the implementation of other EC environmental leg-
islation.

Conclusion: Ireland would appear to have considerable
discretion in the designation of “artificial” and “heavily
modified” water bodies. However, if a body of surface
water falling under the provisions of existing water qual-
ity directives is designated as an artificial or heavily mod-
ified water body, the level of protection shall be at least
as good as that required under the existing directive, and
the attainment of environmental objectives for other wa-

been designated as such by Member States in accordanceer bodies cannot be permanently excluded.

10
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3.2.3.6 Extended deadlines for achieving “good sta-

”

tus

Member States may be ableto postponethe 15-year dead-

line for achieving “good status” for a given surface
groundwater body by up to 12 years in certain circum-
stances. However, in order to avail of such an extension,
Ireland must comply with the four pre-conditions set out
in Article 4(4). These are that:

no further deterioration can occur in the status of the
affected body;

the reasons for the inability to achieve the necessary
improvements in the status of bodies of water by

2015 must be for technical reasons, disproportionate
expense, or natural conditions;

extension of the deadline and the reasons for it must
be specifically set out in the management plan; and

a summary of measures required and the expected
timetable must be set out in the management plan.

Beyond these requirements, Ireland’s ability to rely on
Article 4(4) is also restricted by the obligation to comply
with Articles 4(8), 4(9) and 11(3)(a) (Grimeaud, 2001).
Article 4(8) provides,inter alia, that applying Article
4(4) must not “permanently exclude or compromise” the
achievement of environmental objectives in Article 4(1)
for other associated water bodies, while Articles 4(9) and
11(3)(a) have the effect of requiring Ireland to comply
with all existing EC environmental legislation, even
when validly extending the 2015 deadlines.

Conclusion: Extensions of the 2015 deadlines are only
available in certain defined circumstances. Moreover, the
maximum limit on time extensions is 2021, except in cas-
es of adverse natural conditions. Finally, Article 4(4) also
places obligations on Ireland not to allow any further de-
terioration in the status of the water bodies concerned, to

5(1), or natural conditions, make an improvement of the
status impossible or disproportionately expensive. The
criteria that allow the attainment of less stringent envi-
ronmental objectives are:

environmental/socio—economic needs served by
human activity cannot be achieved by other means;

the highest possible ecological and chemical status of
surface water is achieved;

the least possible changes to good groundwater status
are permitted;

no further deterioration occurs in the status of the
affected body of water; and

the establishment of less stringent environmental
objectives and the reasons for them, are specifically
mentioned in the River Basin Management Plan
(RBMP).

Article 4(5)(b) requires that, where such less stringent en-
vironmental objectives are relied upon, Ireland must
achieve a rather subjective minimum level of water pro-
tection. Thus, as with Article 4(1), Article 4(5) may give
rise to enforcement problems because of the lack of pre-
cise criteria. However, the scope of Ireland’s discretion in
respect of applying less stringent criteria appears to be
limited by the fact that such exemption must not lead to
further deterioration of the water body concerned. In ad-
dition, Article 4(9) provides that relying on Article 4(5)
must not result in water protection levels that would be
lower than those imposed in existing EC water measures.

Conclusion: The criteria designed to limit the exercise of

Member States’ discretion in applying less stringent en-
vironmental objectives seem to be sufficiently imprecise
as to raise doubts as to their enforceability. However, in
applying less stringent environmental objectives to a giv-

set out details of the extension and consequent measuresen water body, at the very least, Ireland will have to sat-

in the management plan, and to comply with the require-

isfy a number of procedural steps, and comply with the

ments and standards set under existing EC environmentalstandards of existing EC environmental legislation.

legislation.
3.2.3.7 Lessstringent environmental objectives
Article 4(5) allows for the “realisation of less stringent

environmental objectives”, if human activity per Article

11

3.2.3.8 Temporary deterioration in status

Article 4(6) provides that temporary deterioration in sta-
tus may occur in certain defined circumstances. The con-
cession is only available where such deterioration results
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from circumstances or natural causesthat are exceptional
or which could not have been reasonably foreseen
(Grimeaud, 2001).

In order to avail of the exemption under Article 4(6), the
relevant RBMP must include a description of the condi-
tions under which exceptiona or unforeseeable circum-
stances may be declared, i.e. before the occurrence of the
exceptional/unforeseen circumstance. This will oblige
Ireland to identify types of exceptional circumstancesin
advance.

Moreover, Articles 4(6)(a) and (d) set the obligations ap-
plying to Ireland once an exceptional/unforeseeabl e dete-
rioration in water quality has taken place. First, Ireland

has the baseline obligation of preventing any further de-
terioration of the water body concerned (Article 4(6)(a)).
Second, Article 4(6)(d) provides that “all practicable
measures are taken with the aim of restoring the body of
water to its status prior to the effects of those circum-

stances as soon as reasonably practicable”. The expres-

sion ‘“reasonably practicable” is open to varying

interpretations. Moreover, the restoration issue is to be

read in the light of the conditions in Article 4(4)(a) in-
cluding technical feasibility, proportionality of cost and
natural conditions. Thus, Ireland would have to aim at re-
storing the water body affected as soon as the factors in
Article 4(4)(a) allow. Also, the use of the terms “with the
aim of” may result in a qualified commitment to use all
“reasonable means” (Grimeaud, 2001).

Conclusion: There is an obligation to anticipate tempo-
rary deterioration and provide for it in management
plans, a duty to review annually the effects of an event
occurring in exceptional or unforeseeable circumstances,
and a duty to provide a summary of those impacts and of

3.2.3.9 Derogation from the environmental objec-
tives

Under Article 4(7), Ireland may be entitled not only to
fail to realise the environmental objectives under Article
4(1), but also to fail to prevent deterioration in ¢hierent
quality status of a water body. Article 4(7), provides,

ter alia, that failure to prevent the deterioration of a sur-
face or groundwater body may be justified where the
failure derives from “new modifications to the physical
characteristics of a surface water body or alterations to
the level of bodies of ground water”. It should be noted
that only new modifications or alterations may serve as
justifying reasons, and that the discharge of contaminants
remains prohibited.

Even if deterioration in water status results specifically
from one of the justifying factors, further conditions, as
laid out in Article 4(7), have to be fulfilled for a deroga-

tion to apply:

all practicable steps must be taken to mitigate the
adverse impacts on the status of the water body;

reasons for the modifications or alterations must be
explained in the relevant RBMP;

« modification or deterioration in quality must be for
reasons which are of “overriding public interest” or
the benefits of achieving the objectives under Article
4(1) must be outweighed by the benefits of the modi-
fications or alterations in terms of human health,
safety and sustainable development; and

benefits resulting from modifications to the physical

characteristics of a surface water body or alterations
affecting the high water quality status of such a water
body must not be capable of being achieved by other
means which are technically feasible and not dispro-

the measures taken or to be taken. Thus, it seems that both

an enforceable obligation (to stop any further deteriora-
tion and ensure the achievement of relevant environmen-
tal objectives for other water bodies) and a mere

commitment (to restore the damaged water bodies) are si-

multaneously imposed. The ability of Ireland to rely on
Article 4(6) may, however, be limited by the application
of Articles 4(8), 4(9) and 11(3)(a) which aim at ensuring,
inter alia, that existing EC water and environmental leg-
islation is fully complied with.

12

portionately costly, and which are a significantly bet-
ter environmental option.

Conclusion: Ireland appears to be entitled to fail to
achieve good water status, and even to fail to prevent de-
terioration in the status of a water body, in certain defined
circumstances. However, Articles 4(8), 4(9) and 11(3)
mean that invoking Article 4(7) must not lead to perma-
nent inability to achieve the environmental objectives of
Article 4(1) for other water bodies, the same level of pro-
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tection as under existing EC water legislation must be
guaranteed, and that using Article 4(7) must be consistent
with the implementation of other EC law.

3.24 Characteristics of the River Basin Districts

Ireland must ensure that for each RBD or portion of Inter-
national River Basin District (IRBD) within its territory
the following are carried out:

analysis of the RBD’s characteristics;

review of impact of human activity on surface waters
and ground waters; and

e economic analysis of water use.

Obligations: These analyses/reviews must be carried out
in accordance with Annexes Il and Ill, must be completed
by 22 December 2004, and reviewed by 22 December
2013 and every 6 years thereafter

Conclusion: These provisions will lead to specifications

to enable Ireland to characterise the features of each sur-
face and groundwater body, and to identify the anthropo-
genic pressures that may affect their status. The objective
of such examination is to enable Ireland to define “high”,
“good” or “moderate” status for a water body, and to de-
sign programmes of measures (Article 11) and monitor-
ing schemes (Article 8).

3.25 Register of protected areas

Pursuant to Article 6(1), Ireland must ensure that regis-
ters of areas designated as requiring special protection
under Community legislation, for the protection of sur-
face or ground water or habitats and species depending on
water, are established for each River Basin District by 22
December 2004. The protected area register must include
waters used for the abstraction of drinking water. Such
protected area registers must be kept under review and up
to date.

Conclusion: This article imposes a clear and unequivo-

meet the needs of the EU WFD

3.26 Water used for the abstraction of drinking
water

As Directive 75/440/EE®n the abstraction of drinking
water will be repealed by 22 December 2007, but as
Member States do not have to achieve “good status” for
such bodies until 2015, there will be an 8-year gap be-
tween the repeal and the realisation of the objectives un-
der Article 4(1). Article 7, thus obliges Member States to
maintain minimum quality levels so that water treatment
to provide drinking water in conformity with relevant EC
standards may continue. Article 7 may be read in con-
junction with Article 4(9) which provides that in applying
the WFD, Ireland must realise a level of protection at
least equal to that prescribed under existing EC direc-
tives.

Article 7(3) provides that Ireland must ensure the neces-
sary protection for relevant bodies of water “with the aim
of” avoiding deterioration in their quality. Consequently,
Article 7(3) may not impose an express obligation to
guarantee the non-deterioration of water bodies used for
abstracting drinking water.

Conclusion: Ireland is required only to take necessary
protection measures “with the aim of avoiding” further
quality deterioration. Moreover, Article 7(3) gives dis-
cretion to Ireland as to the establishment of zones to safe-
guard water supply.

3.27 Monitoring

Article 8(1) requires Ireland to establish monitoring pro-
grammes in accordance with Annex V, and to conduct a
comprehensive overview of water status in each RBD.
Article 8(2) requires these programmes to be operational
by 22 December 2006. These are considered further in
Chapter 5.

Conclusion: On the surveillance of surface waters, Ire-
land must, firstly, establissurveillance monitoring pro-
grammes, and secondly,operational monitoring
programmes are also to be established with the aim of de-
termining the status of those water bodies identified as

cal obligation on Ireland in respect of the maintenance being at risk of failing to meet their environmental objec-
and contents of protected area registers. tives, and of assessing any changes in the status of such
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bodies resulting from the implementation of programmes
under Article 11.

3.2.8 Recovery of water service costs

Policies on water pricing derive from the polluter pays
principle (arising from environmental policies of the
Treaty of Rome, specifically Article 174(2)). Article 9(1)
of the WFD calls on Ireland to take account of the princi-
ple of recovery of the costs of water services, including
environmental and resource costs. These latter are in ad-
dition to water industry costs. However, this provision
does not define environmental and resource costs. In-
deed, Ireland is provided with discretionary power to de-
termine cost recovery, which undoubtedly affects
potential legal enforceability.

Finaly, there appears to be nothing to oblige Ireland to
impose full cost recovery on, for example, agricultura
activities. For such water use there would be a require-

ment to pay only an “adequate contribution” with the lev-
el at which such a contribution is set being a policy
matter. Indeed, Article 9(4) provides scope to exempt al-
together a water use activity from the application of Arti-
cle 9(1) and (2), as long as this does not jeopardise the
environmental objectives of the WFD. Such an exemp-
tion can only be awarded after a careful assessment of its
impact.

Conclusion: Whilst the second sentence of Article 9(1)
would appearprima facie, to require Ireland to imple-
ment water pricing policies and an adequate contribution
from all water uses, Article 9(4) has the potential to per-
mit a complete derogation in respect of any given water
use in certain defined circumstances.

3.29 Combined approach for point and diffuse
sour ces

91/271/EEC, 91/676/EEC, 82/176/EEC, 83/513/EEC,
84/156/EEC, 84/491/EEC, and 86/280/EEC). Finally,
where a quality objective or quality standard requires
stricter conditions than under Article 10(2), then more
stringent emission controls shall be set.

Conclusion: When Ireland implements environmental
quality standards (EQSSs) in respect of diffuse sources of
pollution in order to achieve “good surface water status”,
emission controls or limit values will also have to be set.
EQSs define the minimum quality requirements of water
to limit the cumulative impacts of emissions (i.e. from
diffuse sources), while emission limit values (ELVSs) fo-
cus on the maximum permissible quantities of pollutants
that may be discharged from a particular (i.e. point)
source.

3.2.10 Programme of measures

Under Article 11(1), Ireland must establisRragramme

of Measures for each RBD, or part of an IRBD within its
territory, in order to achieve the Article 4 objectives.
These programmes are to be established by 22 December
2009, and the measures will have to be operational by 22
December 2012. The programme of measures must take
account of the results of the Article 5 analyses, and may
make reference to legislative provisions. Each pro-
gramme of measures must include “basic” measures, and
may include “supplementary measures” where appropri-
ate. The programmes may contain specific measures for
individual RBDs (e.g. quality bye-laws set by the local
authorities comprising a particular RBD) and measures
applying to all RBDs in Ireland (such as general legisla-
tion on the licensing of discharges).

3.2.10.1 Basic measures

Article 11(3)(a) provides that the obligatory basic meas-

Pursuant to Article 10(1), Ireland must ensure that all dis- ures must include, firstly, those necessary to ensure full
charges into surface waters are controlled. Further, by 22 implementation of the EC environmental directives
December 2012, Ireland must ensure the establishment orwhich will not be repealed or integrated into the new wa-
implementation of emission controls based on best avail- ter management scheme, i.e. Directives 91/271/EEC, 91/
able technology (BAT), relevant emission limit values, 676/EEC, and 96/61/EC. Article 11(3)(a) also calls for
and in the case of diffuse impacts, controls including best measures to ensure full compliance with the EC legisla-
environmental practices (BEP) as set out in defined piec- tion mentioned in Article 10(2), which includes the
es of EC environmental legislation (Directives 96/61/EC, daughter directives listed in Annex IX and the forthcom-
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ing directivesto be adopted pursuant to Article 16 on the
discharge of priority and dangerous substances.*

Article 11(3)(b) stipulates that the programmes of meas-
ures are to include the measures which will be adopted
under Article 9 on the recovery of costs for water servic-
es, while Article 11(3)(c) focuses on measuresto promote
efficient and sustainable patterns of water use. Further,
Article 11(3)(d) insists that the requirements under Arti-
cle 7, on the protection of water used for drinking water
abstraction, are met in accordance with the Drinking Wa-
ter Directive.

On controls of point-source pollutant discharges, Article
11(3)(g) providesthat the programmes of measures areto
impose, inter alia, arequirement for prior regulation. Ar-
ticle 11(3)(g) provides that point-source pollution con-
trols are to include pollutant emission controls in
accordance with Article 10. Article 11(3)(h) deals with
controls on diffuse sources of pollution. Like Article
11(3)(g), this provision requires Ireland to set controlsin
the form of prior regulation, authorisation or registration
based on general legally binding rules.

Article11(3)(j) stipulates, initsfirst sentence, that any di-

rect pollutant dischargesinto ground water must general-

ly be prohibited. Article 11(3)(l) callsfor programmes of
measures to address the prevention of “significant” pol-
lutant losses from technical installations. This provision
requires Ireland to ensure, at least, that the realisation of
the objectives under Article 4 is not put at risk following,
for instance, an industrial accident. In this context, Part A
of Annex VI refers tojnter alia, the Major Accidents
(Seveso) Directive 1996 (96/82/EC) compliance with
which is to be fully guaranteed.

Conclusion (1): As a compulsory baseline obligation,
Ireland must guarantee that current related EC instru-

surface water status” and “good groundwater status” are
realised and maintained, water abstractions and im-
poundments will be exempted from prior controls. Ire-
land may, nevertheless, need to verify that water abstrac-
tions categorised initially as resulting in “no significant
impact”, would retain that categorisation if subsequently
found to have “significant impact”.

3.2.10.2 Supplementary measures

Pursuant to Article 11(4), part B of Annex VI contains a
non-exhaustive list of supplementary measures. Ireland
may adopt further supplementary measures in order to
provide for additional protection or improvement of wa-
ters.

Article 11(5) provides that where monitoring or other
data indicate that the objectives set under Article 4 for the
body of water are unlikely to be achieved, Ireland shall
ensure that the causes of possible failure are investigated,
relevant permits and authorisations are examined and re-
viewed as appropriate, monitoring programmes are re-
viewed and adjusted as appropriate, and additional
measures are established, including stricter environmen-
tal quality standards following the procedures laid down
in Annex V. However, where the causes of possible fail-
ure could not reasonably have been foreseen, Ireland may
determine that additional measures are not practicable
subject to Article 4(6).

By virtue of Article 11(6), in implementing the pro-
gramme of measures, Ireland must take all appropriate
steps not to increase pollution of surface waters. This re-
guirement shall not apply where it would result in in-
creased pollution of the environment as a whole.

Obligation (1): Ireland must establish programmes of

ments are complied with and that the measures adopted Measures by 22 December 2009, achieve those measures
for that purpose are included in programmes of measures Py 2012, and review the programmes by 2015 and every

under Article 11.

Conclusion (2): As long as no further deterioration in the
status of water bodies occurs, and provided that “good

4. The origina proposa for a list of priority substances
[COM(2001)17] was re-submitted to the European Parliament by
the European Commission on 6 June 2001.
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6 years thereafter.

Obligation (2): Where it appears as though these meas-
ures may not be achieved by the 2012 deadline, Ireland
must investigate the causes of failure, review permits, au-
thorisations and monitoring programmes, and establish
stricter environmental quality standards.
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3.2.11 River Basin Management Plans

Pursuant to Article 13(1), Ireland shall ensure that an
RBMPisproduced for each RBD lying entirely withinits
territory. Inrelation to IRBDs (i.e. those RBDsthat strad-

dle the border with Northern Ireland), Article 13(2) pro-
vides that Ireland and Northern Ireland shall ensure co-
ordination, “with the aim of” producing a single interna-
tional RBMP. Should an international plan fail to be pro-
duced, Ireland must draw up a RBMP covering those
parts of the IRBD falling within its territory. In drawing
up RBMPs, Ireland must include the information detailed
in Annex VII. In addition, RBMPs may be supplemented
by the production of more detailed programmes and man-
agement plans for sub-basin, sector, issue or water type,
to deal with particular aspects of water management.

Obligations:. Ireland must publish all RBMPs by 22 De-
cember 2009, and review and update those plans by 22
December 2015, and every 6 years thereafter. In prepar-
ing RBMPs, Ireland must include the information listed
in Annex VII.

3.2.12 Publicinformation and consultation

Article 14(1) provides that Ireland shall encourage the ac-
tive involvement of all interested parties in the imple-
mentation of the Directive, in particular in the
production, review and updating of RBMPs. Ireland must
publish timetables and work programmes for the produc-
tion/updating of the plan, an overview of significant wa-
ter management issues identified in the river basin, draft
copies of the RBMP, and provide access to background
documents and information used for the draft RBMP,
upon request.

Obligation: Ireland must ensure public participation in
the drawing up of draft RBMPs, updates and revisions.

3.2.13 Reporting

Ireland must send copies of the RBMPs and all subse-
guent updates to the Commission, and to any other Mem-
ber State concerned (i.e. the United Kingdom) within 3
months of their publication. Ireland shall submit summa-
ry reports of analyses required under Article 5 and moni-
toring programmes required under Article 8 within 3
months of their completion. Finally, Ireland must submit
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an interim report describing progress in the implementa-
tion of the planned programme of measures, within 3
years of the publication of each RBD.

Obligation: Ireland has absolute reporting obligations, to
be performed within the time limits set.

3.2.14 Repealsand transitional provisions

Pursuant, to Article 22(1), Directive 75/440/EEC, Coun-
cil Decision 77/795/EEC and Directive 79/869/EEC shall
be repealed with effect from 22 December 2007. Pursuant
to Article 22(2) Directive 78/659/EEC, Directive 79/923/
EEC, Directive 80/68/EEC and Directive 76/464/EEC
shall be repealed by 22 December 2013. Article 6 of 76/
464/EEC was repealed on 22 December 2000.

3.2.15 Penalties

Article 23 of the WFD states that Member States shall de-
termine penalties applicable to breaches of national pro-
visions adopted pursuant to the Directive. The penalties
thus provided for shall be effective, proportionate and
dissuasive.

Conclusion: In drafting legislation to implement the re-
guirements of the WFD, Ireland must include effective
sanctions for non-compliance with those requirements.

3.2.16 Transposition

The Directive must be transposed into national law by 22
December 2003. In addition, a large number of other
deadlines are provided. Altogether about 40 deadlines are
specified in the Directive. These deadlines define the
milestones to implementation and are summarised in
Chapter 1 (Table 1.1).

Whether or not the individual deadlines are met depends,
above all, on whether other water conservation directives
are implemented at the same time in the appropriate form
and timeframe, and whether integration of the objectives
with other directives is successful. For example, 11 envi-
ronmental directives are to form the basis for the meas-
ures which will be adopted in the programmes of

measures (Article 11 and Annex VI). The environmental

objectives in Article 4 of the Directive and the establish-

ment of those in the programmes of measures cannot,
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therefore, be achieved without the implementation and
enforcement of other directives, in particular, Directives
91/271/EEC, 91/676/EEC and 96/61/EC. A further diffi-
culty is posed by the repeal of other legislation in Article
21.

Conclusion: Ireland must comply with the relevant dead-
lines set in respect of the implementation of the various
provisions of the WFD. Should Ireland fail to implement
its obligations within any of the deadlines set, infringe-
ment proceedings may be taken by the Commission un-
der Article 226 of the Treaty.

3.3 The existing Irish legislative frame-

work

Aswas noted as long ago as 1990, until EC environmen-
tal directives were implemented, Irish water pollution
control law concentrated on providing mechanisms for
pollution control but was silent on the precise objectives
or standards to be attained. The water directives enacted
since 1975 have prescribed various explicit qualitative
and quantitative criteria that must be observed when de-
cision-making on water pollution control is undertaken.
The WFD, at least to some extent, builds on this ap-
proach, by requiring, firstly, that environmental objec-
tives set in the Directive are implemented into Irish law
and, secondly, by prescribing both qualitative and quan-
titative standards which are required to attain those objec-
tives. It is necessary, therefore, for Ireland to implement
both the various objectives and standards into national
law, so as to give enforceability to those provisions be-
fore the Irish courts.

As Scannell (1990) observed, water quality directives
were originally transposed in this jurisdiction by way of
administrative circulars, which urged local authorities to
use their powers under the Local Government (Water
Pollution) Act 1977, to implement various obligations
under EC legidation. However, between 1982 and 1996
the European Court of Justice,® and in 1989 the Irish High
Court,® held that directives must be implemented by

5. Cases C-96/81 Commission v. Netherlands[1982] E.C.R. 1701; C-
131/88 Commission v. Germany [1991] E.C.R. 1-825; C-361/88
Commission v. Germany [1991] E.C.R. I-2567; C-13/90 Commis-
sion v. France [1991] E.C.R. 1-4327; C-58/89 Commission v. Ger-
many [1991] E.C.R. 4983; C-262/95 Commission v. Germany
[1996] E.C.R. I-5729.
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being given formal legal expression in domestic law by

primary legidation or secondary regulations.
Consequently, in 1985, the Department of the
Environment began implementing water quality

directives by regulations with the enactment of the Local
Government (Water Pollution) (Control of Cadmium
Discharges) Regulations 1985 (S.I. No. 294 of 1985).
Since then, EC water pollution directives have been
implemented by statutory regulations (i.e. delegated or
secondary legislation) under Acts of the Oireachtas (i.e.
primary legidation). The substantive Irish primary
legislation on water quality comprises:

e the Local Government (Water Pollution) Acts 1977
to 1990;

« the Environmental Protection Agency Act 1992; and
¢ the Waste Management Act 1996.

The Irish primary legislation that has been used as the
procedural vehicle to transpose the various EC directives
on water quality into Irish law comprises:

e the European Communities Act 1972;

« the Local Government (Water Pollution) Acts 1977
and 1990;

« the Environmental Protection Agency Act 1992; and
e the Local Government Act 1994.

In terms of implementing the actual objectives and stand-
ards contained in individual water quality directives Ire-
land has, in the main, transposed these into Irish law by
means of statutory regulations made under one of the Pri-
mary Acts listed above. A complete list of the relevant
statutory regulations is shown in Table 3.1, in respect of
pollution from particular or point sources, and Tables 3.2
and 3.3 in respect of pollution from diffuse sources.

The WFD makes provision for the regulation of water
supply. The justification for doing so rests on the princi-
ples of sustainable development and polluter pays, both
of which are contained in the Treaty. Consequently, in
analysing the Irish legislation for the purposes of assess-
ing how the WFD needs to be implemented, it shall be

6. Brown v. An Bord PleandjaJnreported, High Court, Barr, J., July
27, 1989.
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Table 3.1. Irish secondary water quality legislation applicable to point-source pollution.

Local Government (Water Pollution) Regulations 1978 (S.I. No. 108)

Local Government (Water Pollution) Regulations 1992 (S.I. No. 271)

Local Government (Water Pollution) (Amendment) Regulations 1996 (S.I. No. 184)

Local Government (Water Pollution) (Amendment) Regulations 1999 (S.I. No. 42)

Protection of Groundwater Regulations 1999 (S.I. No. 41)

Local Government (Water Pollution) (Nutrient Management Planning Consultation) Regulations 1998 (S.I. No. 257)
Local Government Act, 1994 (Bye Laws) Regulations 1999 (S.I. No. 78)

Table 3.2. Irish secondary water quality legislation applicable to diffuse pollution.

Local Government (Water Pollution) Act 1977 (Water Quality Standards for Phosphorus) Regulations 1998 (S.1. No. 258)
European Communities (Quality of Salmonid Waters) Regulations 1988 (S.I. No. 293)

Quality of Bathing Waters Regulations 1992 (S.I. No. 155)

Quality of Shellfish Waters Regulations 1994 (S.I. No. 200)

Table 3.3. Irish secondary water quality legislation applicable to danger ous substances.

European Communities (Control of Water Pollution by Asbestos) Regulations 1990 (S.I. No. 31)

Local Government (Water Pollution) (Control of Cadmium Discharges) Regulations 1985 (S.I. No. 294)

Local Government (Water Pollution) (Control of Hexachlorocyclohexane and Mercury Discharges) Regulations 1986 (S.I. No. 55)

Local Government (Water Pollution) Acts 1977 and 1990 (Control of Aldrin, Dieldrin, Endrin, Isodrin, HCB, HCBD, and CHCI 3 Dis-
charges) Regulations, 1994 (S.I. No. 43)

Local Government (Water Pollution) Act 1977 and 1990 (Control of EDC, TRI, PER, and TCB Discharges) Regulations 1994 (S.I. No. 245)
Water Quality (Dangerous Substances) Regulations 2001 (S.I. No. 12)

necessary to have regard to legislation on water supply, 3.4 Transposing the Water Framework
in addition to legislation on water quality. Tables 3.4 and Directive into Irish law
3.5 show the relevant Irish primary and secondary water

supply legislation, respectively. Practically all environmental directives contain a provi-

sion that requests Member States to transpose the direc-

In addition to the primary and secondary legislation, tive’s provisions into national law. Directive 2000/60/EC
some local authorities have exercised their discretion un- is no different, as Article 24(1) provides that “Member
der Section 21 of the Local Government (Water Pollu- States shall bring into force the laws, regulations and ad-
tion) Acts 1977 to 1990, and brought forward bye-laws ministrative provisions necessary to comply with this Di-
that apply withintheir administrative areas. Table 3.6 sets rective at the latest by 22 December 2003”. Generally
out the bye-laws in place as of 31 December 2000. (see above) transposition into national law has to be done

by an express binding legislative or regulatory provision.
The purpose of this final section is to evaluate the type of
legislation required to implement each of the objectives
outlined in Section 3.2. In doing so, and given the con-
fines of space, it is not possible to address the transposi-
tion of the WFD’s objectives individually and precisely.
Rather this section points to the issues which should be
taken into consideration, the adequacy of existing legis-
lation to address those issues, and any lacunae that may
exist which, if ignored, would prevent the proper transpo-
sition of the WFD. Before moving to this evaluation, it is

Table 3.4. Irish primary legislation applicable to
water supply.

Waterworks Clauses Act 1847

Waterworks Clauses Act 1863

Public Hedlth (Ireland) Act 1878

Public Health Acts (Amendment) Act 1907
Water Supply Act 1942

1R
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Table 3.5. Irish secondary legislation applicable to water supply.

European Communities (Quality of Water Intended for Human Consumption) Regulations 1988 (S.I. No. 81)

European Communities (Quality of Surface Water Intended for the Abstraction of Drinking Water) Regulations 1989 (S.I. No. 294)
Waste Management (Use of Sewage Sludge in Agriculture) Regulations 1988 (S.I. No. 148)

Environmental Protection Agency Act 1992 (Urban and Waste Water Treatment) Regulations 2001 (S.I. No. 254)

Table 3.6. Local Authority Bye-Laws made under the Local Government (Water Pollution) Acts to address
diffuse pollution from agricultural sources.

Cavan County Council (Water Pollution) (Agriculture) Bye-Laws 2000
Cork County Council (Regulation of Agricultural Practice in the Catchments of the River Lee, the River Gradogue and the River

Funshion) Bye-Laws 2000

Tipperary (North Riding) County Council (Water Pollution) (Agriculture) Bye-Laws 2000
Westmeath County Council (Water Pollution) (Agriculture) Bye-Laws 2000

necessary to point out some general principles (see aso
Kramer, 2000) that should be borne in mind in drafting
legislation to transpose the WFD.

34.1 General transposition principles
3.4.1.1 Inapplicability of certain instruments

As noted above, the European Court of Justice has reject-
ed Member States’ attempts to impose the requirements
of an environmental directive into national law by means
of a multi-annual plan, an administrative circular or sim-
ilar instrument. The main argument for this position is
that, since directives which fix quality standards also give
certain legal rights to individuals, most of the provisions
of a directive will have to be transposed into national law
by a binding provision. Exceptions to this requirement to
implement the provisions of a directive by binding na-
tional legislation appear to apply only to provisions in re-
spect of the obligations of the Commission, Council,
Parliament or other institutions. Thus, there is no require-
ment for Ireland to implement, by way of binding legis-
lation, the provisions of Article 18 of the WFD, for
example, as this relates to the obligation placed on the
European Commission to publish a report on the imple-
mentation of the Directive.

3.4.1.2 Thewholeof theterritory

Transposition measures must cover the whole of the ter-
ritory of Ireland. As it appears as though certain respon-
sibilities under the WFD will be allocated to local

authorities, it will be necessary for Ireland to ensure that
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all provisions of the WFD are transposed by measures
that cover the entire territory of Ireland.

3.4.1.3 Numerical values

Where EC environmental law, such as the WFD, sets nu-
merical values such as emission limit values, quality
standards or targets, Irish legislation will have to adopt
these numerical values. The same applies to bans on sub-
stances or products.

3.4.1.4 Sanctions

Generally speaking, a correct transposition requires the
establishing of sanctions for non-compliance with EC
provisions. The WFD, in Article 23, expressly requires
Ireland to determine penalties applicable to breaches of
Irish transposing measures, which penalties should be ef-
fective, proportionate and dissuasive.

3.4.2 Thenecessity for primary legislation

Directives are not usually implemented by way of prima-
ry legislation in Ireland. However, where directives re-
quire the incorporation of new and far-reaching concepts
or controls into Irish law, primary legislation tends to be
used (Scannell, 1995). Thus, for example, the Local Gov-
ernment (Air Pollution) Act 1977, Air Pollution Act
1987, and the Environmental Protection Agency Act
1992, were all enacted, at least in part, to provide a legis-
lative framework for the implementation of certain water
quality, air quality and integrated pollution control direc-
tives. Perhaps most relevant of all in this context is the
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Waste Management Act 1996, which implements the
Framework Directive on Waste (Directive 75/442/EEC,
as amended by Directive 91/156/EEC) into Irish law.

In bringing forward the Waste Management Bill in 1996,

the then Minister for the Environment recognised that the

Bill was a “framework proposal which will provide the
necessary enabling and regulatory powers to apply and
adapt policy measure$"Moreover, whilst “fundamental
principles” were stated to be clearly established by the
Bill, it was envisaged that:

“Many of the specific measures and obligationsfor which
provision is made, together with many detailed technical
standards and administrative procedures, will remain to
be applied by way of secondary legislation, which will
follow...after the Bill is enacted

It would appear that, as with the implementation of the
Framework Directive on Waste, a framework Irish Act

given to the promulgation of a Water Management Act,
setting out the general principles of river basin manage-
ment, regulatory consents, competent authorities, water
supply and cost recovery, and penalties. The specific
measures and obligations arising under the WFD could
then be applied through statutory regulations made under
the Water Management Act or, in many cases, under ex-
isting water quality legislation.

3.4.3 Implementingthe environmental objectives

Given the ambiguity of certain of the terminology within
the WFD, it is difficult to come to any hard and fast con-
clusions as to the precise nature of the obligations set out
in Article 4. Some general observations can, however, be
made.

Some aspects of the objectives set out in Article 4 appear
to lack precision, and, therefore, enforceability. Ireland
has the option of transposing these obligations in such a

may be required to provide for the necessary enabling and fashion as to provide precision and enforceability. This

regulatory powers to apply and adapt policy measures
contained in the WFD. This view is supported by the
judgement of the Supreme Courthteagher v. Minister

for Agriculture,® where it was held that if a directive left
the determination of matters of principle or policy to
Member States, it would have to be implemented by
statute: where this is not the case, legislation by
regulation is a valid choice of method of implementation.
Thus, the identification of five RBDs, two IRBDs (Foyle
and Erne), the nomination of county councils as
competent authorities, etc. are matters of principle or
policy, which would appear to require the enactment of
primary legislation.

The case for primary legislation is also strengthened by
the necessity to incorporate provisions for the recovery of
water service costs, and the obligation to enact “effective,
persuasive and proportionate penalties”.

will involve a higher level of environmental protection,
which Ireland can validly adopt pursuant to Article 176 of
the Treaty. The effect of adopting such a policy would be
to delete phrases such as “with the aim of” and simply re-
quire the attainment of “good status” by 2015, without
exception. The adoption of such a policy will involve
greater expense to industry and local authorities, and may
not be feasible for those reasons. Therefore, if Ireland
wishes to maintain the imprecision and potential non-en-
forceability of the Article 4 objectives, an almastba-

tim transpositiorwill be required.

34.4 Exercising discretion in implementing ex-
ceptions

The WFD contains considerable potential for derogations
from its core environmental objectives. If Ireland wishes

to transpose these potential exceptions into its national
environmental law, then two steps must be taken. First, a

Further, given the necessity for water service costs and policy decision needs to be taken as to whether such der-
other water supply issues to be addressed, an amendmenpgations should be implemented in principle. This is nei-
to the existing Local Government (Water Pollution) Acts ther a ftrivial matter nor a foregone conclusion. An
may not be sufficient. Rather, consideration should be example, which proves this point, is the implementation
of the Urban Waste Water Treatment Directive into Irish
law.? That directive provided scope for the application of
a less stringent standard of sewage treatment where “less

7. Minister for the Environment (Mr. Howlin), Seanad Debates, Vol.
1486, col. 237.

8. [1994] 11.L.RM.1.
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sensitive areas” were designated. Ireland opted, for ariver basin, reviewing the anthropogenic impact on sur-
reasons of environmental protection, not to transpose face and ground water and engaging in an economic anal-
those parts of that directive that facilitated the ysis of water use.

designation of less sensitive areas, and, therefore,

excluded the application of a less stringent standard of 3.4.6 Register of protected areas

treatment. However, should Ireland take a policy

decision to transpose these derogations into national law, L_Jnder existing legislation, such as the Habitats Re_gula—
a second step must be taken. This latter phase would tions (S.I. No. 94 of 1997, as amended) and Quality of

involve the drafting of legislation to include all the Bathing Water Re_gulatlons (S.I. No. 155_0f 1992, as
preconditions necessary to avail of the exception. For amended), a considerable number of specially protected
example, Irish legislation will have to mandate that areas have been designated over the last two decades. The

before an extension of the deadlines for achieving the obligation posed under Article 6 of the WFD appears 1o

WFD's objectives under Article 4(4) can be validly amOl_Jnt to little more than a consolidation gf aII.eX|_st|ng
extended, the following prerequisites are attained: special areas covered by Annex IV of the Directive into a

single register for each RBD.

* no further deterioration occurs in the status of the
affected body; 3.4.7 Watersused for theabstraction of drinking

water
¢ the inability to achieve the necessary improvements

in the status of bodies of water by 2015 must be for As the provisions of Article 7 of the WFD appear to reit-
technical reasons, disproportionate expense, or natu- erate an existing obligation on Ireland, it can be assumed
ral conditions; that compliance with the standards set down in the cur-
rent European Communities (Quality of Water Intended
for Human Consumption) Regulations 1998 (S.l. No.
177) (that implement Directive 80/778/EEC relating to
e a summary of measures required and the expected the quality of water intended for human consumption)
timetable must be set out in the management plan;  will be sufficient to satisfy the requirements of Article 7

of the WFD. With the possible exception of sub-article
(3), the establishment of “safeguard zones, no additional
legislation would seem to be required in order to imple-
ment Article 7.

¢ the extension of the deadline and the reasons for it
must be specifically set out in the management plan,

e there must be no permanent exclusion or compro-
mise of the achievement of environmental objectives
for other associated water bodies; and

« there must be compliance with all existing EC envi-
ronmental legislation, even when validly extending
the 2015 deadline.

34.8 Monitoring

As observed in Chapter 5 of this study, the monitoring re-
345 Characteristics of River Basin Districts quirements under the WFD require cross-compliance
with the monitoring requirements under other EC envi-
Whilst many of the provisions of the WFD are repetitious 5\ mental laws. However, new obligations are intro-

of obligations contained in pre-existing EC legislation, duced in respect of monitoring by Article 10 of the WFD,
and, therefore, can be presumed to have been previously yhich will not have featured in either pre-existing EC
transposed into Irish law, Article 5 of the Directive makes

provision for matters not previously addressed at Com-
munity or national level. Consequently, it shall be neces-
sary for Ireland to specifically transpose the requirements

laws or their implementing national legislation. An ex-
ample of these new requirements is provided for by the
requirement under Annex V for monitoring to take place
on a quantitative basis for each element. Consequently,
of Article 5 in respect of analysing the characteristics of the WFD's approach to quantitative issues will have to be

9. Directive 91/271EC, supra at n.2, originally implemented by S.I. taken on board by policy-makers and the parliamentary
No. 419 of 1994. draftsmen in framing legislation implementing the WFD.
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Other monitoring issues which will need to be addressed
in WFD implementing legislation include frequency of
monitoring, and the re-appraisal of existing regulations
relating to monitoring, such as the Nutrient Management
Plan Consultation Regulations 1998 (S.I. No. 257).

3.4.9 Recovery of water service costs

The WFD, for thefirst time at EC level, addressestheis-
sue of the recovery of costs incurred in the provision of
water services. However, Irish law has made provision
for the levying of water charges since the Local Govern-
ment (Sanitary Services) Act 1962. The difficulty liesin
the fact that Irish domestic legislation on the recovery of
costs is antiquated and uneven in its application. For ex-
ample, whilst Section 65A(1) of the Public Health (Ire-
land) Act 1878 (inserted in Section 7 of the Loca
Government (Sanitary Services) Act 1962) allows sani-
tary authorities to make charges for water supplied by it,
an urban sanitary authority cannot make achargein rela-
tion to the supply of water for exclusively domestic pur-
poses.

The WFD imposes a range of new obligations in respect
of therecovery of water services costs and the broader is-
sue of water conservation. Consequently, amendment of
the existing water supply legidation will be required be-
fore Ireland will bein a position to properly transpose all
its obligations under Article 9 of the WFD into national
law.

3.4.10 Combined approach for point and diffuse
sour ces

Legislation in respect of setting EQSsand ELVshashbeen
in existence in Ireland for over 15 years. However, as
with the parent EC legislation, what has been missing
heretofore has been thereal, as opposed to theoretical, co-
ordination of the EQS and ELV regimes. In essence, the
two systems have been operating independently of each
other, with one concentrating exclusively on the level of
pollution from known locations, and the other assessing
only the quality of the receiving water.

In order to comply with its obligations under Article 10
of the WFD, Ireland will have to amend, to some extent,

22

its existing legidlation to reflect this duality of approach.
More appropriately, Ireland will actually have to estab-
lish EQSs for bodies of water, a power which it has had
for years but which, at least in respect of the dangerous
substance regulations, it has been slow to exercise.

3.4.11 Programmes of measures

Article 11 sets out, in considerable detail, the contents of

such programmes of measures. Ireland’s legislation im-
plementing Article 11 must replicate all this detail, and

require its inclusion, in order to properly transpose this
obligation into national law.

In addition, if the responsibility for drawing up pro-
grammes of measures is to be decentralised to those local
authorities comprising the RBDs, it will be necessary for
the primary legislation providing for matters of policy
and principle to delegate this programme-making power
to the local authorities. All other matters of detail can be
provided for in delegated legislation, including the 2009
and 2015 deadlines in respect of establishing and review-
ing these programmes of measures.

One important aspect of the programme of measures is
the requirement to have a system of prior regulation of
discharges to water bodies. Prior regulation is a generic
term used to describe any form of permission, licence or
permit which must be obtained from a statutory authority
before certain activities liable to affect the environment
may be lawfully undertaken (Scannell, 1990). Pursuant to
the Local Government (Water Pollution) Acts and regu-
lations made thereunder, local authorities already possess
the power to grant trade and sewage effluents, and, there-
fore, prior regulation does exist for at least some dis-
charges. However, the discharges that will require prior
authorisation pursuant to the WFD are much more nu-
merous, and, therefore, Ireland will have to modify its ex-
isting prior authorisation process to reflect this widening
of the regulatory parameters. Finally in this regard, local
authority bye-laws, such as those listed in Table 3.6, ap-
pear to be capable of being included in a programme of
measures, and this should be made clear in any imple-
menting legislation.
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3.4.12 River Basin Management Plans

One of the few areas of principle or policy arising under

the WFD that is already addressed by Irish primary legis-
lation is water management planning. Local authorities
already possess the power, under Part VI of the Loca
Government (Water Pollution) Regulations 1978 (S.I.

No. 108), to make water quality management plans
(WQMPs). While the content of RBMPs made pursuant

to Article 13 of the WFD will be much moreintricate than
indigenous WQM Ps, and indeed will cover certain water
supply issues, the existence of local authority water plan-

ning powers should ease the transposition burden. Effec-
tively, al that is required is the amendment of the name

of the plan, and regulations stipulating the contents of
such plans, including the inclusion of the prescribed mat-

ters in order to qualify for one of the WFD’s various ex-
emptions. Given the probability that a number of local
authorities will liase to form an RBMP, legislation should
adopt the type of regional planning scenario already pro-
vided for in the Planning and Development and Waste
Management Acts. Implementing legislation should also
include reserve powers in case of default by one or more
local authorities, which should circumvent the types of
difficulties faced prior to the adoption of the Waste Man-
agement (Amendment) Act 2001.

3.4.13 Publicinformation and consultation

Scannell (1990) noted in respect of the making of devel-
opment plans (land use planning), water and air quality
management plans that, “extensive provision for public
participation is made in legislation”. Consequently, it
would appear that Ireland has provision within existing
legislation of affording adequate public information and
consultation in respect of environmental management
plans. The transposition of Article 14 of the WFD should,
therefore, not present Ireland with any significant diffi-
culty. In deciding upon the exact method of public infor-
mation and consultation, Ireland has the modern model of
equivalent provisions in the Planning and Development
Act 2000. Finally, to ensure complete compliance with
both the WFD and the Access to Information on the En-
vironment Directive (90/313/EEC) it would be advisable
to make all legislation transposing the WFD amenable to
the application of the Freedom of Information Act 1997.
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3.4.14 Reporting

Since the mid-1970s, almost all EC environmental direc-
tives have contained a provision requiring Member States
to report on the implementation of the directive. Conse-
guently, Article 15(3) on the submission by Ireland of in-
terim reports describing progress in the implementation
of programmes of measures should prove unremarkable.
Similarly, the requirement to submit copies of RBMPs,
analyses under Article 5 and monitoring programmes un-
der Article 8 should be capable of being transposed into
Irish law with little or no difficulty.

3.4.15 Repealsand transitional provisions

In order to ensure that Ireland does not continue to apply
regulations that implement repealed EC Directives, do-
mestic regulations should reflect the provisions of Article
22 in respect of repeals and transitions as accurately as
possible.

3.4.16 Penalties

Article 23 requires Ireland to determine penalties appli-
cable to breaches of national provisions adopted pursuant
to the WFD. Such penalties must be “effective, propor-
tionate and dissuasive”. If Ireland is to determine truly
dissuasive penalties, the creation of an indictable offence
for breach of national provisions implementing the WFD
may be required. Recent environmental statutes, such as
the Environmental Protection Agency Act 1992 and the
Waste Management Act 1996, have implemented such
penalties. In order to avoid any constitutional doubts, it
may be necessary to include such penalties in primary
legislation.

35 Conclusion

As the WFD is, in many respects, a consolidation and up-
dating of pre-existing measures, the task of transposing
the Directive into Irish law should not be an unduly oner-
ous one. If the basic policies and principles are imple-
mented by way of primary legislation, the majority of the
provisions contained in the WFD can be implemented by
way of secondary legislation made under either a new Act
or under existing legislation. It is, however, necessary to
point out that the WFD does contain new and far-reach-
ing concepts and controls, and some care will need to be
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taken to correctly transpose these into I rish domestic law.
In particular, concepts such as atruly combined approach
to pollution, and the unwieldy exemptions from the Arti-
cle 4 objectives may be highly relevant in this regard.

It is encouraging that, despite the fact that the Directive
has only recently comeinto force, Ireland has already be-
gun the implementation process. Two sets of water regu-
lations state that they are giving effect to the provisions
of Directive 2000/60/EC: the Water Quality (Dangerous
Substances) Regulations (S.1. No. 12 of 2001) and the Ur-
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ban Waste Water Treatment Regulations (S.1. No. 254 of
2001) (see also reference given in Section 1.4 of thisre-
port to the activities of the Department of the Environ-
ment and Local Government WFD Implementation
Group). Given current indications of a political will to
implement the WFD, this early start to transposition
augurs well for the successful attainment of the objective
set in Article 24 of the Directive and that Ireland shall
bring into force the laws, regulations and administrative
provisions necessary to comply with this Directive by 22
December 2003.



4. Initial Technical Tasks

4.1 Introduction 4.2 Characterisation of waters

Characterisation of water bodies and determination of
water typology is fundamental to the operation of the
WFD. The design of monitoring programmes, the overall
scale of monitoring required and the assessment of qual-
ity status depend to a considerable extent on the outcome
of the categorisation process specified in Annex Il. Of
particular importance is the settingtgbe-specific refer-

ence conditions (Annex 11, 1.3). These must be developed
for eachwater bodytype. These reference conditions will
dictate the design of monitoring for the category as a
whole. Consequently, the total time and effort to be ex-
pended on the design and conduct of monitoring activi-
ties will increase with the number of water body types
identified. There is a compelling argument to avoid un-
necessary sub-division in order to keep the total number
of typologies to a minimum. It is also necessary to in-
clude an ecologically meaningful number of water types
that need to be assessed. Annex Il of the WFD provides
two options for the characterisation of surface waters
(System A and System B). There is general consensus

The Water Framework Directive (WFD) requires Mem-
ber Statesto establish a programme of measuresto ensure
that all waters within ariver basin achieve the objective
of good water status by December 2015. In order to
achieve that goal there is a need to develop protocols for
anumber of technical tasks. These are:

the classification of waters depending on characteris-
tic typologies;

the establishment of criteria and reference conditions
for the determination of quality status for all ele-
ments.

the assessment of anthropogenic risks to waters;

an economic and impact analysis of water use; and

an effective monitoring programme.

These tasks are not independent of each other. For exam
ple, effective monitoring requires robust standards,
which may vary depending on the prevailing physico—

“throughout Europe that System A is not sensitive enough
and that System B, which allows flexibility to the desig-
nation of typologies, will be adopted. It is, however, easy

chemical and morphological characteristics. An assess- 5 gccumulate hundreds of seemingly relevant typolo-

ment of risk and river basin management requires an un- gies. This is likely to be more of a problem in inland wa-

derstanding of the pressures on waters and the (g5 than coastal ones. Indications from the literature
importance of real and indirect economic costs. (Boelenset al., 1999) suggest that the benthic communi-
ties found in coastal waters along the Irish Sea and Celtic

The requirements for and the current practice of these gea coasts of Ireland can be grouped into as few as three
technical tasks are the subject of this and the following g four community types.

chapter, where we focus particularly on monitoring. This
division of monitoring from the other issues does not sug- It is important to define clearly the objectives of the exer-
gest that it is a separate process. A distinction can, how- cise. This is the provision of a scientific basis for setting
ever, be made in that monitoring is a process designed to type-specific reference values that are broadly applicable
assess anthropogenic impact. It alludes to but does notwithin and among water bodies of a particular type. Dif-
drive underlying pressures. It is also inextricably linked ficulties arise, however, because thaality elements

in a practical way to characterisation of waters. In addi- used to classifgcological status span hydromorpholog-
tion, there is an extensive history and often well-estab- ical, chemical and physical, as well as biological, ele-
lished methodology for monitoring ments. In view of the ecological focus of the Directive,
contrast, many of the other technical tasks required by the and the importance of biological elements in determining
WEFD are new or untested.

in Ireland. In

ecological health, it is recommended that:

25



Irvine et al., 2000-DS-5-M1

for categorisation the greatest weight be given to fac- funded projects include work on establishing workable

torsthat have a major rolein determining and regu- typologies and quality criteria for shallow and deep lakes

lating biological communities. and for modified waters. In Annex V 1.2.5, the WFD pro-

vides definitions o&cological potential for heavily mod-
It is evident that categorisation is both a critical and dif-

ficult process and that it should involve the most experi-

ified waters. For some canalised rivers and

impoundments, the recognitionmdtural compared with

enced national experts. The categorisation of watersisthe . - .
. - ] ) heavilymodified will be easy. For many waters, however,

subject of North—South working groups, with the inten- . L

. . it will not be possible for such clear distinction to be
tion that this should lead to a common scheme for the en- de. Notwith di danti ] cal
L . . made. Notwithstanding pedantic argument, in practica
tire island of Ireland. Some observations on candidate _ gp _ 9 P
factors for lakes and rivers are given in Table 4.1 and for terms this should not be a major conundrum as reasonable

transitional and coastal waters in Table 4.2. At the time of INterpretatiorof Annex Vv 1.2.5is sufficiently straightfor-

writing discussions on typologies were ongoing. ward. The North—South working group have agreed that

artificial impoundments of rivers should be treated as be-
ing within the definition “heavily modified” under Arti-
cle 2(9) of the WFD.

Definition of typology will require refinement in the ear-
ly stages of the implementation of the WFD. Current EU-

Table 4.1. Principal factorsto be considered in categorising Irish surface inland waters.

Characterisation factor Comment
Rivers
Longitude* Altitude ranges as defined in System A. The relevance of latitude and longitude to be investi-
Latitude* gated through field trials and consideration of the recommendations of the EU and EPA refer-
ence conditions projects.
Geology* Solid geology — a single category for each of calcareous and siliceous. Drift geology — distinc-

tion between peat and non-peat.

Catchment area* Area categorised using descriptors in System A (10-109) k89—1000 krfy 1000—10,000

Geography km?; >10,000 krﬁ) (the latter only the Shannon) and further study for value of actual size. Dis-
tance from source important.
Morphology/hydrology Mean width, mean depth and river discharge (flow) important. Conductivity range: <50 puS
Chemistry cm L, 51-150 uS cnt, 151-600 uS cit, >600 uS cmtthought relevant by N/S TAG. (n.b.
EU ECOFRAME project on shallow lakes recommends <100, 101-800 and >800°HS cm
Lakes

Longitude, latitude and altitude*
Lake area*
Depth*

Residence time

Geology

Other issues

See above.
Relevant categories <2 ha, 2-50 ha, 51-100 ha, 101-1000 ha, 1001-10000 ha, >10000 ha.
Mean depth: data for mean depth will need collation and/or models (see Chapter 5).

Residence time is likely to be critical for lakes and the absence of reliable residence time for
many Irish lakes requires collaborative research to address this as a matter of priority.

Conductivity defines mixed geology lakes and saline incursion.

Colour in Irish lakes is clearly important in defining typology, but may be covered by inclusion
of drainage from peatlands.
Specific lake types such as turloughs, spring-fed lakes, saline lakes, large lakes will need to be
addressed separately in terms of hydromorphological typologies.
There is a need to collate relevant hydromorphological data for lakes covering a wide geo-
graphical range with a view to statistical interrogation.

*Obligatory factor.
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Table 4.2. Principal factorsto be considered in categorising Irish transitional and coastal surface waters.
Characterisation factor

Comment

Transitional waters

Latitude* and longitude* Latitude and longitude are of little relevance in determining the characteristics of Irish tran-
sitional waters. They may, however, provide a basis for standardising classification on a

broader, i.e. regional, basis possibly including parts of the UK and continental mainland.

Tidal range* This group of factors, especially the shape (e.g. longitudinal profile) and salinity/mixing pro-

Salinity* file, should provide a sufficient basis for dividing Irish transitional waters into a small

Mixing characteristics number of types. Propensity for salinity stratification warrants serious consideration as afac-

Shape tor determining boundaries between different transitional water body types.

Coastal waters

Longitude* Latitude and longitude are relevant factors in determining the biological characteristics of

Latitude* Irish coastal waters, especially the occurrence of planktonic and pelagic species. They may
also provide a basis for standardising classification on a broader, i.e. regional, basis possibly
including parts of the UK and continental mainland.

Tidal range* Outside areas influenced by freshwater (transitional waters), salinity is a minor factor in

Salinity* determining the characteristics of Irish coastal waters. Tidal range may be important in the

Current velocity sense that areas with alow tidal range often have strong tidal currents (e.g. SW Irish Sea).

Mean substratum composition Thus, tidal range is linked to current velocity. Of the remaining optional classification fac-

Wave exposure tors for coastal waters listed in the Directive, the most relevant is the substrate composition;

substrate hardness and particle size reflect the dynamics of the areaand largely determine the
benthic fauna. Wave exposure is akey factor in intertidal and near-shore tidal areas.

*QObligatory factor.

4.3 Reference conditions This requires a fundamentally new approach to the clas-
sification of water bodies for which a methodology is

Implementation of the WFD and determination of depar- poorly or just newly developed.

turefrom astatus of high quality of watersiscritically de-
pendent on the recognition of, and agreement on, a
definition of undisturbed reference state. Previous classi-
fication schemes such as that developed by the OECD .

Options for establishing reference conditions include:

the determination of values of quality elements in

(1982) make comparisons among water bodies and as-
sign quality standards based on fixed boundaries. The
current EPA assessment of trophic categories of Irish
lakes, for example, considers lakes with a mean total
phosphorus concentration of >20 H@dseutrophic and

unsatisfactory. Lakes with a mean concentration <20 ug

TP I'! are deemed mesotrophic and satisfactory. This
fixed boundary approach has been criticised as not taking
into account (&) natural variation around the mean (Pre-
mazzi and Chiaudani, 1992), and (b) the natural baseline
condition that would be expected in the absence of an-
thropogenic disturbance (Moss et al., 1996). Reference
conditions would be expected to vary among water bod-
ies and render common targets irrelevant. The quality
scores and ratios required by the WFD (Annex V) require
interpretation of measurements of quality elementsto be
madein relation to changes from undisturbed conditions.
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water bodies considered to be, or almost to be, in
pristine condition and within robustly defined typol-
ogies. Assessment of potential change may then be
compared with the relevant reference condition, tak-
ing into account natural variability (also see US EPA
method below);

the determination of historical conditions through
palaeolimnological techniques (e.g. see Rippey and
Anderson, 1996);

the estimation of previous impacts throubind-
casting models (e.g. Johnesal., 1994);

the use of historical records for the description of
quality elements in waters and their catchments. This
may be of particular importance for hydromorpho-

logical status; and
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¢ the determination of existing distributions of quality

sessment (Irvinet al., 2001a). In terms of the WFD, the

states of water bodies, and the subsequent assign-terminology of Smith (1993) would seem to be a correct
ment of reference sites based on judgements of the interpretation:

probability of sites conforming to reference stand-

ards. For example, the 25 percentile of total phospho-
rus for all lakes or rivers or 75 percentile for waters

considered high quality is used for nutrient assess-
ment by the US EPA (2000a,b) as the boundary for
reference sites.

Resear ch isrequired urgently to determine the feasi-
bility of determining reference conditions for all wa-
ter bodies. The use of reference states, regardless of
how they are derived, should be statistically reliable.
The incor poration of reference states into ecological
assessment should follow a BATNEEC (Best Availa-
ble Technology Not Entailing Excessive Cost).

Annex Il 1.3(vi) allows for the exclusion of an element
where reliable type—specific reference conditions are not
available owing to high degrees of natural variability.
The WFD does not require the impossible, or unduly
costly, estimation of reference conditions.

4.4 The assessment of anthropogenic

risk to waters

There are no universally accepted definitions of environ-
mental risk (O’Riordan, 2000). The WFD, however, re-
quires bothdentification of pressures (Annex Il, 1.4) and
identification of risks (Annex 1l 1.5; Annex V, 1.3.2). In-
deed the need faperational monitoring (see: Chapter 5)

is to be determined from risk assessment andpthe
gramme of measures (Article 11) clearly demandsnan-
agement of risk. Generally understandable definitions of
risk applicable to the WFD are important. Risk is defined
in the Oxford dictionary athe chance of hazard or of bad
conseguences. The interpretation of risk in relation to

“To manage a risk or hazard it must be identified,
usually by someform of measurement and quantifica-
tion, and then assessed to estimate the probability of
that risk posing an actual threat to society, before a
strategy to minimise it can be formulated.”

The recent work on catchment monitoring programmes
and management systemsfor Lough Derg and L ough Ree
(Kirk McClure Morton, 2001) identified pressures and,
through quantification, the risks of nutrient emissions to
surface freshwaters from a range of activities. Other
catchment programmes such as the Lough Conn/Mask
catchment group, the Lough L eane catchment project and
the Three Rivers Project identified similar threats. The
most important of these are:

diffuse nutrient emissions from agriculture, forestry
and degraded peatlands;

e urban waste water treatment plants;
* seepage from septic tanks;
¢ licensed industry

In Ireland the single greatest risk to the ecological status
of the quality of inland waters arises from diffuse nutrient
transport from grasslands (e.g. Allettal., 1998); al-
though there are serious (and arguably less defendable)
shortfalls in the management of point sources. The iden-
tification of pressures, assessment of risk and programme
of measures required by the WFD appear to require a rad-
ical new approach to catchment management.

The recent river basin projects funded by the Department
of the Environment and Local Government (DELG) have

current Statutory Instruments appears to be more related provided an important start for effective catchment man-
to change already effected (see Chapter 5) in relation to agement that will reduce pressures on waters. The next
urban waste water. However, models used to predict loss generation of river basin projects provides the opportuni-

of nutrients from land to water in Ireland, as used by Daly
et al. (2000) and Kirk McClure Morton (2001), seem

ty to develop strategies of catchment management that
will protect and improve the ecological status of Irish wa-

much better examples of risk assessment applicable to theters. The extent of current pressures and the inherent

WEFD. The modelling approach to estimating nutrient
loading (Johnest al., 1994) from the quantification of

complexities in catchment management should prevent
any complacency if the targetgdod status as defined in

land use also appears to be an appropriate tool for risk as-Annex V is to be achieved for the majority of waters by

28



Review of monitoring and research to meet the needs of the EU WFD

2015. A large EPA/Teagasc project investigating theim-
pact of agriculture on phosphorus and nitrogen loads to
waters is currently under way. This is an important
project in quantifying nutrient loss to water and recom-
mending strategies to reduce and mitigate the effect of
diffuse nutrient loss.

Land useisclearly important for theidentification and es-
timation of the magnitude of pressures. Techniques for
the identification of land use are well developed. These
include remote sensing from satellites and low-flying air-
craft and the collation of Census data. In Ireland, Census
data of livestock are available on a District Electoral Di-
vision (DED) basis. This, however, seldom coincides
with catchment boundaries. Statistics from individual
farms are collected for participants in the Rural Environ-
mental Protection Scheme (REPS) but are not generally
available owing to concerns of protection of confidential-
ity for the citizen. Emissions from licensed industry and
sewage treatment plants are available from licensing au-
thorities. Data on chemical fertiliser sales are only avail-
able on a national basis. Collation of al land-use datais
a useful tool for the identification of pressures and is of
potential importance for the quantification of point-
source and diffuse nutrient emissions. However, mathe-
matical models may not provide accurate estimations of
nutrient supply when applied across a range of catch-
ments (Irvine et al., 2000), although when validated with-
in a particular catchment appear reliable (Johnes et al.,
1994). For some rivers, the DELG river basin projects
have collated extensive data sets of nutrients at high tem-
poral resolution. These are potentially very important for
the development of nutrient export models for Irish
catchments.

It isrecommended that further investigation of catch-
ment nutrient export models are undertaken using
thedata setscollected by therecent DEL G river basin
projects. High quality modelsrequiremoreprecisein-
formation on land use.

While nutrient load may be prevalent, other risks to the
ecological status of surface waters and the chemical and
guantitative status of ground waters occur. In the long-
term, these may be particularly difficult to incorporate
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into a programme of measures as required by Article 11
of the WFD. Theseinclude:

e species introductions;

« the alteration of groundwater levels;

¢ land and river drainage programmes;

e disturbance of wetlands, including protected areas;
and

« over-exploitation of fish stocks

While there have been major hydromorphological chang-
es to inland waters in the comparatively recent past (the
WFD must refer to a period of anthropogenic impacts
within the last 100 years or so; Neolithic forest clearance
is presumably not included) these are less prevalent now.
Pressures from land use can pose risks to terrestrial sys-
tems and species that have an inherent reliance on water.
This includes impacts from industrial, housing and road
developments (e.g. drainage affecting turloughs and road
construction affecting wetlands). Coastal areas have risks
from port and marina developments and dredging.

One very important risk to aquatic ecological status unre-
lated to land and coastal management is the introduction
of species. Inland waters of Ireland have a very restricted
natural fauna compared with the rest of Europe. Possible
impacts from aliens include: the spread of rodti{us
rutilus) since the 1960s, which may significantly affect
trophic interactions (and hence ecological status) in
lakes, canals and, to a lesser extent, rivers; the impact on
ecosystem integrity of the amphip&hmmarus pulex;

and the recent and dramatic colonisation of the Shannon
and Erne systems by the zebra musBetigsena poly-
morpha). The latter example highlights that these threats
still occur. The impact on ecological status by these or-
ganisms is not quantified apdovides a difficulty for the
classification of waters.

Thereisarequirement to addressthe consequences of
species introductions for the interpretation of the
WFD and, in particular, the relevance this has to
measur es of undisturbed conditions.
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45 Economic analysis and impact It is implicit that all water uses should be subject to eco-
assessment nomic/impact analysis, including abstraction for either
domestic or commercial water supply, waste disposal and
451 Economic assessment presumably any practice or development that affects wa-
ter quality including water-based recreational and com-
Economic analyses of water uses, in conjunction with re- mercial activities. The fact that Member States ‘shall take
views of the impact of human activities on water quality account of the principle of recovery of the costs of water
(Article 5), are central to the policies underlying the Di- services’ (Article 9(1)) provides a hint of possible dero-
rective. These analyses and reviews are of particular sig- gation on this point in specific cases. It does not, howev-
nificance in ensuring that Programmes of Measures er, obviate the need for economic analysis. Article 9 also
developed in accordance with Article 11 will achieve the contains specific requirements regarding the recovery of
Environmental Objectives set down in Article 4. In this costs, with reference to the polluter pays principle. This
context, the provisions of Article 4(5) that in certain cas- analysis is required by 2004, with implementation into

es, and where justified on both environmental and socio— policy and practice by 2010. Currently, costs for IPC li-
economic grounds, the negative impacts of human activ- cences charged by the EPA are used to support adminis-
ities may be tolerated, are especially relevant. tration, enforcement and monitoring. These charges
relate to the operation involved in licensing and do not
These analyses and reviews are clearly important when provide any funds for the general improvement of water
estimating costs associated witlater services, for ex- services.
ample where costs are to be recovered in accordance with
Article 9. Estimations of environmental and resource cost
(also referred to in Article 9) are, however, far more com-
plicated than those associated with well-defined activities quality, economic analysis may involve comparisons be-
such as water abstraction, supply and discharge of wastetween the environmental costs of these impacts and the
water. They require estimates of costs that are relatively socio-economic costs associated with removing or miti-
easy to quantify (e.g. health, economic) and those that aregating the causes of the impacts. The valuation of aquatic
not (e.g. aesthetics, biodiversity), thereby enabling the systems in terms of ecosystem services, biodiversity and

proper internalisation of costs as a means to determine theMmaintenance of renewable resources is a relatively new,
most cost-effective use of resources. A pricing policy that and somewhat controversial, science. In the case of waste

fails to cover costs promotes the overuse of water re- treatment/disposal and other practices essential to socie-

sources and environmental damage (Kahlenborn, 1999). ty, the analysis will also involve comparing the environ-
mental, resource and socio—economic costs of current

practices with those of alternatives. At present, the rather
complex procedures for such analyses are not standard-
ised and in Ireland there is limited experience of their use.

For purposes of assessing the need and options for meas-
ures to prevent or mitigate unacceptable impacts on water

The guidance on economic analysis given in Annex llI
focuses on the products of the analysis but nothing is said
about the procedures to be applied. The guidance is con-
fined to economic analyses for purposes of Articles 9 and

11. With respect to Article 11, the guidance focuses ex- ments of Article 9 will need to be developed. As the

clusively on the arllalysis of th-e c-ost-effectiveness of analyses and reviews must be completed by the end of
measures to deal with the negative impacts of human ac- 2004, the task is formidable.

tivities. It does not suggest that such analysis should also

be used to determine the need for measures implied underWhile in principle the operation and economic manage-
Article 4(5), although it seems logical that this should be ment of the more well-defined water supply and waste
the caseThisisan important point that warrantsear- disposal services should be straightforward, responsibili-
ly clarification. Analyses need to have well-defined ties for water distribution are fragmented. Thirty-four
boundaries clearly indicating the scope of issues to be ad- county and city authorities have overall statutory respon-
dressed. sibility, while 54 urban districts manage water supply,

This suggests that techniques suited to the require-
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sewage collection and treatment facilities. There are also
many small, highly varied, rural Group Schemesthat pro-

vide water services. Since 1998, County Councils have

been required to devel op strategic rural water plansto co-
ordinate and improve inter-connections between public

and group schemes. Implementation of policy and distri-
bution of funds for water services is the remit of the
DELG. Substantial EU co-funding that has helped to de-
velop the water infrastructure (EIR 220 million was spent
in 1999) will be curtailed in the future, although under the
National Development Programme it is anticipated that
about £IR 2.9 billion will be spent over the next 6 years
(DELG, Annual Report 2000). This reflects the continu-
ing need for an effective water services infrastructure.
While these investments will aid progress towards cost
effectiveness, recent reports (OECD, 2000) recommend
increased public—private partnerships (PPP) and a more

co-ordinated approach to water management. There has

been progress in the application of the PPP approach in
recent years for urban waste-water treatment systems in
Dublin (Ringsend), Clonmel and Limerick.

452 Impact assessment

In the context of the present report, perhaps the most rel-
evant aspect of the economic/impact analysis is the role
to be played byurveillance monitoring in ‘supplement-

ing and validating the impact assessment procedure de-
tailed in Annex II’. Clearly, the information base on the
impacts of human activities on water quality in Ireland is
incomplete.

If surveillance monitoring isto make a genuine contri-
bution to filling gaps in knowledge concer ning the lo-
cation, nature and extent of impacts in time for the
analysesto be completein just over 3 yearstime, sur-
veillance monitoring activities need to be expanded as
a matter of urgency.

Possibly the most crucial determination to be made when

reviewing information on the status of surface water bod- |
ies, and the human pressures to which they are subjected,

is not so much the existence of, or susceptibility to, an im-
pact, but the significance of the impact to the water body
as a whole. It will, for example, be important to develop
rational and pragmatic criteria for identifying circum-

stances where the scale and duration of impact, and con-
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sequently the ecological risks, are trivial. Similar criteria
are needed in identifying cases of pollution, so that the
concepts oharm andimpairment contained in the defini-
tion of pollution (Article 2) are applied in a common and
realistic fashion. Much will depend on how the tesngs
nificant anthropogenic pressures, significant [point
source/diffuse] pollution and significant anthropogenic
impacts (Annex Il, 1.4) are interpreted in practice; these
terms have both environmental and socio—economic di-
mensions. Therefore:

It should beestablished asquickly aspossiblewhether
these interpretations are to be made at national or
Community level.

In cases where impacts are deemed significant, or in areas
deemed susceptible to pollution or otherwise unlikely to
meet the requisite environmental objectivagserational
monitoring must be carried out to assess whether or not
the measures introduced to prevent or mitigate the im-
pacts are successful. The ability to carry out such moni-
toring will depend on the number of situations to be
monitored (i.e. logistical factors), the availability of suit-
able methodologies both for sampling and data interpre-
tation and, inevitably, the scientific resources allocated.
A relevant consideration in this regard is that the magni-
tude, geographical extent and duration of impact must be
such that the condition can be detected and accurately
guantified using routine methods.

4.6 Conclusions

A number of initial technical tasks are identified as par-
ticularly important in preparation for the WFD. These
are:

options for determining statistically robust reference
conditions require further research. This is a large,
but fundamental, task for implementation of the
WEFD;

collation, in a co-ordinated manner, of historical data
of potential use for the identification of reference
states and monitoring;

collation of data and supplementary data collections
to determine residence times of lakes for which sur-
veillance or operational monitoring will occur;
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research into risk, impact and economic analysis
applicable to the WFD;

the formulation of policy on how alien introductions
affect interpretations of quality;

a concerted effort to implement surveillance moni-
toring in order to fill gaps in knowledge that will
hinder assessment of ecological status. This is very
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much linked with the requirement to research refer-
ence conditions; and

clarification at an EU level of the definitions of
words or phrases such harm, impairment, signifi-
cant anthropogenic pressures, significant [point
source/diffuse] pollution and significant anthropo-
genic impacts.



5.  Monitoring

5.1 General introduction

This chapter considers the need to monitor surface and
ground waters. The chapter begins with some general
considerations and then dealsin more detail with many of
the salient features relevant to the monitoring of surface
freshwaters, estuarine (transitional) and coastal waters,
and ground waters. There are many issues in common
among the different media; the relative significance of
which can vary. Monitoring presents particular challeng-
es to Competent Authorities and the need for well-de-
signed programmes is frequently made. Even elegant
monitoring regimeswill be of little overall usefor theim-
plementation of the Water Framework Directive (WFD)
if not matched with effective strategies for data manage-
ment and dissemination. Section 5.7 addresses this point.
This chapter focuses on monitoring in the Republic of
Ireland and the preparation for implementation of the
WHFD. It does not consider issues relating to monitoring
of modified water s as separate from other monitoring. An
overal view is not yet available on what does and does
not constitute a modified water in terms of the WFD, al-
though this forms the topic of a special working group of
the EU initiative to develop a Common Strategy for the
I mplementation of the Water Framework Directive. A de-
fined distinction would, in any case, be unlikely to alter
the overall considerations necessary for development of
an effective monitoring strategy.

Under Article 8, the WFD requires monitoring pro-
grammesin order to establish a coherent and comprehen-
sive overview of water status within each River Basin
District (RBD). The presentation of monitoring resultsis
to be included as part of the River Basin Management
Plans (RBMPs) (Article 13 and Annex VII). The WFD
requiresimplicitly amore co-ordinated approach to water
monitoring than heretofore. Each type-specific water
body must be subject to surveillance monitoring, and
where necessary operational and investigative monitor-
ing, involving sets of measurements designed to assess
ecological quality and risks to human health. This calls
for abalanced and consistent approach to sampling water
bodies in a particular category, particularly with respect
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to temporal and spatial coverage, as well as common re-
porting procedures and timeframes. Good planning and
co-ordination can achieve considerable economiesin the
use of equipment, personnel and data management facil-
ities.

Annex || makes specific reference to the establishment of
values for quality elements. This suggests strongly that a
guantification of elementsisrequired in order to set, not
just baseline conditions, but al so the determination of rel-
ative departure from the baseline as required in Annex V,
1.4.1 (ii). Monitoring, in genera, would, therefore, ap-
pear to require a quantitative approach for each element.
The development of guidance on monitoring forms part

of the EU Common Strategy discussions. A “state of the
art” report from this group was planned for January
2002}

5.2 Natural variation

A novel feature of the WFD is that the assessment of bi-
ological conditions is based on the presumption that nat-
ural, undisturbed conditions can be described and
guantified. This, combined with the requirement to meas-
ure departures from natural conditions on a scale of 1-10
(Annex V, 1.4) presents a major challenge.

In the absence of human intervention, even when climate
is relatively stable, most biological entities and processes
are subject to wide variation. Complex natural cycles
within species, interactions between populations, food
chain relationships, competition, disease and other fac-
tors give rise to a significant degree of variation on scales
of years, decades and longer. Climatic influences, espe-
cially during periods of climate change, accentuate this
variation with the result that biological conditions are in-
herently difficult to predict. As for the past, it is hard to
imagine any time when a particular ecosystem, or com-
ponent thereof, was stable; change is a natural and essen-
tial feature of biological systems. The dynamic nature of
ecosystems is a tenet of ecology. The adagéakestare

1. Minutes of the first meeting of the Work Group monitoring, held
26 June 2001.
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young and rivers are old illustrates the temporary nature

of lakes, and the meandering back and forth of ariver in
itsfloodplain isafeature learnt early by students of geog-

raphy. Marine systems change on adaily basis. Many bi-
ologists subscribe to the view that, at best, biological
conditions can be described in terms of arange of quali-

ties or values. Where the ‘normal’ range spans, for exam-
ple, several orders of magnitude, even a change of several
hundred percent may be undetectable.

Such difficulties are likely to arise with all biological el-

ements to be monitored, irrespective of the parameters
chosen to represent those elements (see Bcx 5.1). It re-
mains to be seen whether or not the inter-calibration ex-
ercise envisaged in Annex V, 1.4.1(iv), as a means of

harmonising class boundaries for the various quality ele-

ments, will assist in determining the norra@tus of wa-
ters.

Box 5.1
Exclusions owing to high natural variability

The Directive anticipates problems in setting type-spe-
cific reference conditions owing to high natural variability
(Annex I1, 1.3 (vi)). Itis clearly important that measure-
ments of change in ecological quality elements are rele-
vant and reliable. Where judgements on water quality
may trigger costly remedial measures, there must be full
confidence in the numerical indices that provide the basis
for such decisions.

In the absence of a sound scientific foundation for setting
type-specific reference conditions for a quality element in
transitional or coastal waters, that quality element should,
in accordance with Annex I, 1.3 (vi), be excluded from
the assessment of quality status for the surface water type
concerned, pending research to resolve the uncertainty.

5.3  Monitoring programmes

5.3.1 Threetiersof monitoring

The WFD requires that monitoring provides a coherent
and comprehensive overview of ecological and chemical
status within each river basin and shall permit classifica-
tion of water bodies into five classes consistent with the
five definitions ofhigh, good, moderate, poor andbad.

The goals of monitoring are quite well defined, while de-
cisions by Member States will be required in order to de-
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termine spatial and temporal scales of sampling, select
parameters for biological elements and establish accepta-
ble methodologies for collection and analysis of data.
Three tiers of monitoring are required.

(i) Surveillance monitoring is to be undertaken to pro-
vide information for:

supplementing and validating the assessment of
impacts;

the efficient and effective design of future monitor-
ing programmes;

the assessment of long-term changes in natural con-
ditions; and

the assessment of long-term changes resulting from
widespread anthropogenic activity.

This level of monitoring is intended to provide awer-

view of ecological states within each RBD. It should in-
clude a sufficient number of sites to provide an
assessment of the overall surface water status within the
catchments of the RBD. Quality elements to be included
are parameters indicative of all biological, hydromorpho-
logical and general physico—chemical elements identified
in the Directive.

(i) Operational monitoring will be undertaken in order

to establish the status of bodies identified as being at risk
of failing to meet their environmental objectives and to
assess any changes in the status of such bodies resulting
from the programme of measures. Monitoring is required
to be at such an intensity in order to be able to assess the
magnitude and impact of the environmental pressures.
Elements required for inclusion in operational monitor-
ing are (a) parameters indicative of the hydromorpholog-
ical and biological quality element, or elements, most
sensitive to the pressures of which water bodies are sub-
ject and (b) priority substances and other pollutants dis-
charged in significant quantities.

(iii) Investigative monitoring is to be carried out where

(a) the reason for any exceedances of standards is un-
known, (b) where surveillance monitoring indicates that
environmental objectives are not likely to be achieved,
and where operational monitoring has not already been
established, in order to ascertain the causes of a water



Review of monitoring and research to meet the needs of the EU WFD

body failing to achieve the environmental objectives and
(c) to determine the magnitude and the impact of acciden-
tal pollution.

While the overall objectives of monitoring are clear, the
details of how to respond to these demands are not. Most
attentionin Ireland has, so far, been given to surveillance
monitoring: the criteria for site selection, frequency of
monitoring, the choice of elements. While these impor-
tant issues, discussed further below, require careful reso-
lution and relate strongly to decisions on typology,
surveillance monitoring may turn out to be a more
straightforward issue, and with less demands on resourc-
es, than operational monitoring. The need for operational
monitoring to be carried out on all bodies of watersiden-
tified asbeing at risk of failing to meet their environmen-
tal objectives could have huge implicationsfor Ireland. It
could be argued that most of lowland Ireland is at risk
from nutrient enrichment (see Chapter 4.4 and Irvine et
al., 2001a). On the other hand, it is possible that many of
the requirements of surveillance and operational monitor-
ing could be met within a single well-designed and man-
aged, programme. The WFD does not preclude this. For
operational monitoring, each quality element will require
the use of control (reference) sites which would logically
be the same as those established for purposes of surveil-
lance monitoring. Where programme managers adopt
this approach, the proximity of sampling sites will be an
important factor in site selection. If individual surveys
can be designed to meet al WFD monitoring require-
ments in the areas concerned, there will be considerable
savings in scientific and technical resources.

It is recommended that surveillance and operational
monitoring programmes are designed and managed
in parallel, with a view to minimising the number of
sampling sitesand surveys necessary to meet the data
requirements of the Directive.

5.3.2 Sdlection of sampling sites and quality ele-
ments

The guidance on sample site selection given in Annex V
of the WFD reveals little about the appropriate distribu-
tion or density of sitesto be sampled. It isimplicit, how-
ever, that not all water bodies need to be covered by
surveillance monitoring and that the status and trends
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within an RBD may be established by monitoring a se-
lected group of water bodies representative of those areas
as awhole? It is not clear, but it is likely, that this in-
cludes examples of each typology (see Section 4.2).

The elements to be monitored are prescribed in Annex V.
Whereas many of these are aready included in existing
national monitoring programmes, there areimportant ex-
ceptions. For example, existing programmesin lakes and
transitional waters do not measure changes in benthic in-
vertebrate communities or the extent of shoreline mac-
roalgae or angiosperms. Monitoring protocols for these
elements will need to be developed, preferably adopting
common procedures for the entire EU area. While there
isno doubt that Ireland has the necessary expertise to de-
sign and implement a comprehensive monitoring pro-
gramme, the requirements of the WFD are not
sufficiently precise to assessthe applicability of many ex-
isting monitoring procedures. The need to measure all el-
ements, for all purposes in al typologies of waters is
uncertain. Furthermore, it isuncertain if the present prac-
tice of excluding measurements of certain pollutants on
the grounds of technical difficultieswill be acceptable.

While the elements required to be monitored arelisted in
Annex V, the detail s of what isto be measured are not, as
Member States are required to “monitor parameters
which are indicative of the quality element”. For some el-
ements local circumstances may render the precision of
data collected to be ecologically meaningless (see also
Section 5.2).

Careful interpretation of Annex V isrecommended in
order to optimise monitoring so asto achieve statisti-
cally valid results (Annex V, 1.3.4).

The example given in Box 5.2 illustrates the point.
5.3.3 Frequency of monitoring

The WFD does provide guidance on monitoring frequen-
cy (see Box 5.3) but leaves the final decision to Member
States. Frequency of monitoring should be a function of
the anticipated rate of change as well as the extent of nat-
ural variability. Sampling frequencies must be sufficient

2. Paragraph 1.4.2 of Annex 5 nevertheless reguires that each body
of water be classified in terms of ecological status.
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Box 5.2

An illustration of some difficultiesin sampling of qual-
ity elements: the phytoplankton

The determination of good status for the phytoplankton
element is defined as a “slight increase in the frequ

and intensity of the type specific planktonic bloon 5"

Seasonal variation of phytoplankton can be marked.
may be particularly so in Irish lakes, where a high
quency of hydrological mixing may disrupt the class
“text-book” seasonal succession of phytoplankton. V
out a good seasonal template for comparison the jt
ment of Slight’, or otherwise, is impossibl
Consequently, although it appears necessary to inclu
the elements stipulated in Annex V (in this case the
position, abundance and biomass of phytoplankto
may not be necessary to incorporate all the criteri
assessment (in this case an assessment of the freque
blooms) if it is unrealistic to do so. Such difficulties
furthermore, recognised for quality elements as a whc
Annex Il (vi). These are important considerations
both surveillance and operational monitoring. Tt
seems little point in embarking on monitoring goals

have little chance of attainment. It is better to di p

resources into robust monitoring or into research ir
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Box 5.3
Monitoring frequencies

Guidance on the frequency of monitoring for various pur-
poses is given primarily in Annex V. However, there are
certain ambiguities that need to be resolved prior to final-
ising the design of monitoring programmes.

The main guidance on monitoring frequencies is pre-
sented in a table at the end of Section 1.3.4 of Annex V,
yet the first paragraph of the section suggests that, for sur-
veillance monitoring, the frequencies given in the table
are maximum frequencies applicable only to the monitor-
ing of physico—chemical quality elements (e.g. chen
pollutants)viz. the paragraph states that other elerr
must be monitoreat least once during the surveillance
monitoring period.

cal
nts

The termsurveillance monitoring period is, however, nc
clearly defined. It could be taken to meapesiod of 1
year during the period covered by a River Basin Manage-
ment Plan (or, if the previous survey revealed good st
and impacts have not changemce every three River
Basin Management Plans) as described in Paragraph 1. |1
of Annex V. Atrticle 13 of the WFD suggests that the at-

us

tives designed to establish underlying relationships w
spatial and temporal patterns are known to be importi pt.

to satisfy the objectives of monitoring but not place un-
necessary demands on scarce and costly technical re-
sources. Any departures from the stipulated minimum
frequencies must be explained and justified in the rele-
vant management plans. Minimum fregquencies of moni-
toring given in Annex V, 1.3.4 are, therefore, not
mandatory. Monitoring programmes are permitted to
take technical knowledge and expert judgement into ac-
count. The overall goal of the WFD is clear (Article 1)
and monitoring programmes designed within that spirit
are likely to be the successful ones.

Queries relating to site selection, inclusion of elements
and frequency of monitoring form part of the remit of the
various technical working groups, established at regional
(i.e. Ireland-wide) and community levels. It is expected
that the application of suitable techniques will evolve in
response to the increased understanding that the WFD
will herald.
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ter period is 6 years. For purposes of monitokomg-
term changes (one of the purposes of surveillance mt

Ni-

toring), especially changes in biological elements, it jer-
vals of 6 years would generally be much too long.
For purposes of operational monitoring, the frequenci 5 in

the table presented in Section 1.3.4 are intended as &
ance on the maximum intervals between measureme
the various quality elements. Precise intervals are
determined by Member States. The maximum sugg
interval (i.e. 3 years) for biological elements other f
phytoplankton is quite long and its suitability for ope
tional monitoring might depend on whether or not
effectiveness of management measures in reducing
to, or impacts on, these elements could be assessed
or two surveys (within 3—6 years). High natural varie
ity would dictate otherwise. On the other hand, the ii
vals for chemical monitoring (i.e. 1-3 months) are ¢
short.
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5.34 Monitoring beyond the land—water ecotone

The integrated nature of the WFD dispenses with clearly
defined boundaries between water and land. Thereisin-
tense debate and activity related to the monitoring of
catchment activities and a general appreciation that po-
tential impact on waters from activities throughout all
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parts of the catchment require consideration if the WFD
isto beimplemented effectively. This chapter is, howev-
er, concerned primarily with the monitoring of those ele-
ments discussed in Annex V. It does not deal with the
difficulties of monitoring beyond the water ecotone and
in the catchment at large. Thisis not to imply that moni-
toring in the catchment as a whole is not important. In-
deed for the identification of pressures it is essential.
However, wider monitoring is not specifically addressed
in Annex V. Furthermore, these arguments go to the core
of how we view catchments and land use and is a large
and complicated issue. Techniques for whole catchment
monitoring are not well developed and some recommen-
dations for research applicable to the WFD are given in
Section 4.4. Intime, however, al of theseissueswill need
to be addressed. A current collaborative project of the
EPA and Teagasc is investigating nutrient mobility from
land to water. Thisis an important study that should con-
tribute significantly to the debate. Jennings et al. (unpub-
lished report to the EPA) have reviewed the literature on
the movement of phosphorus and its impact on surface
waters. This chapter, therefore, deals specifically with
monitoring and related i ssues within the generally recog-
nised boundaries of surface and ground waters.

54 Inland surface waters

5.4.1 Introduction

This section of the report summarises the current moni-
toring requirements and capacity for inland surface wa-
ters. Throughout we have been mindful of the
requirements and interpretation of the WFD. This section
addresses:

e ageneral introduction to surface water monitoring;

» existing EC Directives and national legislation that

dictate monitoring; and

e current and required capacity for monitoring for
physico—chemical, biological and hydromorphologi-

cal elements.

In Ireland, The Local Government (Water Pollution) Act

tablishment of monitoring programmes. However, other
bodies also have a statutory duty for the protection of wa-
ters and, necessarily, a duty to monitor. These bodies in-
clude,inter alia, the Environmental Protection Agency,
the Fisheries Boards, Duchake Radiological Protec-
tion Institute of Ireland and the Electricity Supply Board
(ESB). The array of bodies with remits for the monitoring
of surface waters may have provided the local authorities
with a justification to limit attention paid to monitoring
duties other than those that relate directly to water supply
and disposal of waste water. Somewhat paradoxically, lo-
cal authorities also have a statutory duty, but not neces-
sarily the in-house expertise or experience, to monitor
biologically important sites. Duties for the monitoring of
designated sites under the Freshwater Fish Directive (78/
659/EEC; see 5.4.2 below) are a case in point.

The standard of catchment management planning among
local authorities has been variable (EPA, 1999) and, ar-
guably, hindered through limitations in human resources,
technical capabilities and legal ambiguity. Water Quality
Management Plans (WQMPSs) relate to the “prevention
and abatement of pollution” but leave the details of the
plan at the discretion of the local authority. There is, in-
deed, an absence of legal stipulation for the content and
structure of WQMPs (EPA, 1999). WQMPs have been
produced to cover about 50% of the country, with about
a further 20-30% covered by draft Plans. Most adopted
Plans were produced by forerunners to the ERA-O-
rasForbartha or theEnvironmental Research Unit. Plans

are generally biased towards beneficial uses of water ab-
straction and fisheries. The capacity of receiving waters
to assimilate waste from point-source pollution is a major
concern of the Plans. The features included in 11
WQMPs reviewed in this project are contained in Appen-
dix E. A summary by the EPA (1999) of WQMPs con-
cluded that there had been a general failure of the plans to
protect freshwaters in Ireland. Problems included insuffi-
cient scope to protect waters from diffuse pollution, in-
consistent implementation, the lack of periodic reviews
and delays between preparation and adoption. The recent
Lough Derg/Ree report (Kirk McClure Morton, 2001)
identified some very serious failings of insufficient regu-

1977 vested in the local authorities a responsibility for the lation of local authority licensed industries. Furthermore,
conservation of aquatic resources and provided for the the requirement to implement Statutory Instruments that
creation of water quality management plans and the es- have arisen in response to a number of EC Directives,
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particularly the Drinking Water Directive (80/778/EEC)
and Urban Waste Water Directive (91/271/EEC) has
largely dictated the monitoring programmes of local au-
thorities. The monitoring stemming from these Direc-
tives are discussed more fully in Sections 5.4.2 and 5.4.3
below.

Local authorities, by their nature, do not have responsi-
bility for national programmes. The preparation and pub-
lication quality  monitoring
programmes is, however, required under the Environ-
mental Protection Act (1992). A national programme for
rivershas existed since 1972 (Flanagan and Toner, 1972).
This evolved into the current 3-year rolling programme
co-ordinated and operated by the EPA. In this pro-
gramme, water quality is assessed primarily on the basis
of macroinvertebrate communities with supporting
chemical data (Lucey et al., 1999). A national pro-
gramme for lakes, recently proposed (Bowman and Ton-
er, 2001), is at an early stage. With the exception of the
Shannon system (Bowman, 1998, 2000) there has not
been an integrated strategy for their monitoring. Al-
though a national survey covered 53 lakes in the 1970s
(Flanagan and Toner, 1975), sampling since then has oc-
curred generally as a response to perceived problems of
water quality and has focussed on the larger, often “high-
er profile”, waters. The national coverage of lakes has,
however, recently increased (e.g. Irvigeal., 2001a;
Central Fisheries Board (CFB) study). A current EPA

of  environmental

spawning gravels wherein salmon and trout deposit their
eggs (Champ, 2000). Monitoring of aquatic habitats by
the Fisheries Board has been ongoing since the 1970s and
has resulted in a large and valuable archive of data. The
rationale for monitoring by Fisheries Boards has been re-
lated primarily to the preservation of aquatic habitats and
the maintenance of fish populations for angling tourism
(CFB, 1986; Central and Regional Fisheries Boards,
1999). This would be compatible witurveillance and
operational monitoring as described in Annex V of the
WEFD. Investigative monitoring is also compatible with
the Boards’ duty to protect fisheries. The CFB has main-
tained long-term monitoring programmes on a number of
surface waters (e.g. Champ, 1998; O'Grady, 1998), and a
systematic monitoring programme on canals was initiat-
ed in 1990 (Caffrey and Allison, 1998). However, while
the Fisheries Boards have conducted many important
studies and monitoring programmes, funding for these
programmes is increasingly reliant on successful compet-
itive tendering to enable research and strategic monitor-
ing to occur.

Data collection on aquatic systems has, throughout the
country, increased significantly in recent years. These in-
clude the Department of the Environment and Local Gov-
ernment (DELG) initiative on River Basin Projects (Derg
and Ree, Lough Leane and Three Rivers) and funding by
the EPA Operational Programme for Environmental
Services 1994-1999, and a follow up Environmental

programme is assessing ecological conditions in lakes RTDI programme 2000-2006. Various EC-funded re-

>50 ha ¢a. 300 water bodies) and, since 2000, many lo-
cal authorities are monitoring lake water quality in re-

search projects have been implemented through the Uni-
versities. The River Basin Projects have provided

sponse to the recommendations of Bowman and Toner important enhancement of monitoring capability and in-

(2001) and as part of the National Implementation Pro-
gramme stemming from S.I. No. 258 of 1998, the Local
Government (Water Pollution) Act, 1997 (Water Quality

frastructure. Under the National Development Plan, this
is set to continue. Interest@ological monitoring is ev-
ident among many, but not all, local authorities. The in-

Standards for Phosphorus) Regulations, 1998 (Clenaghantensity of ecological monitoring by local authorities in

etal., 2001).

response to the 1998 Phosphorus Regulations is, howev-
er, quite variable (Clenaghahal., 2001).

Ecological assessment of surface waters has also been
carried out by the Fisheries Boards. Under the Fisheries The monitoring of surface waters over the last 30 years

Act 1980 (amended 1999), fisheries protection is a man-
datory duty of the Boards. Fisheries within the meaning
of the Act includesinter alia, the physical habitat, the

guantity and quality of the water, the plant and animal life
on which the fish depend for shelter and food, and the

2R

has demonstrated a steady decline in the number of high
quality waters in Ireland. However, monitoring is only a

barometer of change; protection of waters depends on ef-
fective policy and awareness. On the other hand, moni-
toring has been quite successful in establishing the nature
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of pressures on waters and the measures needed to reduce
them. This provides a platform from which to address the
requirements of the WFD for integrated and strategic
monitoring programmes within each RBD. This will re-
quire further technical developments, the provision of in-
frastructure and the co-ordination of activities. The
infrastructure and experience gained through the DEL G-
funded River Basin Projects, which have involved both
extensive and intensive data collectionswill facilitate this
significantly. Some well-established monitoring, such as
that on rivers, can probably be adapted relatively easily in
order to meet the demands of the WFD. Others, such asa
strategic monitoring programme for lakes (Bowman and
Toner, 2001) may require further debate in order to har-
monise plans with the regquirements of the WFD (Irvine
et al., 2001b).

The triennial EPA Water Quality Reports are based on
data collations from many different laboratories run by
the local authorities, Fisheries Boards and the EPA. In
general, the various monitoring programmes appear not
to be co-ordinated for optimum return of effort. Whilere-
lationships among the state and semi-state bodies may be
good (although this is not always the case), the goals of
the respective monitoring programmes may differ.

In 1999, the Fisheries Boards in Ireland analysed about

7000 samples from rivers and lakes for nitrates and phos-
phates (CFB and Regional Boards, 1999). Thereisalso a
programme for monitoring bacteria and “on-site” physi-
co—chemical variables on the Royal, Grand and Barrow
Canals and the Naas Branch Line and the Shannon—-Erne
Waterway. The Water Quality Report of the EPA (Lucey
et al., 1999) covering 1995-1997 did not specify the
number of samples collected from inland waters analysed
by the EPA as part of the national sampling programme.
It would, however, entail thousands of individual analy-
ses. Thousands of analyses are also performed by the lo-
cal authorities, sometimes through external contractors,
and the Marine Institute.

Thereisageneral need for improved co-ordination of
sampling effort and standardisation of techniques
among organisations that have a statutory role that
involves analysis of samplesfrom aquatic ecosystems.

20
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5.4.2 Monitoring in response to the more rele-
vant existing EC Directives

5.4.2.1 TheDrinking and Bathing Water s Dir ectives

The Surface Water Directive (75/440/EEC, amended by
91/692/EEC) and the Council Decision (79/869/EEC) on
analysis and sampling frequencies of surface water in-
tended for drinking waters were enacted in an attempt to
ensure safe sources of drinking water. They are now con-
sidered to make little or no contribution to water quality
and will be repealed under the WFD. Their role has been
largely taken over by the Drinking Water Directive (80/
778/EEC), which requires strict standards for the quality
of water intended for human consumption. This was
amended by Directive 98/83/EC, which requires a new
approach to sampling and monitoring. It specifies many
of the analytical tests and places a greater demand on the
analytical and monitoring capacity of authorities charged
with the responsibility of water distribution. Regulations
(DELG, 1988) that effected 80/778/EEC into Irish law
will soon be obsolete and the new Drinking Water Direc-
tive (98/83/EC) is transposed into Irish law by S.I. No.
439 of 2000 which comes into effect on 1 January 2004.
The requirement for monitoring under the Drinking Wa-
ter Directive relates to water intended for human con-
sumption. The overall quality of drinking water in Ireland

is high, although there are some significant problems sur-
rounding the numerous private water schemes (EPA,
2000; OECD, 2000). There is a need to improve the qual-
ity as well as the evaluation of the quality of many of
these small schemes. This matter is likely to be substan-
tially resolved under the National Development Plan. Re-
quirements under the WFD for monitoring source water
for human consumption, and the relationship with Direc-
tive 80/778/EEC as amended by 98/83/EC and ecosystem
quality are covered in Article 7.2 and Annex V, 1.3.5 of
the WFD. The intention appears to be that these Direc-
tives should operate alongside each other to provide a co-
herent European policy on domestic water supply until
such time as all directives that can be incorporated within
the WFD are repealed.

The Bathing Water Directive (76/160/EEC) requires
monitoring of a number of physico—chemical and micro-
biological variables related to health and aesthetics. In
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Ireland there are only nine freshwater bathing areas des- tus through a surrogate measure (Q-value) (see Section
ignated under National Regulations (S.I. No. 155 of 1992 5.4.3.2).

and amendments of 1994, 1996 and 1998). All these are

in lakes and, in 1995-1998, complied with mandatory The limited monitoring of toxic substances in Irish inland

limits (Stapletoret al., 2000). waters reflects the perception of their low or negligible
occurrence. This is a position that has not (implicitly)
5.4.2.2 Dangerous substances, Nitrates and Urban been accepted by the Commission. The DELG has pro-
Waste Water Directives posed 13 substances, other than phosphorus, to be consid-

ered in a further statutory instrument under the Water
Pollution Act to address the requirements of Directive 76/
Directive 76/464/EEC on pollution caused by certain 464/EEC. In response to the need to address demands for

dangerous substances discharged into the aquatic envi_momtormg, the EPA_produ.ced_ a discussion document on
ronment has not been fully implemented through Irish Environmental Quality Objectives and Standards (EPA,
legislation. In January 2001, this resulted in the European 1997) an.d recently published a survey of dangerous SUb'_
Commission proceeding with a case against Ireland relat- sttances in surface waters (Stephens, 200.1)' Seven pestl-
ing to the failure to adopt pollution reduction pro- cides, 28 metals and 45 volatile organic compounds
grammes in line with the Directive, especially (VOCs) were monitored. It is worth noting that the anal-
phosphorus controls. The action against Ireland reflects yses of these substances require high precision analytical

in part the dissatisfaction of the Commission to the 1998 tools and sig.nificant C.OSt' Limited information on, partic-.
Phosphorus Regulations (S.I. No. 258 of 1998) and par- ularly, pesticide use hinders the development of appropri-
ate monitoring. The results of the survey concluded that

waters sampled were of generally high quality. Concen-
» trations exceeding proposed Environmental Quality
Standards occurred for copper and zinc at the Avoca Riv-
er, which is known to be seriously polluted from past
mining activities. An exceedance of aluminium and bari-
um was found at a number of sites, but this result was
considered to reflect natural background concentrations.
The overall conclusion that monitoring for these sub-

Danger ous substances and nitrates

ticularly that “the quality objectives in some cases have
the effect of creating unjustified official tolerance for a
decline in water quality between the 1970s and 1990s.
The 1998 Phosphorus Regulations prescribe that an exist-
ing biological or trophic assessment is based on monitor-
ing carried out between 1995 and 1997 or, if no data are
available, to assess quality rating based on monitoring
post-1997. Many Irish waters would have been subject to

significant anthropogenic impact prior to 1995. It appears

mainly for this reason that the Commission has decided stances need only be occasional falls within the thinking

to proceed with taking Ireland to the European Court of of WFD surveillance monitoring (Annex V, 1.3.1). The
state of the Avoca River seems a clear example of where

operational monitoring (Annex V, 1.3.2) would be imple-
mented as the Avoca River fails to meet the environmen-
tal objectives, but the cause of the problem is known.

Justice for failure to implement Directive 76/464/EEC.
Proceedings are also in process in respect of the Nitrates
Directive (91/676/EEC) and the failure, until recently, to
identify and designate Nitrate Vulnerable Zones (NVZs)

in respect of pollution risk to surface and ground waters.
Urban Waste Water Treatment Directive

The difficulties of sustainable management of nitrogen

and phosphorus are a core issue to be addressed in Ire-The Urban Waste Water Treatment (UWWT) Directive
land’s response to the WFD and the programme of meas- (91/271/EEC) was transposed into Irish law by S.I. No.
ures required by Article 11. In Ireland, where the main 419 of 1994. These Regulations were evoked by S.I. No.
impacts on freshwater are from diffuse sources of nutri- 254 of 2001 which provides for monitoring and limits of
ents, monitoring of both nitrate and phosphorus concen- discharge for BOD, COD, total suspended solids and, for
trations is integral to the successful implementation of the sensitive waters, phosphorus and nitrogen. The Regula-
WFD. The current EPA river-monitoring programme tions prescribe secondary treatment (biological treatment
could be considered to be a means to assess nutrient stawith secondary settlement or other process) for all waste

an
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water discharges, although it is the larger point sources

that have, naturally enough, been the focus of upgrading

and investment. Funding for water supply and waste wa-

ter treatment infrastructure increased from £IR 110 mil-
lion to £IR 280 million between 1994 and 1999 (OECD,
2000) and is set to continue under the National Develop-
ment Plan.

Sensitive waters are defined in Directive 91/271/EEC as
“...[surface] waters which are found to be eutrophic or in
the near future may become eutrophic if protective action
is not taken”. Total phosphorus limits of discharge to sen-
sitive water are 2 mg™t (10,000-100,000 population
equivalents (p.e.)) and 1 m‘gll(more than 100,000 p.e.)

or a minimum of 80% reduction in both cases. Nitrogen

limits are set at 15 mg/l (10,000-100,000 p.e.) or 10 mg
I~ (more than 100,000 p.e.) or aminimum of 70% of in-

flow. Within the ten designated areas reported on by
O’Learyet al. (2000) there were 45 discharges of greater
than 500 p.e. Of these, 27 received secondary treatment
and a further 11 received nutrient reduction in addition to
secondary treatment. All were inland rivers or lakes
(O’Learyet al., 2000). Since that report, a further 27 are-
as have been designated, including 15 estuaries. There
may be many waters in Ireland in receipt of waste water
that are not designated sansitive areas under S.I. No.
254 of 2001 because organic load is estimated to be <10
000 p.e. Some of these waters, or part thereof, would be
classed apoor or bad under the assessment criteria of the
WEFD and, subject to an assessment of the significance of
the impacts in terms of risk, scale and duration. These
would warrant inclusion in thprogramme of measures
described in Article 11.

The progress of compliance with the UWWT Directive
provides an indication of how one major sector of envi-
ronmental management is gearing up to WFD implemen-
tation. O’Learyet al. (2000) noted a significant increase
in the number of sampling results returned to the EPA
since the previous report. Returns of BOD results dou-
bled to over 2500 and for total phosphorus from 168 in
1997 to 733 in 1999. Total phosphorus monitoring re-
turns were not limited to discharges to sensitive waters.
This improvement followed the enactment of the 1998
Phosphorus Regulations and coincided with progress of
the various DELG-funded River Basin Projects and an
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awareness campaign on the impacts of phosphorus (e.g.
DELG, 1997). The response to the goal of decreased
phosphorus loads by one industrial sector, often accused
as a major contributor to eutrophication, has been posi-
tive. By voluntary agreement, the Irish Cosmetics and
Detergents Association (ICDA) aims to reduce 95% of
the ICDA market share to zero phosphate by 2002.

O’Leary et al. (2000) concluded that, while sanitary au-
thorities are aware of their monitoring obligations under
the UWWT Regulations, there is still room for improve-
ment in the capacity to collect and analyse samples and to
organise monitoring programmes and to &swiron-
mental Management Systems. An analysis of treatment
plants with a population equivalent of greater than 10,000
indicated that half the samples for BOD were grab sam-
ples. The Regulations are quite specific that flow propor-
tionate sampling or 24-hour samples should be collected
for compliance. Of particular relevance to the catchment
management approach advocated within the WFD is the
lack of a willingness by authorities to improve (and in
many cases commence) monitoring of sewage sludge and
soils to which the sludges are applied. Apart from three
sanitary authorities, sampling programmes for soil test-
ing were either non-existent or in need of improvement.

Two further points in the recommendations of O’Legtry

al. (2000) are worth noting in relation to the precision and
scope of monitoring UWWT plants. First, sampling
should be carried out by competent personnel and all
analyses, where possible, should be carried out by ap-
proved or accredited laboratories. Second, all plants with
a population equivalent greater than 10,000 should im-
plement monitoring programmes for total nitrogen and
total phosphorus in the influent and effluent regardless of
whether or not they discharge to sensitive areas.

It is apparent from the UWWT Regulations that sensitive
area designation, and hence monitoring for nutrients, is
only required for surface waters that are already eutroph-
ic. Risk (see Chapter 4.4) of eutrophication of low or
moderately impacted waters appears not to be considered
in practice although it is implicit in the UWWT Directive
and lIrish Statutory Instruments’ definition of nutrient
sensitive waters. Furthermore, the meaning of the term
eutrophication is not defined in the UWWT Regulations
but is likely to be considered synonymous with the terms
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“moderately polluted” and “eutrophic” given in the 1998 The more recent, and stringent, Directive 92/43/EEC
Phosphorus Regulations. The relationship between the specifies the protection of habitat types that require pro-
Urban Wastewater (S.l. No. 254 of 2001) and the Phos- tection through the designation $fecial Areas of Con-
phorus (S.I. No. 257 of 1998) Regulations with that of the servation (SAC). This duty lies withDuchasand there
WEFD is exceedingly important for the implementation of could, eventually, be an extensive list of designated sites.

the Directive. Neither of the two regulations takes into Current proposed SAC designations of salmon-bearing
account a state-change scheme philosophy whereby indi- waters are extremely limited and are considered by the
vidual waters are assessed relative to conditions that rep- CFB to be insufficient to conserve fishery habitats.

resent, for a particular typology, minor anthropogenic
alterations as described fuigh statusin Annex V of the The assorted Fisheries Acts (1959-1980) were amended

WED. in 1999. The EPA lake-monitoring programme (1999)
considers Directive 78/659/EEC 79/9243 important be-
Article 10 of the WFD stipulates cross-compliance with  cause it has been applied widely within catchment plan-
Directive 91/271/EEC (until such time as it is repealed) ning. It is significant that the duty to implement S.I. No.
and requires a combined approach to pollution control. 293 of 1988 lies not with the Fisheries Boards, who have
Through the programme of measures outlined in Article the duty to protect fisheries, but with the local authorities.
11 there is synergy required between the monitoring to However, there appears to be little co-ordination between
implement the Directives listed in Article 10 and the the local authorities and the Fisheries Boards in relation
measures required to assess and control diffuse sources ofto the monitoring of sites.
pollutants. This, together with the incorporation of the re-
pealed dangerous substances Directive (76/464/EEC), With the advent of the WFD, Directive 78/659/EEC will
provides the framework for an integrated monitoring pro- be repealed in 2013 and the goals of Directive 92/43/EEC
gramme within the RBMPs. The techniques for monitor- incorporated into the Register of Protected Areas (Article
ing listed priority substances vary in their development 6 and Annex V). Monitoring of surface waters important
and cost. They will also vary in their applicability to Irish ~ for fish is currently undertaken by a combination of au-
surface waters. The physico—chemical elements required thorities but not necessarily with a common strategy (e.g.
to be monitored are not specified (Annex V) other than local authorities, EPA, Fisheries Boards and ESB may all
they need to assess thermal conditions, oxygenation con-be responding to different demands). The onus for moni-
ditions, salinity, acidification status and nutrient condi- toring protected areas currently lies witfichasand a
tions. While the methods for analysis of specific elements Number of management plans for surface water SAC are
are, or will be, available from published Standards, An- inpreparation. Thereis clearly aneed for areappraisal of
nex V provides for some flexibility in actual choice. This  theroles of the different bodies to maximise use of limit-
allows sensible decisions, based on clear objectives and €d resources.
water typology, to be made in the determination of what

Recognising therole of Duchasunder Directive 92/43/
elements are to be measured.

EEC, thereis an urgent need to develop and harmo-
5.4.2.3 Freshwater Fish and Habitats Directive nise with other relevant bodies in the assessment and

monitoring of fish and their habitats.
The EC Directive 78/659/EEC on the quality of freshwa-

ters needing protection or improvement in order to sup- The FisheriesBoards have invested considerable effort in
port fish life (implemented into Irish law by S.I. No. 293  the protection, development and management of fisher-
of 1988), places an onus on Member States to protect fishies. The WFD may, nevertheless, instigate a major
and their habitats. S.I. No. 293 of 1988 designated 22 riv- change in the operations of the Boards with a greater em-
ers or stretches of rivers and, additionally, a number of phasis on systematic monitoring, particularly of fish
tributaries of the River Moy. A number of these rivers fall  stocks. The consequences for their role in wider catch-
within the catchment management planning arising from ment management is uncertain, because the implementa-
the 1977 Water Pollution Act (sze Section 5.1, above). tion of the WFD islikely to result in the reappraisal of a

Vivg
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range of monitoring activities. Implementation of the
WEFD is, however, unlikely to dispense with the need for

centrations. This has been done primarily through dedi-
cated programmes in response to apparent problems

the Fisheries Boards to monitor physico—chemical varia- rather than systematic surveys. The main difficulty with

bles and activities within catchments. While the require-
ment to monitor fish specified within Annex V of the
WEFD is clearly within the remit of the Central and Re-

a reliance on chemical indicators of ecological quality is
that they are prone to large temporal variations. Nutrient
concentrations can vary dramatically with changes in

gional Fisheries Boards, their statutory function extends rainfall while pollutants from point sources are often spo-

beyond the assessment of fish stopks se. It would

radic in their discharge and oxygen flux over a diel cycle.

seem desirable that the WFD would increase the role for In addition, chemistry alone may not provide adequate

the Fisheries Boards, particularly in light of the more ex-

information on the biotic effects of pollution integrated

pansive approach to catchment management required by over time. The WFD does not discount chemical assess-
the WFD. While the CFB has considerable experience in ment of surface waters, but rather includes &uaport

fish stock assessment, the extensive assessment requiredhe biological elements icological assessment. The im-
under the WFD wilhecessitate the development of new plication is that both physico—chemical and biotic moni-
methodologies. In anticipation of this, the Central Fisher- toring are required to assess the effectiveness of the
ies Board has initiated research proposals for co-support programmes of measures (Article 11). The scope of mon-
from the EPA and the Department of Agricultural and itoring must also be sufficient to assess compliance with
Resource Development Northern Ireland. related directives and other measures outlined in

Annex VI.
5.4.3 Technical capabilitiesfor the monitoring of

surface freshwaters As described in Section 5.4.2, the monitoring of physico—

chemical and biotic elements in surface waters is already
required under a number of existing directives; some of
which are already superseded by later directives or which
are scheduled to be repealed under Article 22 of the

5.4.3.1 Physico—chemical elements

A concise summary of existing activities, methodologies,
research needs and outstanding issues relevant to physi-

co—chemical quality elements in inland waters is given in
Table 5.1.

In current monitoring of Irish rivers, the emphasis is on
the derivation of a biotic parameter (the Q-value) with

WED. In developing River Basin monitoring strategies,
Member States will need to provide not only conceptual,
but also practical, links with the implementation of other
directives. However, with the exceptionRrfiority Sub-
stances, the techniques for assessing the relevant physi-

subsidiary information on chemical variables. The gener- co—chemical parameters listed in Annex V as important

ally strong relationship between benthic biotic communi-

in supporting biological elements are well established in

ties and phosphorus concentrations permits the EPA- Ireland (see Table £.1). What is not decided at present is
derived Q-value to act as a surrogate of nutrient status in which physico—chemical elements should be measured
flowing surface waters. In rivers where acidity is consid- for the specified objectives. It is also important to empha-
ered to be the main problem, greater reliance has beensise the lack of harmony among some existing tech-
placed on chemical rather than biological assessment niques. The Directive, and common sense, dictate that
(e.g. Bowman, 1991; Allott al., 1997). This is because  standard and reliable methodologies should always be
the ecological mechanism that underlies the well-estab- used.

lished relationship between invertebrate communities

and water quality, and on which river biotic scores are A consensus on the use of techniques, taking into ac-
based (see Section 5.4 3.2), reflects mainly oxygen avail- count accepted international practice, should be man-
ability and not toxicity. In lakes, where the existing mon- datory across all sectors within and among River
itoring network has historically been less intensive, the Basin Districts. The current ambiguity in the meas-
focus has been on the assessment of water quality throughurement of phosphorus illustrates the point (see

measurement of, mainly, nutrient and chlorophydbn- Box 5.4).
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Table 5.1. Monitoring physico-chemical quality elements in inland surface waters (rivers/lakes): summary table.

Element to be monitored

M ethods available Current activities Resear ch needs/Outstanding issues

Reference values M ethodologies

General conditions

Specific priority substances

Ireland haswell-devel oped capabilities Extensive monitoring by EPA, CFBReference values for nutrients mayNeed to research and agree best
for monitoring physico—chemical University research groups and  be problematic in view of high natupractice for spatial and seasonal
variables in lakes and rivers. Harmom¥ELG River Basin Projects. Fewerral (inter-annual) variability. Currensampling. This is particularly impor-

sation of methods required. variables, but including bacteria, reference conditions under Phosphant for monitoring for phosphorus.
assessed by local authorities, mainiys Regulation (S.I. No. 258 of
Contact: J. Neil (EPA) in relation to legal requirements. 1998) need re-evaluation.

See Table 5.5 for current capabilitary little activity in inland waters. See EPA (1997) discussion docuMethods may have to be developed
in relation to EU priority substances. ment on Environmental Quality  for listed substances in inland fresh-
Objectives and Standards. waters.
Contact: Marine Institute, Abbots-
town.
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If the reporting of chemica data is to be harmonised
across Europe, potential discrepancies in methodology

and reporting need to be resolved at an early stage. It is
expected that such issues will be addressed within thein-
ternational working groups set up to develop technical
guidance. Difficulties accruing to variation in monitoring
protocols among Member States may be obviated in part

by the requirement (Annex V, 1.4.1 ii) that biological
monitoring results are to be expressed as ecological qual-

ity ratios. The precise meaning of this section with regard

to chemical monitoring is not clear. It would, however,
seem reasonable, that the values obtained for physico—
chemical monitoring results should be recorded on a sim-
ilar basis as biological parameters.

The ability to monitor surface waters is greatly enhanced
by automatic sampling devices and remote sensing. Both
techniques need to be considered in national monitoring
programmes. Automated sampling devices for estimation
of diffuse nutrient loads are becoming the norm rather
than the exception. Such systems, however, can generate
large numbers of samples for analysis, with important
implications for the use of resources. This requires mon-
itoring programmes to be well designed so as to meet
their objectives economically. The use of automated sam-
pling in the recent DELG-supported River Basin Man-
agement Projects has been successful (e.g. Demgpsey
al., 2001).

One key area that requires further consideration, and
which can be addressed at the national level, is the relia-
bility of chemical sampling in the light of temporal and
spatial variability. It is, for instance, known that the crit-
ical concentration of oxygen for fish health in rivers oc-
curs at night. Therefore:

The frequent practice of day-time measurements of
oxygen concentrations at sites designated under the
Fish Directive 78/659/EEC, probably leadsto an over-
estimate of site compliance (Lucey et al., 1999) and
needsto bereviewed.

Box 5.4

Difficulties with the measurement of phosphorus — a
crucial chemical element

Measurements of phosphorus fractions in fresh waters
usually include total phosphorus (TP), dissolved inorganic
phosphorus (filtered <0.45 pm) and particulate phos
rus (PP) (filtered >0.45 pm). In addition, some stu
include measurements of total dissolved (TDP), dissc
organic (DOP), particulate organic (POP) and partici
inorganic phosphorus (PIP). The standard method fc
measurement of the dissolved inorganic phosphorus
tion is that of Murphy and Riley (1962) which is alter
tively referred to as dissolved phosphorus (DP), sol
reactive phosphorus (DRP) or molybdate reactive f
phorus (MRP) in different studies. In addition, altho
the measurement of dissolved phosphorus is most

performed on filtered samples (<0.45 pm) some stu |

such as much routine monitoring in Ireland, use unfilt
samples. The 1998 Phosphorus Regulations (S.I. No
do not specify whether MRP, recommended as a qt
standard in rivers, should be measured on filtered or |
tered samples.

In lakes, TP concentrations are generally considered
a more meaningful measure of phosphorus availabili
phytoplankton than DRP concentrations (Reynolds
Davies, 2001). There is, however, evidence that total
tive phosphorus (TRP) (unfiltered, undigested, molyb
reactive) provides a better measure of phosphorus .
ability in oligotrophic lakes, while total soluble phosp
rus (TSP) (filtered, digested, molybdate reactive) is r
indicative in eutrophic waters (Bradford and Pel
1987). A measurement of molybdate reactive phospl
on unfiltered samples is routinely performed by the |
EPA and the UK EA and has also been used in
catchment studies. Although Bradford and Peters (1
recommend the use of TRP in nutrient-poor waters,
emphasise that turbidity can distort absorbance rea
and that a blank ofach water sample, plus a modifi
reagent, must be used. This step is not usually incluc
monitoring programmes. Because of these limitation:
continued use of measurements of MRP on unfilt
samples to describe phosphorus availability in the
suite of conditions in Irish waters merits further consi
ation It has been standard practice up until 1998 the
and MRP (on unfiltered water) analyses reported by
CFB were made on blank-corrected samples. T
points are discussed more fully in Jenniegal. (unpub-
lished report to the EPA).
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Frequency of sampling for a range of physico—chemical
variables is also important. The minimum temporal fre-

guency for phosphorus measurements provided for in the evaluate trophic states of lakes but not rivers because of

1998 Phosphorus Regulations is probably adequate to the importance of nutrient pulses (Lenrebal., 1997).
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The assessment of trophic status of lakesthrough asingle
annua measurement of chlorophyll a, as allowed by the
1998 Regulations, may not reflect the annual median or
mean value. High seasonal variation of both chlorophyll
a and phosphorus discreditsthe reliability of single annu-
al measurements, irrespective of the month of sampling
(Irvine et al., 2001b). The guidelines (Annex V, 1.3.4) of
the WFD for frequency of sampling for nutrient statusin
lakesis 3 months. For TP and chlorophyll a, this can still
result in high confidence limits around mean values.

Spatial variation of physico—chemical and other quality
elements is to be considered (Annex V) in monitoring
programmes. This is an issue along water courses (in-
cluding canals) and in large lakes. In rivers, cumulative
impacts from diffuse and point sources are an obvious
consideration. In lakes, spatial variation in monitored el-
ements can be markedly affected by prevailing condi-
tions, such as wind speed and direction. The EPA
(Bowman and Toner, 2001) recommendation for lake
monitoring is to collect samples using a boat on large
lakes and by casting a bottle from the shore with a fishing
rod on small lakes. Irvinet al. (2001a) used a bottle at-
tached to a 50-m rope. However, in a test of the temporal

and spatial problems associated with sampling on reser-

voirs in the UK, Hiltonet al. (1988) found little differ-

1.3.6 of the Directive suggests a mesh size 0.5-0.75 mm
for routine sampling and 0.25 mm for special surveys re-
quiring complete taxa lists. Numerous biotic index and
score systems have used macroinvertebrates in water
quality assessment (see Woodiwiss, 1964; Chesters,
1980). These indices rely mainly on the sensitivity of taxa
to low oxygen concentrations. The scheme used by the
EPA to provide a Q-value index of river quality has oper-
ated since 1971, witAn Foras Forbartha'dirst nationa
survey of river and stream quality. Current monitoring of

rivers by the EPA covers the country on a 3-year pro-
gramme and provides the basis for reporting on water
quality in Ireland’s rivers (and lakes, see below). In the
most recent of these reports covering 1998-2000 (McGar-
rigle et al., 2002), 3166 locations were sampled. This
covered 13,200 km of river channel surveyed at approxi-
mately 4-km intervals.

The Q-value system assigns a five-point quality score,
based on an understanding of the relationships between
water quality and the occurrence and abundance of mac-
roinvertebrate genera or species. Scores are normally
based on a 2-min kick sample and recorded at the bank-
side after examination of the sample. The rapid applica-
tion of the system depends on the reliability of taxa iden-

tification and, hence, sufficient training of operators.

ence between lake-shore and open-water samples. ForPutative taxa should be verified with a microscope in the

infrequent sampling, the limits to precision are more like-
ly to be related to large sampling intervals rather than
spatial heterogeneity.

5.4.3.2 Biological quality elements

A concise summary of existing activities, methodologies,

laboratory. The system is considered by the EPA to be ro-
bust provided the recommended protocols are followed.
Sampling is normally in riffle areas but can be adapted
for use in deep flow areas. Although the Q-value appears
to be a suitable procedure, it must be adapted to different
river typologies to meet the environmental objectives
(Article 4) of the WFD and the provisions of Annex V

research needs and outstanding issues relevant to biolog-

ical quality elements in inland waters is given in
Table 5.2.

Rivers

Benthic invertebrate fauna

Macroinvertebrates are defined as “organisms that inhab-
it bottom substrata (sediments, logs, macrophytes, fila-
mentous algae, etc.) or the surface of fresh water for at
least part of their life cycles and are retained by mesh siz-
€s>200-400 um” (Rosenburg and Resh, 1993). Interna-
tional Standard EN 27828: 1994 referred to in Annex V,

4A

(see below). The EPA triennial sampling programme is
supported by a range of other observations and analysis
of water chemistry (see Section 5.£.3.1).

The Q-value methodology for assessing river water
quality appears suitable for adaptation for the WFD.
It is recommended that application for different ty-
pologies with a view to determining refer ence condi-
tions are investigated without delay, asthereisalow
cost implication for thisexercise.

More sophisticated schemes, such as the recently devel-
oped software package RIVPACS, use multivariate anal-
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Table 5.2. Monitoring biological elementsin inland surface waters (rivers/lakes): summary table.

Element to be monitored M ethods available Current activities Resear ch needs/Outstanding issues
Reference values M ethodologies

Phytoplankton Methods for sampling and identifying Phytoplankton communities are Work is needed to establish abasis  Large-scale monitoring of type-spe-
phytoplankton in lakes and for estimat- monitored in the main Shannon for reference values applicable to cific areas for phytoplankton bio-
ing phytoplankton biomass are readily Lakes by the EPA. Chlorophyll is  large areas, e.g. for surveillance mass might best be undertaken by
availablein Ireland but capacitiesfor monitored to varying intensity ina  monitoring. Chlorophyll levelsalone remote sensing. Some pilot work
taxonomic work are very limited. number of lakes. may not be sufficient. Moreinforma- done by EPA.
Contacts: J. Bowman EPA; N. Allott, tion on natural (seasonal and inter-
TCD. Generally ignored inrivers. annual) variability is a pre-requisite.

Macrophytes Semi-quantitative methods are availa- No history of routine monitoring of  Macrophyte communities can have A key question is whether or not

Benthic invertebrate fauna

Fish fauna

ble for measuring biomass, structure  macrophytes, but thisis becominga high spatia heterogeneity andlow  macroalgal monitoring should focus

and productivity of macrophytes. common feature in the EPA rivers  abundance October—May. Research on representative communities or
Contact: J. King (CFB) programme. There have been many needed on feasibility of setting typepecies that are indicators of anthro-
single surveysover thelast 30 years. specific reference conditions. pogenic pressures. Surveys in lakes
A CFB programmein canalsis Trophic ranking schemes used by can be very time consuming. Many
becoming established. UK English Nature are probably  Irish waters have high colour that
inadequate. will affect predictive patterns.

Well-established Q-value methoddExtensive surveys are conducted yPA dataset will help identify refer-EPA dataset needs to be analysed for
ogy used in rivers. Only pioneer workhe EPA using littoral macro-invertence sites in lakes. This is also a geadility to accommodate typologies in

in lakes. brates to assess water quality in rif current EPA lakes survey. rivers. It would be useful to consider
Contact: M. McGarrigle (EPA) ers. Some limited and recent survey predictive modelling techniques in
Some profundal data work done in lakes. all waters. Value of indicator taxa
Contact: B. Quirke (Conservation should not be discounted

Services)

Well developed methods for assesdrggoing monitoring of fish by the There is immense inter-annual variertroduced coarse fish are probably
status of freshwater fish. Acoustics CFB. Surveys relate mainly to sal- bility in the size and structure of fisbmportant for ecological quality. Pre-
have been used successfully in someonids. populations. There are insufficient dictive tools for fish appear possible.
lakes and electrofishing and mark— CFB will have responsibility for  historical data to establish referenc&coustic method development may
recapture in rivers/canals. Salmon/seaenitoring, with input from the Ml values. reduce costs.
trout counters exist but are imprecisé-isheries Division.

Contact: M. O'Grady, CFB
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yses and compare observed macroinvertebrate scheme. A river quality-rating scheme based on macro-
assemblages with those predicted in the absence of envi- phytes correlated very closely with the national inverte-
ronmental stress (Wright et al., 1997, 2000). RIVPACS brate-based system (Caffrey, 1985, 1987). There is also a
is, however, still at a development stage and, athough 10-year video record of habitat structure at some river
widely quoted in river assessment work, isnot easy to use sampling sites.

and is expensive to obtain. Although there are plans to
disseminate RIVPACS as a Windows version, this may
not to be available for sometime. Also it may be applica-
ble only to those areas where it was developed. Like the
UK River Habitat Quality Scheme (e.g. Raven et al., monitoring under the WFD. This potential requires
1998), RIVPACS incorporates a variety of habitat at- research.

tributes in order to assign quality status. It uses a “state-

Theincreasing use of multivariate techniques such as
RIVPACS and SERCON may allow a meaningful use
of a combination of physical and biotic elements for

_ Assessment of macrophytes can, however, involve high
change” approach where sites are assessed by compari-

_ . _ _ ~ 77 "taxonomic skill and time costs. In Ireland there is good
son .Wlth a-theore.nca-\l-quallty status det.err-nlned for Sllm.l- expertise, but limited capacity, for macrophyte and phy-
lar sites without significant anthropogenic impact. This is

' _ tobenthos assessment. A considerable amount of infor-
notsensu strlcFa the approach “Se‘?' by the Irish EPA that mation has been collated since 1970, but little before that
makes “spatial-change” comparisons among all sites

_ . . 7 (King and Caffrey, 1998). One feature of those data,
rather than a comparison with a site or topology-specific however, is that many are reported in the ‘grey literature’
baseline. It is the latter approach that is called for in An-

or archived within the CFB. Historical data useful for the
nex V of the WFD. However, it is also one to which the

_ S setting of baseline conditions and the development of
EPA river-monitoring programme may be adapted rela- monitoring programmes exist within the country but may
tively easily. Recent work in the Zoology Department of

: _ U not be readily available. The intention of the EPA to col-
UCD has investigated the applicability of a RIVPACS late and document records into accessible databases is an
approach to Irish rivers.

important initiative (also see Section 4.3).

Macrophytes, phytobenthos and phytoplankton Phytoplankton are an important component of the ecolo-

While there is a large scientific literature on the potential gy of lowland rivers but their assessment (Annex V) is a
use of submerged aquatic plants in assessing the ecolog-neglected aspect of current monitoring. In the present
ical status of rivers (e.g. De Lange and van Zon 1983; monitoring programme of the River Shannon (Bowman,
Newbold and Holmes, 1987; Standing Committee of An- 2000), phytoplankton are not reported from the river
alysts, 1987; King and Caffrey, 1998), they are generally channel between lakes. It might be argued with some
not used as a single element in routine monitoring pro- conviction, however, that the monitoring of phytoplank-
grammes. One reason for this may be the difficulty in ton inrivers is not applicable to the implementation of the
linking physical and biotic features of rivers within a sin-  WFD in Ireland, as most freshwater channels are fast
gle classification scheme (Ravenal., 1998; Baattrup- flowing. Monitoring of phytoplankton in canals and estu-
Pedersemt al., 2001). They are, however, used in detail aries may be important.

in some smaller schemes (e.g. Denmark) and as an ele-
ment in ecological assessment of rivers being developed
by SERCON in the UK (Boost al., 1997) andSystem The assessment of fish through much of Europe has, tra-
Agquain Sweden (Willéret al., 1997). The harmonisation  ditionally, been instigated through economic and social
of macrophyte-based quality-rating systems for develop- considerations rather than ecological ones. Management
ing protocols between Northern Ireland and the Republic of inland fisheries in the U.K. and Ireland, for example,
are currently under discussion. The EPA river-monitor- have been motivated by the requirement to maintain or
ing programme now includes records of submerged and promote angling. In Ireland, a significant effort is made
emergent vegetation and there are increasing moves to in-in the promotion of angling tourism, although the practi-
corporate macrophytes into the EPA river-monitoring cal manifestation of this policy is often synonymous with

Fish fauna
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the enhancement of fish habitat or pollution prevention
measures. In recent years, there has been a greater em-
phasis on ecologically motivated assessment and interest
in catchment management. This has included an exten-
sive programme of habitat rehabilitation for salmonid
sites under the Tourism Angling Measure.

Globally, nets, electrofishing, mark—recapture and acous-

tics are used in the assessment of fish populations in riv-

ological and physico—chemical monitoring (Annex V,
1.4.2). These include offshore commercial fisheries,
stocking regimes, arterial drainage schemes, catchment
erosion through overgrazing on uplands and animal ac-
cess to river channels, habitat enhancements (generally
considered as improvements), and alien introductions
(there have probably been at least seven introductions of
freshwater fish in the last 400 years (Reynolds, 1998) of
which the roach is almost certainly the most significant

ers. There are also recent developments in applying & for degradation of ecological quality). This array of pres-

RIVPACS type approach to fish assessment (Joy and

Death, 2001). In Ireland acoustic survey techniques are
not widely developed, but have been used successfully in

Lough Erne and applied recently in Lough Melvin.
Mark-recapture work was important in the development
of the fish surveying techniques currently used by the

CFB. Some mark—recapture studies are done in their own

right in canals. The Marine Institute has monitored anadr-

sures, some of which date back to beyond the last centu-
ry, raises debate on the definitionsgobd andmoderate
status contained in Annex V of the WFD. Sites that are
not classified as more thanoderate after 2015 (Article

4 (a) (ii)) could be in breach of ttvironmental Objec-

tives.

Compliance with the WFD suggests a need for broad

omous species in some catchments using fish counters; discussion and possiblereappraisal of inland fisheries

notably the long-term study of fish migrations in the

management policy. Even a brief consideration of the

Burrishoole catchment, Co Mayo. The ESB has a statuto- jssyesillustrates the resour ce implications (see Chap-

ry responsibility for a number of fisheries and has used
both CFB scientists and their own staff and consultants to
monitor fish stocks.

In general, monitoring techniques for fish in Ireland are
well developed. Surveys have ranged from intensive to

extensive, but have tended to be qualitative rather than

guantitative. Survey expertise is mainly located centrally
within the CFB. Between 1995 and 1999, 11 rivers were
surveyed in joint operations of the Central and the Re-
gional Fisheries Boards. In addition, a number of salmo-
nid surveys were carried out in smaller catchments. In

order to improve the national database, a national tagging
scheme to record the number of all salmon and sea-trout

(>40 cm) caught, for commercial or private means, was
introduced by the Department of Marine and National
Resources in August 2000. The scheme is implemente
by the Fisheries Boards.

The WFD could have a major implication for fish assess-
ment and management in Irish rivers. Annex V of the
WEFD requireshigh andgood status to show, respective-

ly, minimal and slight deviation from undisturbed condi-
tions. This includes impacts on age structures of fish. The
reporting of the ecological status of surface waters will be
determined by the lower of the values determined by bi-
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ter 7) and policy difficulties that are likely to be
brought about by the WFD.

Lakes

Benthic invertebrate fauna

The WFD includes benthic invertebrate fauna in lakes as
a major category for ecological assessment. While there
is a long history of the use of profundal communities in
ecological assessment of deep lakes (e.g. Naumann,
1931; Thienemann, 1931; Seether, 1979; Lang, 1990),
there have been few studies on the use of littoral inverte-
brates (Tolonemt al., 2001). However, recent work in-
cluded in EPA-funded projects (Irvingt al., 2001a;
McCarthyet al., 2001; White, 2001) indicated that biotic

g groups have potential for inclusion in a national monitor-

ing scheme. These include the chydorid crustaceans
(de Eyto and Irvine, 2002) as well as the more familiar
macroinvertebrates. Concurrent but, as yet, unpublished
work in N. Ireland (P. Hale, personal communication, In-
dustrial Research and Technology Unit) supports the
view that littoral macroinvertebrates can be useful indica-
tors of ecological status. Macroinvertebrates are included
in the current EPA lake-monitoring project. This study
will provide useful data on the benthic invertebrate com-
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munitiesfrom amuch larger number of lakesthan wasas-
sessed by Irvine et al. (2001a). It also has the potential to
further resolve technical difficulties related to seasonal
and spatial variation that may, otherwise, undermine cor-
rect interpretation of monitoring results. The useful appli-
cation of the assessment of benthic invertebrate
communities depends on the ability to set robust refer-
ence conditions. This requires careful consideration.
While models of multivariate assessment (e.g. Reynold-
son et al., 1995) will amost inevitably be utilised in this
research, simple univariate metrics or considerations
of indicator taxa should not be discounted. The consid-
eration of simplicity isof particular relevance for the rap-
id assessment of lakes. How the current EPA lake
assessment project will eventually mesh with that for wa-
ter quality proposed by Bowman and Toner (2001) is un-
certain.

Irvine et al. (2001a) demonstrated useful relationships,
applicable to monitoring, between trophic state and se-
lected indicator taxa of the profundal of Irish lakes, al-
though high variations in densities among lakes made it
difficult to apply results across lakes. Thisillustrates the
importance of using relevant typologiesin theimplemen-
tation of the WFD as described in Annex 5. A logistical
consideration for the use of profundal organismsin lake
classification is the time it takes to collect and sort sam-
ples. It isalso not yet resolved as to the necessity for col-
lecting samples from the open water as opposed to close
to the shore for the purposes of monitoring relevant ele-
ments (see Section 5.4.3.1). Like many other aspects of
monitoring, such decisions should be based asfar as pos-
sible on a comparative study across a number of 1ake ty-
pologies.

Macrophytes and phytobenthos

Macrophytes and phytobenthos appear to be an obvious
element for inclusion in a monitoring scheme for lakes
but technical and human resource problems may provide
particular difficulties. While depth of growth is associat-
ed with light penetration (Jupp and Spence, 1977) the
range of colour evident in Irishlakes (Irvine et al., 20014)
may make such an apparently straightforward relation-

ecological quality. Macrophyte trophic scoring systems
are difficult to apply and spatial heterogeneity hinders
sampling. The trophic ranking system (TRS) developed
by Palmer et al. (1992) was designed for nature conserva-
tion assessment and should not be assumed to be an ap-
plicable methodology for WFD implementation.

The assignment of correct typology islikely to be critical
for macrophyte assessment in lakes. Implementation of
the WFD will require cross-compliance with the Habitats
Directive (92/43/EEC) and strategic harmony with DU-
chasis important. A number of standing water habitats
listed by Directive 92/43/EEC occur in Ireland. The ex-
pertise that exists in the country for assessment of lake
and cana macrophyte communities lies mainly with the
CFB (see above) but there is also expertise among ama-
teur naturalists, within the Universities and Duchas.

There has been a range of studies of the macrophytes of
Irish standing water, ranging from broad-based surveys
of distribution (Heuff, 1984) to intensive surveys of indi-
vidual large lakes such as Lough Corrib (Krause and
King, 1994). King and Caffrey (1998) identified alack of
a standardised methodology in macrophyte studies.
Therefore, like all other aspects of monitoring for imple-
mentation of the WFD anumber of decisions arerequired
in the development of a scheme for macrophytes. For ex-
ample, to what extent will emergent macrophytes be con-
sidered and what intensity of sampling is required?
Whole-lake coverage has implications for time and,
hence, the total number of lakes that can be sampled in a
season.

Phytoplankton

Phytoplankton are acommon element in lake monitoring
and can be quantified by measurements of chlorophyll a
(asurrogate for standing biomass), direct counts of abun-
dance and estimation of cell volumes. Their use since the

19th Century as tools of biological classification (Willén,
2000) has not, however, been without criticism (Teiling,
1955). Population abundance and community structure
are very dependent on physico—chemistry and can vary

markedly among lake typologies.

ship difficult to interpret within any practically useful ty-
pologies. Relative inter-annual changes in maximum
depth of growth may, however, be a useful indicator of

The WFD requires that the tradition of using phytoplank-
ton for monitoring continues but, at least in surveillance
monitoring, at a lower frequency than would be usual in
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single-site studies. The guideline frequency of sampling
(Annex V, 1.3.4) appears to be once within the period
covered by the RBMP or at a 6-monthly frequency for
operational monitoring. The guidelines are, however,
somewhat ambiguous. Whileit is also recommended that
natural variation is considered prior to the design of a
sampling protocol, this would be an onerous task if it
wereto be done, with the necessary replication to provide
confidence in the results over the range of likely typolo-
gies. Most studies of natural variation of phytoplankton
suggest a high level of intra-seasonal variation. Implica-
tions of seasonality of phytoplankton are discussed in
Box 5.2 (above).

Thereis alarge archive of phytoplankton data within the
EPA and the CFB and historical records going back to the
beginning of the last century (West and West, 1906).
With the exception of detailed surveys on the Shannon
system (Bowman, 2000), the monitoring of phytoplank-
ton is not common. Recent exceptions are phytoplankton
speciestotal biovolumesreported by Irvine et al. (2001a)
and Irvine et al. (unpublished reports) and work on the
Killarney lakes (Allott, unpublished report).

Overdll, the capacity in the Republic of Ireland for as-
sessment of phytoplankton appears extremely limited.

monitoring requirements, but there is a possibility that
the intensity of monitoring will decline as a consequence
of the need for greater regional coverage. Assessment of
fish stocks in many lakes in the world has employed hy-
droacoustics (e.g. Duncaa al., 1998 for shallow wa-
ters). This capability, which could provide a significant
reduction in costs of monitoring, has not been used exten-
sively in Irish lakes. It may also be possible to exploit the
potential of the recently introduced tagging scheme for
salmonids for application to monitoring for the WFD.
Methodologies for data returns from coarse anglers might
also be explored. Community participation can be effec-
tive in regional monitoring programmes (Carlson and
Lee, 1995) but requires dedicated management.

5.4.3.3 Hydromor phological elements

A concise summary of existing activities, methodologies,
research needs and outstanding issues relevant to biolog-
ical quality elements in inland waters is given in
Table 5.3.

Many rivers and lakes in the country have in some way
been affected by alterations to the hydromophological el-
ements described in the definitionhdfh statusin Annex

V of the WFD. Arterial drainage, channelisation and veg-

The current lakes’ survey by the EPA includes phyto- etative clearance from water courses have had significant
plankton but faces significant time constraints on sample impacts on rivers and, to a lesser extent, lakes. Although
processing. Surveillance monitoring requires assessmentthe drainage of Irish wetlands was not perfected to the
that is indicative of biological quality elements. This may same scale as occurred in the UK (Purseglove, 1989) it
lead back to the use of indicator groups so favoured by has, nevertheless, been significant. Impacts of arterial
drainage affect not only river channels and lakes but also
wetland fringes, with the consequent detrimental effect
on the associated ecological status, such as reductions in
wildfowl. Catchments in which drainage is regulated
(Rivers Brosna, Erne, Lee, Liffey and Shannon) drain
collectively over 50% of the country.

some of the early limnologists. Nevertheless:

thereisan urgent need for the development of assess-
ment protocols and the development of national ex-
pertise to enable monitoring of phytoplankton if this
element istobeincluded in anational monitoring pro-
gramme.

The WFD reflects a new philosophy towards water re-
sources. For hydromorphology, it presents a different set
Most issues relevant to fish assessment are covered of challenges, requiring different expertise, than much of
above. The assessment of fish in lakes is, however, logis- the other monitoring outlined in Annex V. In order to as-
tically more demanding than in rivers. Fortunately there sess anthropogenic impacts on hydrologic elements, data
is a high level of experience and expertise for such as- collection is required from a number of sources. These in-
sessment and various techniques have been applied succlude: abstractions and discharges for urban water sup-
cessfully in many of the larger lakes. A rolling ply, agriculture, industry and hydroelectrical generation;
programme to continue this will contribute to the WFD  discharges from urban agglomerations, industry and agri-

Fish fauna
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Table 5.3. Monitoring hydromor phological quality elementsin inland surface waters: summary table.

Element to be monitored

Methods available

Current activities

Resear ch needs/Outstanding issues

Reference values

Methodologies

Rivers
Hydrological regime

River continuity

Morphological conditions

Lakes
Hydrological regime

Morphological conditions

Channel flow, abstraction and dis-
charge rates using flow meters and
gauging stations. Groundwater con-
nection with dye measurements and
models.

Assessment of channel morphology
and GIS.

Assessment of mesohabitat structure.
Use of models, maps and survey to
determine channel disturbance

Bathymetric survey for basin typol-
ogy and estimation of annual resi-
dence time using met. data.
Downstream gauging stations for
estimates of outflow. Map of impedi-
ments (e.g. dams).

Bathymetry. Mapping shoreline
(including index of shoreline devel-
opment). Ranking substrata through
proportions of sediment size frac-
tions.

Hydrometric stations and monitoring
devices established by the EPA,
OPW, ESB. Monitoring of flood
defences.

No specific programme.

Assessment of river banks by OPW.

Lake level readings and outflow
rates of reservoirs and Shannon
lakes.

No routine activities. Sporadic
recording of some parameters.

Examination of historical records,
flow regimes and estimate base
flows using hydrological modelsand
meteorological records.

Use of historical records and model -
ling.

Hydrological modelling to assess
natural course of channel and derive
predicted structure.

Estimation of residence time availa-
ble for some lakes and reservairs.

No known records of good baseline
data. Some video footage of shore-
line recorded in individual projects.

Examination of past and current data
to determine reliability of reference
conditions and link to biological ele-
ments.

Need extensive survey and collation
of data, aided by GIS, to establish
anthropogenic impediments to river
flow.

Extensive archive in OPW for condi-
tionsin rivers prior to drainage.

Develop morphological indices that
can be measured on numerical scales
and increase extent of bathymetric
survey. Consider the development of
aeria survey techniques.

Develop indices that can be meas-
ured on numerical scales. Consider
use of aeria survey techniques.
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culture; river and lake levels; precipitation and evapo-
transpiration rates; and groundwater losses and recharg-
es. The application of these data necessitates not only ac-
curate data sources, but also appropriate computer
models.

In Ireland, hydrological data are collected mainly by the
Office of Public Works (OPW), the EPA, the ESB and
the Geological Survey of Ireland (GSI) and the local au-
thorities. Therole of the GSI relates mainly to groundwa-
ter status (see Section 5.6). The EPA isrequired under the
Environmental Protection Agency Act 1992 to prepare a
national programme for the collection, analysis and dis-
semination of information. This scheme is described at
http://www.epa.ie/techinfo/default.htm. Where neces-
sary the EPA can direct local authorities to collect and
supply information. Data are collated for each of seven
regions that comprise individual or groups of river catch-
ments. Aggregations of hydrometric regions comprise
the proposed River Basin Districts. Five are proposed,
with boundaries for possible two cross-border RBDS,
pending further discussions.

River flow measurements are obtained from automatic
recorders and staff gauges maintained by the OPW, ESB
and local authorities. The proposed hydrometric pro-
gramme to be implemented by the EPA identifies: hydro-
metric stations on water courses with natural regimes;
automatic recorders for specific design or operational
purposes; staff gauges for operating water quality and
other monitoring programmes; and a network of bore-
holes and springs where water levels will be taken at pre-
determined intervals. In addition, the recent River Basin
Projects have operated a number of flow and gauging sta-
tionsthat provide the simultaneous collection of water for
chemical analysis. Extensive meteorological data are
available from Met Eireann for modelling.

Overdll, the existing monitoring programme and associ-
ated sampling strategies provide a solid foundation for
the assessmentsrequired under the WFD. The application
of hydrologic data may require a re-assessment of the
measurement of impact. To this end, the recent manual
produced by SNIFFER (Black et al., 2000) may be highly
relevant for hydromorphological monitoring. This was
produced in response to the demands of the WFD and
draws on experience gained from studies on Scottish riv-

AR

ers and lochs. The manual includes a section on the gen-
eration of “synthetic” data where natural flows have been
disrupted. It also refers to work at the Institute of Hydrol-
ogy (Institute of Hydrology, 1980; Gustaetal., 1987)

to develop avicro Low Flows PC package and work by
Richteret al. (1996) to compare differences between im-
pacted and unimpacted sites.

In Ireland, the OPW has extensive data on rivers and
flood plains, and archives hold extensive and detailed in-
formation on the morphology of rivers pre- and post-
drainage. This includes data for drainage schemes that
were not implemented. Between 1945 and 1995, the
OPW completed 34 arterial drainage schemes on river
catchments together with 5 estuarine embankment
schemes conferring benefit on over 260,000 ha of land.
The OPW is responsible for the maintenance of over
11,500 km of channel, in excess of 700 km of embank-
ments, and some 18,500 bridges together with over 750
other structures (such as sluices and pumping stations).
The OPW has for a number of years funded on-going re-
search in conjunction with the CFB on the ecological im-
pacts of the maintenance operations. Data on lake
morphometry have also been collected by a number of
bodies, including the ESB, local authorities, CFB and
university groups.

5.4.4 Conclusions — inland surface waters

Historical limitations of resources and varied application
of environmental legislation, has hindered the develop-
ment of a strategic monitoring system for lakes. Good na-
tional and strategic monitoring of river water quality has,
however, been achieved though a programme initiated in
the early 1970s by An Foras Forbartha and continued by
its successors, the Environmental Research Unit and the
EPA. Extensive fisheries and habitat data have been col-
lected by the Fisheries Boards. Local Authorities have
collected a variety of water quality data in response to
legidation arising from a number of interrelated EC di-
rectives. Hydrometric data have recently been consoli-
dated by the EPA into a national network. Recent
increases in funding and new initiatives by Central Gov-
ernment provide greater optimism for the devel opment of
cohesive national monitoring programmesfor inland sur-
facewaters. Theseinitiatives have arisen both through in-
creased awareness and, significantly, increased pressure
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from the EC in regard to the compliance to a number of
directives. The last few years have also seen the creation
of River Basin Projects and further development of mon-
itoring systems. Collectively, these historic and current
events provide the platform from which the monitoring
requirements of the WFD will be met. The current efforts
of the DEL G towardsimplementation of the WFD are en-
couraging. There are, nevertheless, a number of areas
where attention should be directed if the monitoring pro-
grammes currently under discussion are to be optimised.
A summary of recommendations for research and moni-
toring is given in Section 5.8.

5.5 Estuarine and coastal waters

55.1 Introduction

Ireland has a well-devel oped marine environmental mon-
itoring programme that to a large extent is governed by
the requirements of relevant EU directives and the OS-
PAR Convention for the Protection of the Marine Envi-
ronment of the North-East Atlantic (1992). The main
agencies engaged in marine monitoring are the Environ-
mental Protection Agency (EPA), the Marine Institute
(MI) and the Radiological Protection Institute of Ireland
(RPII). Each of these agencies undertakes monitoring in
accordance with its specific role and mandate. Each fo-
cuses on particular environmental sectors, impacts and
measurements. To date there has been little movement to-
wards an integrated national programme.

This section of the report outlines methodol ogies, current
activities and research needs relating to monitoring estu-
arine and coastal waters. Issues addressed in the section
include:

e the respective roles and responsibilities of Govern-
ment and its agencies, and associated co-ordination
requirements;

« anomalies and uncertainties in WFD Annexes deal-
ing with monitoring and assessment;

e considerations in the identification of type-specific
reference conditions;

« adequacy of existing programmes (in terms of spe-
cific objectives, spatial and temporal coverage,
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detection limits, etc.) for monitoring the quality ele-
ments for marine areas; and

e prior research needs (i.e. to enable satisfactory
design of monitoring).

55.2  Physico—chemical elements

A concise summary of existing activities, methodol ogies,
research needs and outstanding issues relevant to physic-
ochemical quality elementsisgivenin Table 5.4.

The Marine Institute (M) conducts an annual winter nu-
trient monitoring programme in the Irish Sea, extending
into the Celtic Seato a point west of Waterford Harbour.
The area covered is mostly in coastal, rather than transi-
tional, waters. The variables examined include total oxi-
disable nitrogen, nitrite, orthophosphate and silicate.
Water quality surveys, including nutrients and chloro-
phyll, are carried out by the EPA during the summer
monthsin 25 bays and estuaries (i.e. transitional waters),
including the estuaries of most of Ireland’s major rivers.

Temperature and dissolved oxygen are monitored rou-
tinely during summer in most major estuaries as part of
the water quality surveys done by the EPA. There is no
systematic monitoring of temperature, oxygen or trans-
parency in coastal waters but temperature data are auto-
matically recorded during cruises of the Irish research
vesselCeltic Voyager. A network of automated buoys
that will record temperature, salinity and other parame-
ters is being installed by the Marine Institute (www.ma-
rine.ie/datacentre/projects/databuoy/) but, subject to
setting of the baseline for purposes of the Directive (Ar-
ticle 2 (7)), these are likely to be seaward of coastal water
boundaries.

The possibility of dedicated cruisesto record general
water quality parameters and to conduct hydro-
graphic measurements (depths, currents, substrates;
see 5.3.5 below) along near-shore transects (i.e. in
both transitional and coastal waters) should be inves-
tigated.

5.5.2.1 Specific pollutants

Ireland’s marine monitoring activities are largely in re-
sponse to the requirements and programmes of the Con-
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Table 5.4. Monitoring physico—chemical quality elements in transitional and coastal water: summary table.

Element to be monitored

M ethods available

Current activities

Resear ch needs/Outstanding issues

Reference values

M ethodologies

General conditions

Specific synthetic pollutants

Specific non-synthetic pollutants

Ireland has well-developed capabili- General water quality parametersare Reference values for nutrients may

ties for monitoring temperature, oxy-
gen, transparency and nutrientsin
seawater.

Contacts: P. Cunningham (EPA);
Marine Institute, Abbotstown.

See Table 5.5 for current capabilities
in relation to EU priority substances.
Contact: Marine Institute, Abbots-
town.

Methods exist for monitoring Man-
made radionuclidesin marine media.
Contact: RPII

There are well-established methods
for measuring metallic elementsin
marine media (see Table 5.5 for cur-
rent capabilitiesin relation to EU
priority substances).

Contact: Marine Institute, Abbots-
town.

monitored seasonally in major bays
and estuaries (transitional waters)
and at aquaculture sites. No regular
programme for coastal waters.

Priority contaminants measured in
fish and shellfish tissues. Current
activities are aform of surveillance
monitoring but do not distinguish
between water body types or transi-
tional and coastal waters; cover food
safety and protection of marinelife.
Man-made radionuclides monitored
annually, concentrating on the Irish
Sea.

Heavy metals (Hg, Cd, Pb, Cu, Cr,
Zn) measured in fish and shellfish
tissues. Current activities are aform
of surveillance monitoring but do
not distinguish between water body
types or transitional and coastal
waters; cover food safety and protec-
tion of marine life.

be problematic in view of high natu-
ral (inter-annual) variability.

OSPAR has adopted reference values
for contaminants in sediments and
selected tissues. Values apply to all
parts of the marine environment.
Refs: OSPAR (1997a), OSPAR
(1997b).

OSPAR has adopted reference values
for contaminants in sediments and
selected tissues. Values apply to all
parts of the marine environment.
Refs: OSPAR (1997a), OSPAR
(1997b).

Mainly aquestion of selecting/agree-
ing common procedures from the
options available.

Methods may have to be developed
for listed substances not currently
analysed by Ireland (see Table 5.5).
Isthere aneed to integrate WFD and
OSPAR programmes?

Will the WFD endorse the OSPAR
position that metals need not be
monitored in seawater?

To what extent, if any, will there be
integration of WFD and OSPAR pro-
grammes?
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vention on the Protection of the Marine Environment of
the North-East Atlantic (OSPAR) and EU directives, es-
pecially the hazardous substances Directive 79/923/EEC.
OSPAR operates a Joint Assessment and Monitoring
Programme (JAMP) that provides comprehensive har-
monised guidelines for programme design, sampling and
sample preparation, analytical tools, normalisation tech-
niques and quality control as well as useful assessment
tools (ecotoxicological assessment criteria, background
reference values) al of which are relevant to the WFD.

The JAMP for hazardous substances focuses mainly on
biota and sediment, as many of the substances of interest
are difficult to detect and quantify in seawater. Monitor-
ing of the biological effects of contaminants has also been
important in recent years. Results are reported to acentral
database at the Copenhagen headquarters of the Interna-
tional Council for the Exploration of the Sea (ICES).

The Co-ordinated Environmental Monitoring Pro-
gramme (CEMP, a component of JAMP) is designed to:

¢ describe the spatial distribution of a range of physi-
cal, chemical, biological and other parameters
(including demography, inputs, specific activities);

published by the Marine Institute are available on the In-
stitute’s website — http://www.marine.ie/frc/environ/

Monitoring of hazardous substances in finfish and in
shellfish is carried out to assure the quality of seafood for
human consumption and to assess the distribution of con-
taminants in the marine environment. This work is in
compliance with Council Directive 79/923/EEC as well
as the OSPAR Joint Assessment and Monitoring Pro-
gramme (JAMP). Monitoring of contaminants in sedi-
ment is undertaken occasionally in selected areas to
establish baseline conditions. Ireland’s capabilities for
measuring hazardous substances identified by the EU are
summarised in Table 5%.

With regard tooperational monitoring, the Directive fo-
cuses on the status of water bodies subject to anthropo-
genic pressures and the effectiveness of measures to
alleviate these pressures. It explicitly requires operational
monitoring of water bodies into which priority list sub-
stances are introduced from either point or diffuse sourc-
es. A large proportion of the transitional and coastal
waters of Ireland will fit into this category; many estuar-
ies and bays (transitional waters) are already subject to
monitoring in accordance with either national, EU or OS-
PAR programmes. Whether or not inputs from the atmos-

+ determine temporal trends, either as a means of phere, such as nitrogen and priority pollutants including
assessing the effectiveness of policy measures, or to PCBs and lindane, which contribute significantly to con-
assess, using suitable indicators, changes and varia-tamination of coastal waters, are to be assessed through
bility in the quality of the marine environment; and  operational monitoring, is unclear. Sample site selection

is governed by the requirement to assessrifmnitude

and impact of the pressures (e.g. contaminant inputs)

from the different point sources. Only those quality ele-

ments indicative of the particular pressures and risks to

which the area is subject need to be monitored.

« establish relations between anthropogenic activities
and observed spatial and temporal trends in the
marine environment.

The environmental chemistry programme of the Marine
Institute includes monitoring of priority hazardous sub-
stances and nutrients, primarily in coastal and estuarine
waters, to comply with a range of international directives
and conventions. For most components of the pro-
gramme, sampling is annual but supplemental surveys,
research and baseline monitoring are undertaken occa-
sionally to investigate particular problems or contami-
nants (e.g. toxaphene in fish, PCBs in mammals). The
programme does not distinguish between transitional and 3.
coastal water and the typology of marine water bodies is
not considered in monitoring design. Monitoring reports

For marine monitoring, considerable complexity is intro-
duced into the WFD by virtue of the distinctions between
transitional and coastal waters, and between surveillance
and operational monitoring. Arguably, this is not alto-
gether justified. In the first case, salinity is only one of
many factors influencing the distribution of substances
and impacts in the marine environment. It is seldom a ma-

Asof 7 June 2001, simazine, diuron and isoproturon were added to
the list of priority hazardous substances subject to review. Ireland
currently has little or no experience in analysing these substances
in marine media.

56
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Table 5.5. Current Irish testing capability for proposed EU-listed hazardous substances in marine media
(v, analytical experience; x, little or no analytical experience)

Biota Sediment Seawater Biological
effects

EU proposed priority hazardous substance
» Brominated diphenylether (only pentabromodiphenylether) x1 x x X
e Cadmium 4 v x x
¢ Chloroalkanes, C10-13 x X x x
» Hexachlorobenzene v v x x
» Hexachlorobutadiene x x x x
» Hexachlorocyclohexane v v x x
* Mercury v v x X
* Nonylphenols X x x x
* Polycyclic aromatic hydrocarbons (PAHS) v2 v2 x x
* Pentachlorobenzene V3 X X X
* Tributyltin compounds x x x v
EU proposed hazar dous substances subject to review
* Anthracene V2 v2 X X
* Atrazine X x X x
* Chlorpyrifos X X x x
* Di (ethylhexyl) phthalate (DEHP) X x X X
» Endosulfan X X x x
* Lead v v X x
* Naphthalene V2 V2 x x
* Octylphenols X x x x
* Pentachlorophenol X X x x
* Trichlorobenzenes X x X x
e Trifluralin X X x x
Notes

1: The Ml is involved in an EU project developing PBDE reference materials in biota.
2: The Ml has included PAH in past monitoring and proposes re-establishing PAH monitoring in fulfilment of OSPAR/CEMP

requirements.

3: The Ml is currently developing a methodology for testing this substance in biota

jor consideration in the design of conventional monitor-
ing programmes apart from certain specialised cases such
as the monitoring of dissolved nutrients discharged by
rivers and effluents. Boundaries between transitional and
coastal waters are almost never distinct and vary with
tide, season and weather conditions. Indeed, it isthe in-
teraction between coastal and offshore watersthat largely
determines the distribution of contaminants and their ef-
fects on marine ecosystems. The flux of materials trans-
ported by water movement is not invariably seaward. In
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designing monitoring programmes for coastal areas, the
transition from freshwater to saline water to full seawater
should be seen as a continuum rather than exchanges be-
tween adjacent water bodies.

5.5.3 Biological quality elements
A concise summary of existing activities, methodologies,

research needs and outstanding issues relevant to biolog-
ical quality elementsisgivenin Table5.6.
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Table 5.6. Monitoring biological elementsin transitional and coastal water: summary table.

Element to be monitored

Methods available

Current activities

Resear ch needs/Outstanding issues

Reference values M ethodologies

Phytoplankton

Transitional waters/coastal waters

M acroal gae/angiosperms

Transitional waters/coastal waters

Benthic invertebrate fauna

Methods for sampling and identify-
ing marine phytoplankton and for
estimating phytoplankton biomass
arereadily availablein Ireland but
capacities for taxonomic work are
very limited.

Contacts: M1 Abbotstown; EPA.

Semi-quantitative methods are avail-

able for measuring biomass, struc-
ture and productivity of macroalgal
communities over time (MRI Gal-
way). Standard methods for record-
ing density, biomass & changein
angiosperm (seagrass) beds also
exist (UCC).

The overview in O’Connor (2000) Routine surveys are currently con-

Phytoplankton communities are
monitored at 50 sites in coastal

waters during summer months. Chlo-

rophyll is monitored regularly in
major bays and estuaries.

No current routine monitoring of
either macroalgae or angiosperms.
Qualitative surveys of inter-tidal
macroalgae (of commercial value)
have been carried out on the west
coast. Mgjor survey of seagrasses
(Zostera sp.) carried out in 1980s —
still valid; good baseline.

Transitional waters/coastal wateqrovides a good guide to availablefined to aquaculture sites.
methods for sampling sub-tidal halftontact: Ml Abbotstown

Fish fauna

Transitional waters

tats.

There are methods for assessing thone.

status of marine fish populations b@FB will have responsibility for
not the status of species inhabitingmonitoring, with input from Ml
transitional waters. Salmon/sea-trobtsheries Division.

counters exist but are imprecise.

Work is needed to establish a basis
for reference values applicable to cific areas for phytoplankton bio-
large areas, e.g. for surveillance mass might best be undertaken using
monitoring. Chlorophyll levelsalone aerial surveillance methods, i.e. low-
may not be sufficient. Moreinforma- flying fixed-wing aircraft. Methods
tion on natural (seasonal and inter-  currently used in monitoring the UK
annual) variability isaprerequisite.  coastline should be investigated,
possibly with aview to ajoint pro-
gramme

Large-scale monitoring of type-spe-

Macroalgal communities are regu- A key question is whether or not
lated by local conditions and differ macroalgal monitoring should focus
widely. Research needed on feasibilh representative communities or

ity of setting type-specific referencepecies that are indicators of nutrient
conditions for both macroalgae an@nrichment. A standard method for
angiosperms. monitoring the composition and den-
Need policy regarding invasive spesity of seaweed beds needs to be
cies, e.gSpartina and related eco- developed.

logical impacts.

The priority is to identify reference The main task is to select a method
sites, remote from human interfer- suited to routine surveillance and
ence (including bottom trawling), fooperational monitoring — sensitive
long-term monitoring. but not too labour intensive (i.e.
recording major taxa not species).

There is immense inter-annual vari@pecies to monitor? Acoustic meth-

bility in the size and structure of fislbds to be investigated by CFB. ICES
populations. There is insufficient might be consulted regarding suita-

historical data to establish referendae techniques for monitoring trends
values. in anadromous fish populations.
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5.5.3.1 Benthicinvertebrate fauna A priority in planningthe WFD surveillance-monitor -

ing programmeshould beto select sitesthat can bere-
Benthic invertebrates are good indicators of environmen- peatedly monitored to improve understanding of
tal quality with well-devel oped methodologies for quali- natural variability in benthic invertebrate communi-
tative and quantitative surveys of the benthos. An ties.

overview of relevant methods and information sources

has already been provided to the EPA by O’Connor Such sites should be protected from physical interferenc-
(2000). This report also describes marine monitoring ac- €S Such as dredging and bottom trawling and be remote
tivities in other EU countries. A manual for the evalua- "om land-based sources of contaminants. Providing con-
tion of estuarine quality, including analysis of sediment tinuity of monitoring was assured, the sites would even-

macrofauna and the use of biological quality indices, can tually yield invaluable time-series datasets that could be
be found in Jeffreyt al. (1985). used to detect trends in diversity and abundance, includ-

ing the effects of climate change.

A recent and comprehensive account of marine biologi-
cal survey techniques is available on the UK’s Joint Na-
ture  Conservation Committee website (http://
www.jncc.gov.uk/marine). This is in the form of a draft
Marine Monitoring Handbook covering techniques appli-
cable to various marine systems including estuaries, bays
and inlets. It also addresses monitoring in the context of
managing Special Areas of Conservation (SACs). There
would be considerable merit in harmonising the method-
ologies used by Ireland and the UK to monitor marine ar-
eas designated for protection and/or conservation.

5.5.3.2 Macroalgae/angiosper ms

Studies of macroalgae on Irish coasts are related to their
commercial importance, their use in monitoring contam-
inants (mainly radionuclides) and the prevalence of cer-
tain species in areas subject to nutrient enrichment.
Recent surveys to establish the species of macroalgae
present have been carried out, mainly between Donegal
and Cork. Biomass records are based simply on observed
abundances e.g. high, moderate, low. The large mac-
roalgal communities typically found on rocky Atlantic
shores have not so far been used as indicators of environ-
mental quality. However, most species are strongly de-
pendent on temperature for their growth and reproduction

_ and are, therefore, considered to be good indicators of cli-
control sites) that support aquaculture along the west

mate change. Current knowledge is almost entirely con-
coast are carried out under contract to the Marine Insti-

o . o fined to inter-tidal algae.
tute; this is an example of operational monitoring as re-

quired under the WFD. In the UK, sediment samples for The structure and density of inter-tidal algal communities
taxonomic analysis have been collected as part of the Na- js highly variable dependingnter alia, on substrate, ex-
tional Monitoring Plan (NMP) network of sampling sta-  posure, temperature and light conditions. There are cur-
tions for evaluating spatial patterns of environmental ently no criteria or reference values representing normal
quality but, despite proposals to extend this network to or undisturbed conditions. Biomass can be determined by
the western Irish Sea, there are no equivalent activities in \yeighing algal fronds harvested from fixed-area quad-
Ireland. On the other hand the BIOMAR programme has ats. Species richness is determined by taxonomic exam-
provided considerable information on benthic communi- ination. Site descriptions include such features as
ties around the Irish coast (Ervenal., 1990). The result-  yroductivity and community structure. These factors are

ing BIOMAR dataset, which is available on CD-ROM,  gyjitable for comparing different communities over time.
could be used as a basis for selection of monitoring sites,

including undisturbed reference areas, and for setting ref- Extensive monitoring of inter-tidal macrofaunal commu-
erence values for diversity and abundance. The datasetnities is unlikely to be an efficient means of detecting
will also be of considerable value in determining the ty- changes due to human activity. On the other hand, moni-
pology of marine water bodies. toring species of green algae that are believed to respond

Surveillance of benthic invertebrates around the Irish
coast has not been part of the Irish national monitoring
programme. However, surveys of 15 bays (including
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to excessive inputs of nutrients deserves consideration. some areas (e.g. subtidal areas on the south coast) there
Extensive growth of green algae (largely Enteromorpha are records extending back at least 20 years. The methods
spp.) has been observed during certain periods on beach- are suitable both for comparing beds at different locations
es of Dundalk Bay (near the mouth of the Castletown Es- and also for monitoring changes over time. The expertise
tuary), in the middle reaches of the Boyne Estuary, on the and capacity to undertake periodic intertidal/subtidal sea-
beaches of Wexford Harbour, in parts of the Shannon Es- grass surveys is available at the Department of Plant Sci-
tuary and in the Garavogue Estuary. Strandings of Ecto- ence at UCC, while expertise on saltmarsh and brackish
carpus siliculosus in nuisance amounts around the water species is available at UCG and UCD Botany De-
margins of Dublin Bay are regular occurrences during partments and at the UCD Zoology Department, respec-
summer months. tively.

Although aquatic angiosperms (eelgrasses/seagrasses) 5.5.3.3 Phytoplankton

have not previously been included in Ireland’s marine
monitoring programme, there is considerable expertise in
Irish academic institutions with regard to their identifica-
tion, distribution and biology. In the native flora, this
group of plants includes species4ufstera and Ruppia

and the fresh/brackish water spedesnichellia palus-

tris. It also includeS§partina spp. but this is an introduc-
tion and a recognised threat to other seagrasses,
especially the intertidal form &partina. They are found

in saltmarshes, brackish lagoons and both intertidal an
subtidal areas

The monitoring of phytoplankton communities in Irish
estuaries, inlets and coastal waters is designed primarily
to detect changes related to nutrient inputs from specific
sources such as rivers and aquaculture operations. The
timing of surveys and the selection of sampling stations
is biased towards periods and locations that are most like-
ly to show departures from ambient local conditions. In
essence, this is equivalentdperational monitoring as
d defined by the WFD as it focuses on parts of surface wa-
ters where there is a risk that environmental objectives
will not be met.
Outside brackish lagoons, the most widespread genus is
Zostera. Z. naltii is rare, the main beds located at Mulroy
Bay (Co. Donegal), the mouth of the River Roe (Co. Der-
ry), Strangford Lough (Co. Down), Bull Island/Kilbar-
rack (Co. Dublin), Tralee Bay (Co. Kerry), Cunnigar
Sand Spit at Dungarvan and Backstrand at Tramore (Co.
Waterford). The annual, intertidal form @&f marina is
also quite rare, notable beds occurring at Inch and Ross-
behy sandspits (Dingle Bay), Tralee Bay (Co. Kerry),
Mornington/Boyne Estuary (Co. Louth), Rosslare Back-
strand (Co. Wexford) and Dungarvan Harbour (Co. Wa-
terford). However, the perennial subtidal form af
marina is widespread around the coasts (probably over a
hundred small beds) and locally abundant. It occurs on all Cork Harbour and the Broadmeadow Estuary. Elevated

types of substrate although in the literature it is often as- chIorophyII concentratlor.ws over I|m|t§d areas are regular
sociated with muds and fine sandestera beds, in par- features in some estuaries, notably in the south-east and

ticular, provide important nursery grounds for young fish mld-west, particularly during the summeri m.onths and pe-
and intertidal beds are notable as feeding grounds for riods of low freshwater flow. Whether this is a response

Brent Geese (e.g. Bull Island, Inch and Rossbehy sands—to nutrient inputs or represents nfatural co.nd|t|or.15 is un-
pits in Dingle Bay). known. Nevertheless, on the basis of available informa-

tion (largely nutrient inputs), some 20 estuarine sections
There are well-established methods for determining the (transitional waters) around the Irish coasts could not be
extent, density and biomass of seagrass beds and forconclusively classified as Non-Problem Areas from the

Approximately 3000 phytoplankton samples are collect-
ed annually from the vicinity of aquaculture operations.
Although the focus of these surveys is on harmful species
of algae, all species and their abundances are recorded;
biomass is not determined. In addition, regular surveys
are carried out during summer months in 25 bays and es-
tuaries around the coasts to assess effects due to inputs of
organic matter and nutrients. These surveys include
measurements of chlorophyll as an index of phytoplank-
ton densities. There are very few locations where phyto-
plankton biomass is clearly influenced by nutrients
derived from human activities. Examples are the Inner
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standpoint of eutrophication (OSPAR, 1999). These in-
clude the estuaries of the Castletown, Boyne, Broadmea-
dow, Liffey/Tolka/Dodder, Avoca and Slaney Riverson
the east coast; the Barrow/Nore/Suir, Blackwater, Lee
and Bandon Rivers on the south coast, and the Dedle,
Maigue, Deel and Garavogue Riverson thewest coast. In
addition, several bay and inlets including Dublin Bay,
Cork Harbour, Killybegs Harbour and Mulroy Bay are
classified as ‘potential’ problem areas.

As part of determining reference conditions for phyto-
plankton in Irish coastal waters, it will be necessary to se-
lect determinands for use as indicators of phytoplankton

of work has been, in the main, confined to short-term uni-
versity studies such as occurs in the curBratliversity

of estuarine fish project in progress at the Department of
Zoology, Trinity College. Although the range of fish spe-
cies known to frequent areas influenced by fresh water is
well documented, there is a lack of historical data on the
population size and structure of individual species and
considerable research would be needed to establish refer-
ence conditions for resident fish communities.

Discussion of the options for monitoring fish in transi-
tional waters are ongoing between the Marine Institute
and the CFB. The Marine Institute has agreed to play an

status. If, as might be the case, there is to be a substantialadvisory role whereas any research and monitoring activ-

increase in the number of sites and/or areas to be moni-
tored, field sampling followed by laboratory-based pro-
cedures may be impractical. Furthermore, neither
chlorophylla nor biomass are entirely satisfactory indi-
cators of trends in phytoplankton production, although
they can be useful in conjunction with analyses of com-
munity structure. Thus, it would clearly be sensible to
precede any long-term and broad-scale monitoring of
phytoplankton in marine areas by a programme of re-
search to identify the most cost-effective method for
achieving the objectives of such monitoring. This should
include the use of aerial surveillance (low-level photo-
graphic imagery) to record chlorophyll density patterns
and data from the Continuous Plankton Recorder (éPR)

ities related to fish in transitional waters will be the re-
sponsibility of the CFB. It appears that both agencies are
inclined to recommend that monitoring be confined to
anadromous fish, i.e. salmon and sea-trout. Among the
possible monitoring methods are the use of fish counters
at dams and weirs and acoustic measurements. However,
to date there has been little progress in evaluating the
practicality of applying these methods in bays and estuar-
ies or the potential for meaningful interpretation of the
data produced.

5.5.4 Hydromorphological quality elements

A concise summary of existing activities, methodologies,

there is considerable experience with both these systems'€Search needs and outstanding issues relevant to hydro-

in the UK offering the prospect of a common Irish/UK, if
not EU-wide, approach.

It is recommended that a study be conducted to ex-
plore (a) the use of aerial photography calibrated by
ground truth data, and (b) the CPR, as a means of
monitoring patterns and long-term trends in phyto-
plankton production in estuarine and coastal waters.

5.5.3.4 Fish fauna

The WFD requires the monitoring of fish in transitional
waters. Whereas the Marine Institute has extensive expe-
rience in monitoring the status of commercial fish popu-

morphological quality elements is giver: in Table 5.7.

At present, hydrographic surveys downstream of tidal
limits are carried out only in relation to specific research
or development (i.e. construction) projects or work relat-
ed to maintenance of navigation, etc. Freshwater flow is
routinely measured at the tidal limits of all major river
systems. The assessment of freshwater flow through
comparison withundisturbed conditions may be prob-
lematic in cases where land drainage and physical modi-
fication of river channels have caused changes to the
natural patterns of freshwater discharge.

There are no systematic surveys to document changes in

lations in coastal and offshore waters, there has been noyen structure, substrate and condition of inter-tidal ar-

routine monitoring of fish in bays and estuaries. This type

4. Programme of the Sir Alistair Hardy Foundation for Ocean Sci-

ence (SAHFOS), Plymouth.

A1

eas. Suitably quantified historical records of such fea-
tures are likely to be scarce, possibly non-existent.
Records do exist on the extent and rate of coastal erosion
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Table 5.7. Monitoring hydromor phological quality elementsin transitional and coastal water: summary table.

Element to be monitored M ethods available Current activities Resear ch needs/Outstanding issues
Reference values M ethodologies
Tidal regime
Transitional waters Methods available for measuring Hydrometric stationsand monitoring Need to examine historical records
freshwater flow, i.e. river discharge  devices established at tidal limitsof on freshwater discharges to estab-
and salinity. major rivers. lish inter-annual variability in rela-
Contacts: EPA, OPW tion to rainfall, etc., and freshwater
discharge in relation to salinity pro-
files.
Coastal waters Methods for measuring directionand Currents and freshwater influences Q. Reference conditions for coastalNeed to consider rationale for meas-

speed of dominant (tidal?) currents  (i.e. salinity) measured only for pur- currents — Does this mean tidailr-
in coastal waters exist but equipment poses of particular studies— not rou- rents?

may be in short supply. Freshwater  tinely.

flow regime can be determined by

salinity measurements.

Morphological conditions

uring coastal currents (and current
type) in reviewing measurement
options. Also consider relevance/
value of salinity and current data
from the MI's automated buoys
located further offshore.

Transitional waters Methods are available for measurifgo routine activities suitable for  Baseline data available from only aNeed to develop indices of morpho-

depth but there are no standard proaeasuring changes and trends; few coastal locations.
cedures for ranking the condition obbservations may be recorded for

substrates in inter-tidal and sub-tidaurposes of individual research

zones. projects.

logical condition that can be meas-
ured on numerical scales. Consider
use of aerial survey techniques.

Coastal waters Methods are available for measurirdo routine activities. Relevant Baseline data available from only aNeed to develop indices of morpho-

the depth, structure and substrate pirameters are recorded in some few coastal locations.
the sub-tidal seabed, e.g. Roxann.individual surveys.

Deployment on small in-shore ves-

sels may be problematic.

logical condition that can be meas-
ured on numerical scales. Consider
use of aerial survey techniques.
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in certain areas. Along soft, as opposed to rocky, coast-
lines, there is ample evidence to demonstrate that such
shores are unstable, i.e. constantly disturbed by ocean en-

ergy.

There are currently, also, no systematic surveysto record
the depth, structure and substrate of the seabed in coastal
areas or to record the dominant currents in these areas.
Periodic surveys of such features could be carried
through dedicated cruises of the research vessel Celtic
Voyager (see Section 5.5.2). A network of automated bu-
oysthat will record currents and other parametersisbeing
installed by the Marine Institute but, subject to setting of
the baseline for purposes of the Directive (Article 2(7),
these are likely to be seaward of coastal water bounda-
ries.

5.5.5 Conclusions — Estuarine and coastal waters

Historically, the rationale underlying Ireland’s marine
environmental monitoring programmes has been to meet
international requirements while also taking account of
the relative risks associated with prevailing levels of hu-
man activity and the general state of Ireland’s marine ec-

osystems as revealed by monitoring to date. Over the past

number of decades, monitoring has shown consistently
that, with a few well-documented exceptions, Ireland’s
near-shore waters are relatively clean and that ecological
impacts owing to human activities are small in scale and
often transitory (e.g. seasonal). Accordingly, the respon-
sible agencies have maintained their surveillance moni-
toring activities at levels commensurate with the
perceived need.

Although there is persuasive evidence from past monitor-
ing that the ecological status of Ireland’s coastal waters
and most estuaries and baysiigh or good, it would re-
quire a substantial increase in the national investment in
marine monitoring and research to confirm this position
in the manner expected by the WFD. Paragraph 21 of the
pre-amble to the Directive states that the WFD is intend-
ed,inter alia, to ‘make a contribution towards enabling
Community and Member States to meet those obliga-
tions’ contained in international agreements (including
the OSPAR Convention) on protection of marine waters
from pollution. The implications of this for the respective
EU/WFD and OSPAR monitoring programmes are un-
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clear but the statement would seem to offer an opportuni-
ty for some degree of integration of these programmes.
At the very least, one would assume that efforts will be
made to avoid unnecessary duplication and to ensure that
scientific resources available for monitoring are not di-
verted to one programme at the expense of the other. Re-
source implications for monitoring required by the WFD
are discussed further in Chapter 7.

Whereas the ultimate objectives of OSPAR and the WFD
insofar as protection of marine ecosystems is concerned
are quite similar, the approaches differ. The priority for
OSPAR is contaminant reduction without a requirement
to demonstrate biological effects, reflecting a rather
broad interpretation of the precautionary principle. The
WFD on the other hand focuses on maintaining ecologi-
cal quality and compliance with environmental quality
standards. Thus, in the case of the WFD, if ecological
quality remains high and standards based on reliable eco-
toxicological data are met, contaminant reduction may
assume a lower priority.

These differences are reflected in the respective monitor-
ing programmes. While OSPAR concentrates on chemi-
cal measurements, it is also developing indicators of
biological effects as part of the suite of measurements to
be used in monitoring. Until now OSPAR member states
have had flexibility in deciding whether or not to apply
biological effects measurements. They are not yet applied
in Ireland. Thus, for Ireland, implementing the WFD re-
quirement to develop and apply a range of methods for
assessing the status of marine plant and animal commu-
nities will constitute a major expansion of the national
monitoring programme.

5.6 Ground waters

5.6.1 The Groundwater Working Group of the
DELG Co-ordination Group

Groundwater expertise in Ireland lies mainly with the Ge-

ological Survey of Ireland (GSI) and the Universities.

This section of the report summarises the position on the
approach to groundwater monitoring agreed by the
Groundwater Working Group established under the aegis
of the WFD Co-ordination Group (see Section 1.4). The
remit of the Group was to assist in the technical interpre-
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tation of the Directive, and to provide guidance for River
Basin Projects in the delivery and implementation of
groundwater work requirements. The opinion expressed
in this section represents the interpretations of the work-
ing group as of 21 August 2001. The working group on
ground water is led by the Geological Survey of Ireland
and, in addition, comprises representatives from Ddchas
DELG, EPA, two local authorities (Monaghan and Tip-
perary (SR) County Councils) and one of the co-authors
of this report, Paul Johnston. The views of this group
have been edited in the context of this overall report and
any mistakes arewholly the responsibility of the main au-
thor.

5.6.1.1 Requirementsof the WFD

The Directive requires Member States to carry out anin-
itial characterisation of all groundwater bodies to assess
their uses, and the degree to which they are at risk of fail-
ing to meet the environmental objectivesFor those
groundwater bodies identified as being at risk, further
characterisation is required in order to establish a more
precise assessment of the significance of such risk.
Groundwater bodies at risk have to be monitored for
those parameters that are indicative of the risk.

However, it should be borne in mind that the exact re-
quirements of the WFD are not fully determined at this
stage. In particular, the European Parliament and the
Council have yet to adopt specific measures to prevent
and control groundwater pollution (Article 17) which, in-
ter alia, shall include criteriafor assessing good ground-
water chemical status (Annex I1, 2.2 and Annex V, 2.3.2
and 2.4.5) and criteria definition of starting points to be
used for the assessment of upward trends in accordance
with Annex 'V, 2.4.4.

Such criteria are necessary in order to:

e distinguish groundwater bodies at risk of failing to
meet the objectives of Article 4 from those ground-
water bodies at no risk, or only at negligible risk; and

« finalise the monitoring networks under Article 8.

In the absence of criteria adopted at Community level,

Member States are required to establish appropriate crite-

ria at the latest 5 years after the date of entry into force of
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the Directive. The EPA is currently developing guideline
values for the assessment of groundwater quality in Ire-
land (Proposed Guideline Values for the Protection of
Ground waters in lIreland, Draft for Comment, July
2001). Itis proposed, on an interim basis and pending fur-
ther elaboration of groundwater protection measures at
national and Community level, that the proposed EPA list
of parameters and guideline values be used for the char-
acterisation of groundwater bodies for the purpose of
River Basin Projects. It is envisaged that the Groundwa-
ter Working Group will continue to provide technical
guidance for implementation of the groundwater aspects
of the WFD. This guidance will be within the overall
framework encompassing surface water, ground water,
water-dependant ecosystems, and the pressures and im-
pacts caused by human activities. It is essential that all
these aspects are considered together in River Basin
Projects and management.

The fundamental theme of the WFD is the evaluation of
the hydrological cycle on a (topographic) catchment ba-
sis with particular focus on ecological interactions and
dependencies. The characterisation of water bodies
should, therefore, provide a basic understanding of the
surface—groundwater interactions in the principal catch-
ments. This understanding could be described as a 'con-
ceptual model' and form the basis of further analysis of
ecological and hydrological impacts.

Traditionally, the study and management of water re-
sources has largely focussed on surface water or ground
water as if they were separate entities. This approach will
no longer be acceptable. Nearly all surface water features
(streams, lakes, wetlands and estuaries) interact with and
are hydraulically connected to ground water. The interac-
tions, while difficult to observe and measure, take many
forms:

In most situations in Ireland, surface water bodies
gain water and solutes from groundwater systems.
Therefore, surface water resources and temporal
changes in flow regime and quality are affected by
geological materials (soils, subsoils and bedrock) and
ground water.

« In some cases, particularly in karst areas, the surface
water body is a source of groundwater recharge and
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can cause changes in groundwater quality. Therefore,
contamination of surface water can cause degrada-
tion of ground water and vice versa.

Pumping of ground water for water supply can
deplete water in streams, lakes or wetlands.

Two of the fundamental controls on water chemistry
in drainage basins are the type of geological materi-
als that are present and the length of time the water is
in contact with those materials.

The movement of water between ground water and sur-
face water provides a major pathway for chemical trans-
fer between terrestrial and aquatic systems. Therefore,
understanding the mixing of ground water and surface
water, particularly regarding acidity, temperature, dis-
solved oxygen and hydrochemistry, can help explain the
characteristics of surface aquatic environments and ena-
ble predictions of human impacts (e.qg. in relation to ni-
trates). For instance, some wetlands such as turloughs
and fens are directly dependent on ground water. In other
areas, the flow from ground water to surface water may
help explain the aquatic fauna and environment. Also, in
extremely vulnerable permeable areas, ground water can
act as a significant pathway for phosphorus (and other
contaminants) to lakes and streams, thereby being a po-
tential cause of eutrophication (and contamination).

It is clear that, irrespective of the requirements of the
WEFD, an understanding of the interaction of ground wa-

ter and surface water is essential to water management
L]

and planning. However, work for the WFD now provides
an opportunity to integrate all the components of the hy-
drological cycle. So the conceptual framework for

ground water needs to be broadened and expanded to en-

compass the overground components of the hydrological
cycle, including meteorological, hydrological, ecological
and hydrochemical aspects.

It is suggested that a 3-D ‘conceptual catchment’
should be used to help ensure that all aspects are inte-
grated, understood and described. In particular, it
would assist water managers to visualise groundwater
movement and the interactions with surface water.
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5.6.2 Characterisation of the ground water

A major element of groundwater characterisation is the
mapping and description of ‘groundwater bodies’. Char-
acterisation of ground water, as required by Article 5 of
the WFD, is sub-divided into two stages — initial charac-
terisation and further characterisation, where further
characterisation is required for groundwater bodies
deemed to bat risk.

Virtually all of the requirements of the WFD relate spe-
cifically to ‘groundwater bodies’ rather than to ‘ground
water’ and ‘aquifers’. As it is a term that is not normally
used by groundwater specialists, a description and under-
standing of the concept is crucial to enable the require-
ments of the WFD to be outlined and undertaken.

There are three relevant definitions in the WFD:

“Ground water” means all water that is below the
surface of the ground in the saturation zone and in
direct contact with the ground or subsoil.

“Aquifer” means a subsurface layer or layers of
rock or other geological strata of sufficient poros-
ity and permeability to allow either a significant
flow of ground water or the abstraction of signifi-
cant quantities of ground water.

“Body of ground water” means a distinct volume
of ground water within an aquifer or aquifers.

The concept of ‘Groundwater Bodies’ embraces

ground water that can provide for the abstraction of
significant quantities of water for human use (i.e. the
ground water which can and should be managed to
ensure sustainable, balanced and equitable water
use); and

ground water which is in continuity with ecosystems
and can place them at risk, either through the trans-
mission of pollution or by unsustainable abstraction
that reduces baseflows (i.e. the ground water which

Acknowledgement: Much of this Section is based on a draft report
from the UK WFD Technical Advisory Group. Further discussion
and consideration by this Group should further clarify issues relat-
ing to groundwater bodies. One of the authors of this report —
Donal Daly — is an observer on this Advisory Group.
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can and should be managed to prevent environmental
impacts on surface ecosystems).

The groundwater body is consequently the manage-
ment unit under the WFD that is necessary for the
subdivision of large geographical areas of aquifer in
order for them to be effectively managed. Thisisthe
key aspect of the groundwater body concept.

Groundwater bodies must be divided into those that:

e are not considered to fa risk and subsequently do
not requirefurther characterisation or a high degree
of surveillance (for the purposes of the Directive) but
are still management units and will require opera-
tional controls; and

e are considered to bat risk and, therefore, require
further characterisation and should be monitored

3. Poor (P) Aquifers

(i) Bedrock which is generally unproductive
except for local Zones (PI)

(i) Bedrock which is generally unproductive (Pu)

All Irish bedrock units are defined as aquifers. The only
subsoil that is classed as an aquifer is sand/gravel. Con-
sequently:

the total land area of the country, including all bed-
rock unitsand sand/gravel aquifers, will be sub-divid-
ed or grouped into groundwater bodies.

Other subsoils such as till, peat, clays are not classed as
aquifers and will not, thereforepnstitute groundwater
bodies.

5.6.2.2 Requirements of the WFD for initial charac-
terisation

(subjected to trend analysis, management measures The initial characterisation of ground waters (Annex I,

and reporting, etc.) as relevant.

5.6.2.1 Groundwater bodiesand Irish aquifers

The definition of groundwater body means that all
groundwater bodies will constitute part of an aquifer or
aquifers. Thereforen aquifer map must fir st be com-
pleted to enable groundwater bodiesto be delineated.

The aquifer categories defined @roundwater Protec-
tion Schemes (DELG/EPA/GSI, 1999) will be the starting
point for delineation of groundwater bodies. The aquifer
categories are as follows:

1. Regionally Important (R) Aquifers
(i) Karstified bedrock (Rk)
(ii)

(iii) Extensive sand/gravel (RQg)

Fissured bedrock (Rf)

2. Locally Important (L) Aquifers

(i) Sand/gravel (Lg)
(ih)

Bedrock which is generally moderately produc-
tive (Lm)

(i) Bedrock which is moderately productive only
in local zones (LI)
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2.1) will necessitate the location and delineation of
groundwater bodies, based on several factors:

« the hydrogeology, as indicated by the aquifer cate-
gory;

catchment boundaries;

¢ information on the strata overlying groundwater bod-
ies so that the vulnerability of ground water and
recharge to ground water can be assessed to assist in
delineating groundwater bodiasrisk;

« information on the pressures caused by human activ-
ities and the impact of these activities to assist in
delineating groundwater bodiasrisk; and

¢ information on ecosystems that are either dynami-
cally linked or dependent on ground water.

Theinitial characterisation includesinitial identifica-
tion of groundwater bodies followed, for each body,
by an assessment of pressures, overlying strata, and
linkages with ecosystems. As a consequence of these
assessments, it is envisaged that the initial identifica-
tion of groundwater bodies will require revision and
sub-division. Ultimately all groundwater bodies will
need to be categorised into those at risk and those not
at risk.
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Initial tasks

Table 5.8 outlines the current position and initial needs.
The first stage in mapping groundwater bodies requires
consideration of the aquifers and catchment boundaries.
Thisrequires:

production of a bedrock map of the RBD;

collection of relevant hydrogeological data from
existing sources;

compiling a map of karst features;
completion of an aquifer map of the RBD;

incorporation of the main river catchment bounda-
ries, as these will generally act as groundwater
divides;

delineation of boundaries of groundwater body types
based on the hydrogeological characteristics and
resource value of the aquifers, and catchment bound-
aries;

a description of these groundwater body types, which
would include a simple conceptual model (see Sec-
tion 5.6.3).

It is recommended that the aquifers be grouped as:
karstic (Rk) aquifers;

gravel (Rg and Lg) aquifers;

productive fractured bedrock (Rf and Lm) aquifers;
poorly productive bedrock (LI, Pl and Pu) aquifers.

This grouping is based on similarities in (a) hydrogeolog-
ical properties; (b) resource value; (c) likely monitoring
requirements; (d) influence on surface water characteri-
sation; and (e) the likely measures required to manage the
ground water. They can be considered as general ground-
water body types. They are further sub-divided by catch-
ment boundaries to give a preliminary map of
groundwater bodies. This will act as a framework for fur-

ther sub-division based on areas that are considered to bes

at risk (see: Section 5.6.4), and the nature of that risk.

The description of the groundwater body types should in-
clude information relevant to surface water characterisa-
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tion, and should be written so as to allow easy integration
with related aspects. The Working Group on Ground Wa-
ter proposes that the GSI will produce the bedrock and
aquifer maps, collect and compile relevant well and hydr-
ogeological data, compile and map karst features, and un-
the and description of
groundwater bodies for the following reasons:

dertake initial location

to maintain consistent standards for aquifer delinea-
tion country-wide;

to ensure that geological and aquifer boundaries
match across RBD boundaries;

to enable efficient access to relevant GSI databases
and maps, and updating of these databases; and

to ensure that the experience and expertise of the GSI
staff in aquifer delineation and in undertaking
groundwater protection schemes are utilised in RBD
projects and that the groundwater protection schemes
undertaken to-date are integrated with the River
Basin Management Systems (RBMSSs).

5.6.2.3 Strata overlying groundwater bodies

“Overlying strata” are the geological materials overlying
the water table in unconfined groundwater bodies and
overlying the top of the geological unit forming confined
groundwater bodies. These strata will consist of soils
(topsoils) and subsoils such as till, alluvium, lake and es-
tuarine fine-grained sediments, peat, and sand/gravel de-
posits that are not classified as aquifers or groundwater
bodies.

Identification of the general character of overlying strata
is required to enable:

assessment of the potential pathways of contami-
nants to ground water;

evaluation of the vulnerability of ground water to
contamination; and

analysis of recharge to ground water.

Information on overlying strata will also assist in risk as-
sessment, identification of measures to prevent contami-
nation and surface water characterisation.
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Table 5.8. Information needs, existing situation and recommended tasks for initial characterisation of groundwater bodies.

Information needs Existing situation Recommended tasksfor RBM S projects Objectives of work
Bedrock
Geological unit boundaries (dig- Digital bedrock maps and accompanying reports available in GSRieronfigure maps to suit catchment boundaries. To provide boundaries of aquifers and
ital) ~75% of country; the remainder will be available by mid-2002. Re-register data and boundaries to a common O.S. topograplgmundwater boundaries
Rock lithologies base (1:50,000). To provide information needed in delin-
Structural geology — faults, frac- Assessment of relevant aspects of structural geology eating aquifers
turing
Soils
Teagasc soils maps (until 1980s) available for ~45% of country ddeliver an integrated mapping programme for the RBD. To assist in assessing the character of
1:126,720, but not digitally. the overlying strata
New Teagasc maps of remaining areas (FIPS — Irish Forest Soils To assist in vulnerability and recharge
project) will be complete by 2002. These maps are potentially more assessments
useful than existing maps — scale is 1:50 k, different soil classifica- To provide essential information for
tion system is used, e.g. soils sub-divided into wet and dry; maps are surface water characterisation
digital.
Subsoils Map showing main  Subsoil maps are or will be available as part of county groundwaBamplete full coverage of all RBDs To enable sand/gravel aquifers to be
types — sand/gravel, till (boulderprotection schemes for ~50% of country. delineated
clay), peat, clays/silts, alluvium, GSI Quaternary Section is compiling existing information for To assist in assessing the character of
etc. remainder, but information is variable and is minimal for many areas. the overlying strata
Teagasc is producing subsoils maps as part of the FIPS—IFS project. To assist in vulnerability and recharge
These will include the GSI information. However, current plans are assessments

that ~40% country will not be mapped.

Map showing outcrops and shallow rock

QOutcrops digitised for ~20% of country. For counties with groundwater protection schemes: To assist in assessing the character of
Depth to rock data compiled or being compiled for ~50% of counthydate databases and maps and ensure digital maps are inteth@teerlying strata
including delineation of outcrop areas. with RBD GIS. To enable extremely vulnerable areas to
For counties without groundwater protection schemes: be located
Compile and digitise rock and shallow rock areas;. To assist in recharge assessment

Collect existing depth to rock data and delineate outcrop areas;
and estimate 3-m soil/subsoil contour using all available data
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The tasks that need to be undertaken to classify strata e springs;

overlying ground waters are; « marl lakes: and

« delivery of a soils map of the RBD (this will also be ¢ dune slacks.

needed for surface water characterisation); 2. Dependent ecosystems which, although surface water

+ completion of a subsoils map of the RBD; may be a dominant influence at certain times, are usu-
ally dependent on some ground water in the medium-
» production of a map showing rock outcrop areas; to long-term. These include:
« compilation of all existing depth to rock data; e rivers;
P lakes;
¢ a preliminary map of extreme groundwater vulnera-
bility (i.e. areas with <3 m soil and subsoil); and e swamps;
* a preliminary assessment of general recharge accept—° estuaries;
ance and runoff characteristics. * lagoons;

The Groundwater Working Group proposes fresigasc freshwater marshes;

would be a suitable body with the necessary expertise to * poor fens and flushes;

produce subsoils maps and that the GSI undertake the. transition mire and quaking bog;
production of a digital outcrop and depth to rock data
map. The GSI holds the relevant information on maps
and in various databases and it would be impracticable to *
undertake the work elsewhere. Further details are given « bog woodland;
in Table 5.3.

riparian woodland,;

wet willow—alder—ash woodland;

¢ non-marine caves; and

5.6.2.4 Ecosystemsand groundwater bodies * machairs.

w

Independent to locally dependent ecosystems where
surface water is the dominant influence and where
ground water is generally only locally important.
These include:

The WFD recognises (Annex V, 2.3.2) tlgabd status
for ground water is dependent on ensuring appropriate
groundwater conditions for the maintenancegafd sta-
tus for surface waters and the avoidance of significant
diminution to the status of terrestrial ecosystems which « raised bogs; and

depend directly on the groundwater body. « upland and lowland blanket bogs.

Terrestrial ecosystems dependent on ground water ocCur The WFD sets no lower area or site quality limits for
in areas where groundwater discharges to the surface orthese groundwater-dependent ecosystems. For the pur-
the rooting zone of the vegetation in sufficient quantity to  poses of the River Basin Projects, the consideration of ec-
determine the ecological potential of the site. Three basic gsystems dependent on ground water is likely confined to
divisions of wetlands that depend to varying degrees on sjtes identified as being of national or international im-
ground water can be recognised: portance for nature conservation.

1. Highly groundwater-dependent ecosystems where re- The following tasks are required:
ductions in quantity/quality cause major adverse

short- to medium-term. These include: candidate SACs under the Habitats Directive (92/43/

EEC) or designated SPAs under the Birds Directive

* turloughs; (79/409/EEC), or which have been proposed as Natu-
e fens, in particular rich fens and flushes; ral Heritage Areas (NHAS), with a view to statutory

71



Irvine et al., 2000-DS-5-M1

designation under nationa legislation. These are
listed on the Protected Areas register by the Depart-
ment of Arts, Heritage, Gaeltacht and The Islands;

* sub-divide these sites into the three categories (1, 2,
3) listed above and incorporate them into the RBD
GIS; and

« identify the groundwater bodies associated with each
site and conceptualise the relationship between the
groundwater body and the ecosystem.

Further details on the information needed for identifying
groundwater-dependent wetlands is outlined in Tablz 5.8.

5.6.3 Proposed methodology for delineation of
‘at risk’ groundwater bodies

One of the outcomes of initial characterisation (Annex,
2.2) is the identification of sites that are at risk. In the
context of the WFD at riskisthelikely failureto meet the
environmental objectives set out in Article 4 (see Section
4.4). The advice given in this section is based on current
interpretation of the WFD. This interpretation may
change somewhat (@) as the work progresses, (b) as the
interpretations of other EU countries become available,
and (c) as adviceis given by the EU.

The first stage will identify the types of groundwater
body, which are then sub-divided using catchment
boundariesto give the preliminary delineation of ground-
water bodies. Each of these groundwater bodies must be
examined in terms of the following criteria:

« the pressures on the groundwater body, including
point and diffuse sources of pollution, and abstrac-
tion of ground water;

¢ groundwater chemical status;

e groundwater quantitative status, in particular levels
of abstraction relative to recharge;

¢ long-term water level monitoring data;

* evidence of saline intrusion;

< the aquifer category (i.e. the value of the groundwa-
ter resource); and

« the extent of extremely vulnerable areas;

If the existing groundwater quality data are inadequate to
decide on the chemical status, further monitoring is re-
quired (see Section 5.6.4).

Good quantitative status requires that'the level of
ground water in the groundwater body is such that the
available groundwater resource is not exceeded by the
long-term annual rate of abstractiofAnnex V, 2.1.2).
Therefore, the principal parameter for assessing quantita-

tive status is the groundwater level. Spring discharges
should also be used, particularly in karstic and poorly
productive aquifers. The most widespread impact on the
guantitative status of a groundwater body is from long-
term groundwater abstractions. Consequently, informa-

tion on the location of abstraction points and rates of ab-
stractionisrequired. Owing to therelatively low levels of
abstraction and the generally high rainfall in Ireland, it is
unlikely that there will be many groundwater bodies
where the quantitative statusis at risk.

If, onthebasisof resultsof theinitial characterisation, the
risk of not meeting the objectivesisfound to existin only
apart of agroundwater body, this area may be delineated
as a separate groundwater body at risk, with the remain-
der being a groundwater body which is not at risk. How-
ever, it is recommended that all groundwater bodies
should:

« have hydraulic boundaries, e.g. groundwater divides,
flow lines, rivers; and

* be at least tens of Knin size to make them a practi-
cal unit for management.

The nature of development in Ireland and Irish hydroge-
ological conditions can give rise to localised groundwater
quality problems, which are often indicated by microbio-
logical pollution of private supplies, owing particularly to

the presence of nearby point pollution source/s. While
not specifically referred to in the WFD, microbial con-

tamination of drinking water supplies are clearly covered

e conservation designated ecosystems dependent onunder Article 7 and the requirements of the Drinking Wa-

ground water;
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83/EC. Thisisanissuethat requiresto be dealt within the
identification of risk. The following are examples of
groundwater bodies considered to be at risk and requiring
further characterisation:

« where area-wide survey findings show poor ground-

water quality;

« where area-wide survey findings show high levels of

abstraction relative to recharge;

integration of hydrogeological, hydrochemical/water
guality, ecological assessments with an evaluation of
the pressures and impacts to delineate and describe
groundwater bodies that (a) are not considered to be
at risk and do not, therefore, require further charac-
terisation or a high degree of surveillance; and (b) are
considered to bat risk and therefore require further
characterisation and should be monitored, subject to
trend analysis, management measures and reporting,
as relevant.

» groundwater bodies which encompass designated 5.6.3.2 Further characterisation

wetland habitats or ecosystems dependent on or sig-
nificantly supported by ground water, and which are

affected detrimentally by human activities or are
under threat; and

water might beat risk, but where current monitoring

ing further characterisation may elucidate further
such risk.

In describing groundwater bodies, and where practicable,

Annex 11, 2.2 of the WFD requires th&bllowing [ ..]
initial characterisation, Member Sates shall carry out
further characterisation of those groundwater bodies or
groups of bodies which have been identified as being at
« groundwater bodies where the pressures, vulnerabil- riskinorder to establish a more precise assessment of the
ity and aquifer category suggest that the ground significance of such risk and identification of any meas-
uresto berequired under Article11. The tasks that are re-
data do not indicate problems. Work carried out dur- quired for this are:

it is recommended that where there are similarities in hy- .

drogeology, pressures and impacts adjacent bodies with-

in a river basin district should be grouped. It is

recommended that grouping of small, discrete groundwa-

ter bodies (such as gravel aquifers) is done within an .

RBD where the pressures and impacts are similar.

5.6.3.1 Tasks for identifying groundwater bodies at
risk

The tasks that need to be undertaken (Table 5.8) are:

« identification and assessment of pressures;

» assessment of the quantitative and qualitative status

of ground water;

assessment of the potential for significant adverse
impacts on the ecology of designated groundwater-
dependent wetlands taking into account their type,
sensitivity to different pressures/impacts, distribution
and status; and
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detailed mapping and evaluation of pressures (i.e.
improving on the evaluation of pressures carried out
during initial characterisation);

collection and assessment of relevant hydrogeologi-
cal data on the hydraulic properties of the groundwa-
ter bodiesat risk;

vulnerability mapping and assessment of recharge, as
appropriate or mapping of extremely vulnerable
areas (we have to choose one of these options);

collection, compilation and assessment of water level
and abstraction data for groundwater bodies under
threat from over-abstraction;

collection and assessment of hydrochemical data,
and identification of water types. (Advice and assist-
ance on assessing the hydrochemical facies of differ-
ent water types and the water quality data would be
available from the GSl.);

evaluation of water quality data, assessment of trends
and likely causes of water quality deterioration;

evaluation of the groundwater quantity and quality
aspects of relevant ecosystems;
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refinement, if necessary, of the boundaries of the
groundwater bodies delineated at the initial charac-
terisation stage;

description of the relevant aspects for each ground-
water body, which should include a conceptual
model of the body;

establishment of a monitoring programme (see Sec-
tion 5.6.2)based on the results of further characteri-
sation; and

identification of a programme of measures, based on
the results of further characterisation, to achieve the
objectives ofgood groundwater status for at risk
groundwater bodies.

Further details on the tasks are given in Table 5.9. The list

chemical status of representative groundwater bodies or
groups of bodies. This means that monitoring points are
not necessarily required to be located in all groundwater
bodies but that they must be located so that they are rep-
resentative of the groundwater body.

In Ireland, some locally important and poor aquifers, ow-
ing to their hydrogeological conditions, have short flow
paths and the zone of contribution associated with the
monitoring points is very small. Therefore, the usefulness
of the existing monitoring points in terms of being repre-
sentative of the groundwater body must be assessed. In
addition the importance of natural springs as monitoring
points should be considered.

5.6.4.2 Groundwater quantitative status

of tasks that need to be undertaken is comprehensive; the,, order to establish the groundwater quantitative status,

actual work required will vary depending on the ground-
water body that is being characterised. Also, the work un-
dertaken should be focussed on the objectives and re-
quirements of the WFD. For some groundwater bodies, it
may turn out during further characterisation that the risk,
which was assumed from the initial characterisation, is
negligible. Once this has become clear, continued charac-
terisation is no longer necessary. The outconfardier
characterisation will be a comprehensive assessment of
the natural character (hydrogeological, hydrochemical,
ecological, hydrological, as appropriate) of the ground-
water body at risk. This must be linked to an assessment
of pressures and impacts, and followed by the identifica-
tion of appropriate measures to protect/enhance the
groundwater bodies.

5.6.4 Monitoring groundwater status
5.6.4.1 Background

In the WFD, groundwater quantity and quality are inex-
tricably linked for the purposes of establishing a coherent
and comprehensive overview of water status within each
basin district (Article 8). Likewise ground water is seen

not as a separate system but, through the hydrological cy- B

cle, is linked to the other elements of the cycle, including
surface water.

The WFD requires the establishment of monitoring net-
works to determine the groundwater quantitative and
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the WFD requires information on the available ground-
water resource, the long-term average annual recharge,
abstractions, variation in groundwater levels, information
on the parameters of the surrounding geological strata
and information on groundwater quality. The aim is to
achievegood quantitative status. The principal parameter

for assessing quantitative status is the groundwater level.
These measurements are taken at monitoring points such
as boreholes and also at spring discharges (as they are the
surface expression of the groundwater level).

The available information on the existing groundwater
level network as well as the recharge information will be
reviewed during the initial and further characterisation
stages. These stages will assist in the preliminary identi-
fication of groundwater bodiezat risk.

‘Good quantitative statuss established when

the groundwater level indicates that the available
groundwater resource is not exceeded by the long-
term annual average rate of abstraction;

the groundwater level is such that it allows the
achievement of the environmental objectives set for
associated surface water systems;

it results in no significant diminution in the status of
such waters; and
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Table5.9. Information needs and recommended tasks for further characterisation of groundwater bodies.

Information needs Recommended tasksfor RBM S projects
Hydrogeological
» Hydraulic properties, in particular hydraulic conduc- Identification of relevant hydraulic properties by means of:
tivity and effective porosity of groundwater body 1. evaluation of existing data;
* Information on degree of confinement 2. pumping tests on selected public supplies;
» Hydraulic properties of superficial deposits 3. numerical modelling, if appropriate.
+ Evaluation of stratification in groundwater body « [ ocation and description of confined aquifers.
 Recharge estimates for relevant areas « If vulnerability maps are not already available, mapping of extremely
» Baseflow and water balance data vulnerable areas (areas with <3 m soil/subsoil, plus karst features) on

at risk groundwater bodies should be undertaken. Drilling to assess
depth to rock is likely to be required. Where feasible and deemed nec-
essary, full vulnerability mapping should be undertaken. Hydrograph/
baseflow/water balance analysis, as appropriate.

¢ Assessment of the link between ground water and surface water —
evaluation of all relevant factors — baseflow, aquifer categories, vul-
nerability, etc., as appropriate.

« Assessment of recharge (a) in areas where the quantitative status of
ground water is at risk (see Section 5.3 for further details), (b) in
zones of contribution of abstraction sources.

Hydrochemical and water quality

» Hydrochemical and water quality data e Evaluation of water quality using EPA guideline values.
» Identification of groundwater types « Subdivision of chemical data into two categories — from sources with
« Assessment of impact of human activity relatively uncontaminated water and the rest.

¢ Use of graphical methods, such as Piper or Durov diagrams, to proc-
ess data from uncontaminated sources into water types.

¢ Assessment of trends.
Ecological

» Inventory of nature conservation sites on the Bro-An integrated rapid vegetation, hydrogeological, and hydrochemical
tected Areas register and of all highly groundwater-survey of a representative sample of the sites to characterise the nature
dependent ecosystems with which the groundwatenf the hydrogeological connections, the hydrological regimes and the
body is linked. hydrochemistry necessary to maintain their ecology.

» Groundwater quality and quantity requirements of the
associated ecosystems.

Hydrological

* Hazard mapping and assessment of pressures and
impacts

» Inventory of surface systems and bodies of surfacdJndertake the inventory
water, with which the groundwater body is dynami-
cally linked

See Annex I, 2.3

— it results in no significant damage to terrestrial eco- achieve good quantitative status or the groundwater body
systems which depend directly on the groundwater isat risk of failing to achieve the objective.
body.
Designing the quantitative status monitoring networ k
In addition, any change in flow direction as aresult of a

change in groundwater level should not cause saline or The monitoring network must be designed to provide an
other intrusion nor induce atrend in flow direction likely early indication of any negative changes on the quantita-
to result in such intrusion. A quantitative groundwater tive status of the representative groundwater body. The
audit is required where a groundwater body does not network shall encompass both groundwater bodiesat risk
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and those not at risk. Additional considerations are re-
quired for those groundwater bodies at risk. In particular,
attention should be given to the density of monitoring
points to assess the impact of abstractions and discharges
on the groundwater level.

In the case of cross-border groundwater bodies, the
density of monitoring points should be such asto esti-
mate the direction and rate of groundwater flow
acrossthe member state boundary.

All groundwater bodies that provide more than 100
m3/day asan average shall beincluded in themonitor-
ing programme irrespective of whether or not they
areat risk or are cross-border groundwater bodies.

Thelocation of monitoring sites must ensure that the spa-
tial variability and variability over time of the
groundwater surface can be sufficiently well recor ded
within agroundwater body. The density of sitesmust per-
mit the collection of the most reliable data possible, par-
ticularly in ecologically sensitive areas. The location and
density of the monitoring points is dependent on the hy-
drogeological conditions and also on the response of the
aquifer to recharge.

The frequency of monitoring shall be such asto allow as-
sessment of the quantitative status of each representative
groundwater body (or group of bodies) taking account of
the short- and long-term variationsin recharge and to sat-
isfy the requirements stated above. The frequency is de-
pendent on the hydrogeological conditions and on the
response of the groundwater body to recharge. No specif-
ic frequency of monitoring has been specified in the
WFD. Once suitable strategic groundwater level loca
tions have been identified, data loggers may be installed
at them. The time interval at which the data logger is set
can betime (e.g. set at 15-min intervals) or event driven
(record water levels when levels rise a pre-set amount).

Any groundwater monitoring done within the RBDs
needs to support/supplement the existing groundwater
level network, and to avoid duplication of national effort,
in order to provide areliable assessment of the quantita-
tive status of all groundwater bodies including an assess-
ment of the available groundwater resource. The
anthropogenic and natural changes in water level should
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be distinguished from each other. This echoesthe call for
good co-ordination made elsewhere in this report.

The recommended tasks for quantitative status monitor-
ing are:

following the review undertaken during the initial
and further characterisation stages, additional strate-
gically located monitoring points (boreholes or
springs) should be nominated;

the basis for the location and frequency of monitor-
ing needs to be specified. A review mechanism of the
suitability of the monitoring points should be built
into the monitoring programme;

compile well-construction data and hydrogeological
data for each monitoring point;

determine the zone of contribution of each of the
monitoring locations;

establish the groundwater quantitative status moni-
toring programme;

collate and verify the data and store in a GIS-compat-
ible data management system;

assess the groundwater quantitative status of each of
the groundwater bodies;

for groundwater bodies that fail to achieve good
guantitative status carry out a groundwater audit;

map the resultant groundwater quantitative status on
a colour-coded map; and

propose a programme of measures for those ground-
water bodies that fail to achieve good groundwater
guantitative status.

5.6.4.3 Groundwater chemical status

The WFD requiresurveillance andoperational monitor-

ing programmes to be established to assess the ground-

water chemical status with the aim of achievgmpd
chemical status. A number of parameters are used to as-

sess chemical status and a core group should be analysed

for in all samples with additional site-specific parameters



Review of monitoring and research to meet the needs of the EU WFD

being added, particularly for those groundwater bodies at
risk.

The information gathered in the initial and further char-
acterisation will be used to identify groundwater bodies
at risk with respect to their chemical status. Although cri-
teria for good chemical status are defined in Annex V,
2.3.2 it is worth bearing in mind that the exact require-
ments of the WFD are not fully determined at this stage.

Designing the chemical status-monitoring network

The WFD requires that a groundwater chemical status
monitoring network be set up, comprising a surveillance
and an operational monitoring network. The two net-
works shall be used for the monitoring of groundwater
statusin order to establish a coherent and comprehensive
overview of the chemical status of ground water within
each River Basin District. The networkswill aso monitor
groundwater bodies used for the abstraction of drinking
water. The operational network shall also detect the pres-
ence of long-term anthropogenically induced upward
trendsin pollutants. A programme of measuresto achieve
good groundwater status must also be proposed.

River Basin District Management Plans (RBDM Ps)
should ensure through good co-ordination mecha-
nisms that monitoring supports/supplements the ex-
isting groundwater level network, and to avoid
duplication of national effort, in order toprovideare-
liable assessment of the chemical status of all ground-
water bodiesincluding an assessment of the available
groundwater resource. The anthropogenic and natu-
ral changes in water quality should be distinguished
from each other.

Surveillance monitoring

The objective of the surveillance monitoring isto supple-
ment and validate the impact assessment procedure and
to provide information for use in the assessment of long-
term trends both as a result of changes in natural condi-
tions and through anthropogenic activity.

The surveillance monitoring programme must be ar-
ranged to ensure that a coherent and comprehensive over-
view of groundwater chemical status can be given for
each representative groundwater body or group of bodies.
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The network needs to be able to detect, at an early stage,
changes of trendsin chemical status, to register long-term
quality trends and to establish their causes (natural or an-
thropogenic). The monitoring programme needs to assess
the general chemical status of groundwater bodies wheth-
er or not they are at risk.

The necessary density of monitoring points should be de-
termined by the type and structure of the groundwater
body under review and by its use asawater resource. The
monitoring sites should cover all geohydraulic typolo-
gies. A monitoring site may be considered representative
if:

» the quality of the ground water recorded at that point
is considered typical of the wider area, or

« the monitoring site, owing to its position in the geo-
hydraulic system, and in view of existing land use in
the recharge area, is characteristic of a wider area.

To assess chemical status regular samples shall be taken
from the selected groundwater monitoring sites including
spring sites. A core group of parameters should be ana-
lysed for in all cases and other parameters that are signif-
icant in the catchment area of the groundwater body and
can constitute a negative influence on the groundwater
guality should be included. Groundwater bodies should
be monitored for at least pH, electrical conductivity, and
oxygen, nitrate and ammonium concentrations.

In addition, groundwater bodies that have been identified
as being at significant risk of failing to meet the objec-
tives shall be monitored for those parameters indicative
of the impact of those pressures. In the case of cross-bor-
der groundwater bodies, they shall be monitored for those
parameters which are relevant for the protection of all of
the uses supported by the groundwater flow.

The frequency of monitoring shall be such as to allow as-
sessment of the chemical status of each representative
groundwater body and to satisfy the requirements stated
above. The frequency will be dependent on the hydroge-
ological conditions and is dependent on the vulnerability
and flow regime of the groundwater body. The monitor-
ing frequency for surveillance monitoring should be at a
minimum of twice per year (spring and autumn). Ground-
water bodies comprising regionally important aquifers
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should be monitored more frequently owing to their wa-
ter resource requirements. In addition, monitoring sites
that demonstrate strong fluctuations of concentrations
over the period of the year should be examined more of -
ten. In the case of karstic aquifers subject to large fluctu-
ations in water quality at times of flooding, continuous
monitoring may be required for certain parameters.

Operational monitoring

The results of the surveillance monitoring programme
shall be used to establish an operational monitoring pro-
gramme for the RBDMPs.

The objectives of the operational monitoring programme
are to establish the chemical status of all groundwater
bodies determined to be at risk and to establish the pres-
ence of any long-term anthropogenically induced upward
trend in the concentration of any pollutant. This monitor-
ing is additional to the surveillance monitoring.

The operational monitoring programme shall be carried
out for all those groundwater bodies or groups of bodies
that have been identified, either through the characterisa-
tion or through surveillance monitoring, as at risk of fail-
ing to meet the objectives under Article 4. The selection
of monitoring sites should be representative of the rele-
vant groundwater body or bodies. Sites, identified during
surveillance monitoring, with increased pollutant con-
centrations or long-term anthropogenic trends should
also be used for operational monitoring.

The scope of parameters to be measured for opera-
tional monitoring should generally correspond to that
of surveillance monitoring and should be extended
where necessary to include elements polluting or
threatening to the specific groundwater body being
assessed.

Operational monitoring shall be carried out at aminimum
of once per annum and in between the surveillance mon-
itoring programme. As for surveillance monitoring, the
frequency of monitoring shall be such asto allow assess-
ment of the chemical status of each groundwater body, as
stated above. This frequency will depend on hydrogeo-
logical conditions and on the vulnerability and flow re-
gime of the groundwater body.

7R

The following tasks are identified for chemical status
monitoring:

following the review undertaken during the initial
and further characterisation stages, nominate addi-
tional strategically located monitoring points (bore-
holes or springs);

provide the basis for the location of the monitoring
points and the frequency of monitoring. A review
mechanism of the suitability of the monitoring points
should be built into the monitoring programme;

compile well-construction data and hydrogeological
data for each monitoring point;

determine the zone of contribution of each of the
monitoring locations;

establish the groundwater chemical status monitoring
programme that comprisessarveillance andopera-
tional network;

provide an estimate of the level of confidence and
precision of the results provided by the monitoring
programmes;

collate and verify the data and store in a GIS-compat-
ible data management system;

assess the groundwater chemical status of each of the
groundwater bodies;

identify any significant and sustained upward trend
in pollutant concentration from the operational moni-
toring programme;

map the resultant groundwater chemical status on a
colour-coded map; and

propose a programme of measures for those ground-
water bodies that fail to achieve good groundwater
chemical status.

5.6.5 Conclusions — ground waters

The DEL G Groundwater Working Group hasidentified a
detailed list of tasks required for implementation of the
WEFD. Itisclear that an essential early initiative needsto
be the characterisation of ground waters. Thisinevitably
requires significant survey effort to provide the basis of
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WFD implementation. A primary task is the completion
of the national GSI survey of ground waters. Thereisalso
aclear need for survey information to be collated into na
tionally available datasets. The collation of information
must extend to the description and quantification of
catchment features such as coverage of soil type in order
to assessrisk (see Chapter 4) to groundwater quality. The
application of such extensive data collations requires the
use of GIS and sophisticated data management proce-
dures. Data management in general is considered in the
next section.

5.7 Data management requirements for

monitoring

The demands for monitoring for the WFD will generate
large volumes of datafrom an array of organisations. The
need for an elegant and clearly defined strategy of data
management is obvious. Once the procedures for collec-
tion and anaysis of environmental data that meet the
needs of the WFD are established, results from monitor-
ing will befed into, progressively, local, regional and na-
tiona reporting structures. This will involve State and
non-governmental bodies in the exchange of information
and the reporting on quality status. The management of
data is helped greatly by an understanding of the effect
that catchment characteristics and management have on
measured quality states. These can be summarised as
driving forces, pressures, status, impacts and responses
(DPSIR). The WFD suggests that this is best achieved
through the involvement of all stakeholders. While this
can aso be alaudable goal of data management systems
it would be prudent to start with theinclusion of the main
bodies currently involved in data collections.

Current proposals of the DEL G indicate that there will be
five RBDs in the Republic of Ireland and two cross-bor-
der RBDs involving Northern Ireland. Monitoring and
data management require co-ordination among arange of
separate administrative entities. This involves local au-
thoritieswith afairly distinct geographical point of refer-
ence, RBMS projects which encompass geographically
holistic, but administratively complex regions, and or-
ganisations with aremit for national coverage. However,
data will be both generated and required at each level of
the hierarchy, involving multidirectional flows of infor-
mation. A transparent and clearly defined understanding
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of the information base is an essential requirement. This
should include the adoption of standard methods on the
description of the datasets and their exchange.

A recent EPA-funded project awarded to Compass I nfor -
matics for advice on |nformation Management and Data
Interchange between River Basin Management Systems
(RBMSs) and National Organisation highlights a
number of key tasks on the road to implementation of the
WEFD. These include:

« a review of information management strategies and
existing catchment management tools and datasets;

« the need for a strategic approach to the development
and application of GIS and associated databases for
RBMSs;

¢ the definition of datasets and the production of elec-
tronic data interchange (EDI) standards for informa-
tion transfer; and

e an assessment of specific GlS/data interchange
requirements for integration of data from cross-bor-
der RBMSs.

The development of reporting and analytical procedures,
including modelling, should aim to be responsive to
changes in pressures and to be predictive in guiding
catchment management. The use of GIS in data presenta-
tion and management will provide the medium through
which data and reporting is channelled. The capability of
GIS goes beyond a simple, albeit multi-layered, presenta-
tion. Catchment management strategies can benefit from
incorporation into GIS of data analysis and modelling.
This is important for assessment of risk (as required for
initial characterisation of RBDs and the identification of
pressures (Article 5; Annex Il), specific pollutants (Arti-
cle 16), groundwater pollution (Article 17) and the re-
sponse of aquatic systems to the programme of measures
(Article 11)). The application of GIS can be enhanced by
reference to internationally adopted standards on GIS da-
taset description (e.g. the US Federal Geographic Data
Committee).

The need to establish the extent of data production from
the different National Organisations and their availability
for WFD implementation will raise commercial and legal
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issues aswell astechnical ones. Theseinclude the resolu-
tion of potentia difficulties to data management on poli-
cies of charging, confidentiality and conditions of use.
The spirit of the WFD isthat datarequired for assessment
of risk, the establishment of monitoring programmes and
the implementation of measures within River Basin Dis-
trict Management Plans (RBDMPs) need to be, at least,
available to the Competent Authorities. Currently not all
datasets of relevance to WFD implementation are availa-
ble. Thisisparticularly, but not exclusively, the case with
datasets that are classified as commercialy sensitive, e.g.
Nutrient Management Plans under the Rural Environ-
mental Protection Scheme (REPS). The restriction of
data flow owing to commercial confidentiality needs
careful consideration and, if deemed to be justified, the
creation of protocols that neither restrict the rights of the
individual nor the ability to apply optimal catchment
management systems. The recent report (Clenaghan et
al., 2001) on the implementation of the Phosphorus Reg-
ulations (S.1. 258 of 1998) highlights, inter alia, unsuc-
cessful attempts by local authorities to obtain farming
statistics from the Department of Agriculture, Food and
Rural Development. A lesser hindrance to data availabil-
ity, but neverthel ess of someimportance, istherestriction
of data use owing to high costs, copyright protection and
State Agency procedures. Low-cost availability of data
collected and analysed by Government or State agencies
will facilitate WFD implementation. This is particularly
so if, in the longer term, public participation as required
under Article 14 isto be a meaningful process.

571 Modédling and Gl Sintegration

Some datasets of potential use for WFD implementation
are complete thematic entities in their own right. Exam-
ples are forestry maps from the FIPS database of the For-
est Service, datasets on protected areas published by
Duchasand the Groundwater Protection mapping under
development at the Geological Survey (GSI). Others, es-
pecially key OSI datasets are basic building blocks which
require considerable editing to derive suitable datasets
(e.g. polygonised and attributed rivers and lakes). Con-
sideration needs to be given to the centralisation of na-
tional and standardised datasets (e.g. lake identification
codes or river reach sectioning and identification codes as
developed by the EPA) for usein all RBM S projects.

[N

The identification and description of appropriate soft-
ware models is important for data management required
by the WFD. Issues to be considered in application of
software models in RBMS include (1) the need to more
fully understand observed patterns (e.g. water circulation
regimes in estuaries are difficult to understand without a
hydrodynamic model), and (2) the requirement to access
the potential change in status arising from a change in
conditions (e.g. the examination of alternative manage-
ment strategies). Model use should also be assessed in the
context of scale (e.g. whole catchment compared with an
impaired river section). A review of thisissueasit relates
to phosphorus mobility can be found in Jennings et al.
(unpublished report to the EPA). However, model devel-
opment needs to be appropriate to the context of its use.

It isrecommended that thereisaneed to develop GIS
interfaces of catchment models in order to incorpo-
rate dynamic models and that models used in RBM S
should have a clearly defined purpose and well-docu-
mented methodology. The development and applica-
tion of GIS systems within RBM S projects needs to
facilitate linkage with systems operated by a number
of organisations and the need for bi- and multi-direc-
tional information exchange.

An optimal GIS should be able to support a variety of
functions and operate at a variety of scales or support a
nested scale approach. It will be critical to specify the
functionality required of the GIS and include long-term
requirements for WFD-associated analysis and reporting
structures. The application GIS for analysis of catchment
processes and dissemination has been, and continues to
be, developed by anumber of European and international
projects.

Reviews of modelling systems have been prepared by,
amongst others, the Natura Resources Conservation
Service of the US Department of Agriculture (Natural
Resources Conservation Service, 2000) and the Water
Environment Research Foundation (2000) which serves
the water industry in the US. A list of commonly refer-
enced models, of relevance to the WFD, is given in
Table 5.10. Most of these models are related to phospho-
rus mobility. Of significance for hydrologic pathwaysis
the SHE (Systeme Hydrol ogique European) hydrological
model (Abbott et al, 1986). This has undergone consid-
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erable development, primarily in Europe (e.g. SHE-
TRAN (Bathurst and Purnama, 1991)).

The Hydrological Simulation Program-FORTRAN
(HSPF) system (Bicknell et al., 1996) isacomprehensive
system for the simulation of catchment and water quality

for both conventional and toxic organic pollutants. It is
actively supported by the US EPA and is incorporated
within their integrated, Gl S-based, water quality manage-
ment system BASINS (Better Assessment Science Inte-
grating Point and Nonpoint Sources). It has been stated

that the HSPF is "the only comprehensive model of wa-
tershed and water quality that allows the integrated sim-
ulation of land and soil contaminant runoff processes
with in-stream hydraulic and sediment—chemical interac-
tions"(US EPA, 1995), although the extent of comparison
with the SHE system is unclear. BASINS is based on the
proprietary ArcView GIS.

5.7.2 Developments in Ireland and Catchment
Envisage

The data management project runGpmpass I nfor mat-

ics will assess the current use and applicability of differ-
ent GIS formats for application to the data management
required for the WFD. GIS as a tool for catchment man-
agement is at an early stage of development in Ireland.
There is, however, development of a prototype system,
Envisage, for use in data management by the Local Gov-
ernment Computer Services Board (LGCSB)visage
utilises MS Access and the Mapinfo GIS and was com-

missioned by the DELG in 1996 as a system for the man-
agement of River Basin Projects. It includes modules for
rivers and lakes, farms, water quality, discharges, sludge,
bathing and geology. An upgrade in 199%Caichment
Envisage has been used in the Three Rivers Project and
the Lough Derg/Ree Project. Its goal is to provide reports
for catchment management and implementation of local
authority nutrient management plans. The data store of
Envisage is made up of individuaAccess databases,
which can be modified and reviewed individually from
outsideEnvisage. Stand-alone data management systems
can be developed which includeter alia, data from wa-

ter chemistry monitoring, farm surveys, and hydromet-
rics. This system has also been deployed in the Lough
Derg/Ree project, which had a central data management
office in Clare. A “laboratory system” pilot scheme (Lab-
Info) with a more simplified format is currently in place.
There are plans to enable the use of Labinfo from the In-
ternet.

One advantage of the system appears to be the relative
ease of use (Box 5.5iowever, whether or ndfatch-

ment Envisage will be used in RBMPs is, pending a thor-
ough review, uncertain. Th@atchment Envisage system

to date has focussed, via a series of task-orientated mod-
ules, on tools primarily for the recording and audit trail of
survey and laboratory data. It remains to be seen if there
is the capacity to exparithvisage for multi-scale risk as-
sessment and other tasks involving GIS-based, multi-top-
ic analysis as defined by the WFD.

Table 5.10. Modéelsincor por ating nutrient fate and transport elements (adapted from WERF, 2000).

Model acronym Model hame

Sponsor/devel oper

AGNPS-98 Agricultural Non-Point Source Pollution Modelling System — continu@SDA ARS
version
ANSWERS Areal Nonpoint Source Watershed Environmental Response Simulation  North Carolina State University
CREAMS Chemicals, Runoff and Erosion from Agricultural Management Systems USDA ARS
GLEAMS Groundwater Loading Effects of Agricultural Management Systems USDA ARS
HSPF Hydrological Simulation Program-Fortran US EPA; USDA
MIKE SHE Distributed and Physically Based Modelling System for Flow, Water UK Institute of Hydrology and Danish
Quality and Sediment Hydraulic Institute
SHE/SHESED Basin Scale Water Flow and Sediment University of Newcastle, UK
SWAT Soil and Water Assessment Tool Texas A&M, USDA ARS
SWRRBWQ Simulator for Water Resources in Rural Basins USDA ARS

1
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Box 5.5 (Courtesy of LGCSB)
Diagram to represent flow of information and requirement of skillsto implement Envisage.
LOCAL AUTHORITY

Task Oriented Modules Operational Staff

NN No Special Skills

‘\\ N Standard Data Structures
Al \\
\\ N More Static
Envisage GIS Environment Section GIS Staff N Data Flow
\ ¥ from Other
\ GIS Qualifications Agencies
\
\ Standard Data Structures
\
\
= CATCHMENT & RBD PROJECT OFFICES =
Y 7
Catchment Envisage GIS ‘/ Project Data Analysis Staff
\
\St\mr State of the Art GIS GIS Experts
\\ Standard & Local Data Structures
LY
A)
k EPA
Dynamic \
Data Flow
- Catchment Envisage Gl Project Data Analysis Staff
Other State of the Art GIS GIS Experts
Standard & Local Data Structures

5.8 Summary of methodological

straints to monitoring

con-

There are two clear conclusions that arise from areview
of monitoring capability for implementation of the WFD.
These are:

1. Monitoring programmes must be carefully
planned, adequately financed and tightly co-ordi-
nated. This will necessitate meaningful liaison
among agencies and others involved in monitor-
ing. This is essential where there are overlaps of
statutory duty.

2. Monitoring should haveclear objectivesrelated to
the need to determine quality ratios based on defi-
nitions of reference conditions.

There are, furthermore, a number of important recom-
mendations for the effective implementation of monitor-
ing. These are:

!2

The need for agreement on which elements and
parameters are required to be monitored.

The need to develop protocols for the monitoring of
most, if not all, biotic elements. These should be
robust and subject to measures of Quality Assurance.
This will require further research and development.

The understanding of underlying spatial and tempo-
ral distribution is critical for efficient monitoring. All
monitoring should take into account natural variabil-
ity and, wherever possible, incorporate estimates of
precision in reporting of the results.

Monitoring in all the River Basin Districts requires a
consensus on the use of techniques, taking into
account accepted international practice and pub-
lished standards.

Surveillance and operational monitoring  pro-
grammes should be designed and managed in paral-
lel, with a view to minimising the number of
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sampling sites and surveys necessary to meet the data
reguirements of the Directive.

A need to ensure that all monitoring required under
existing legislation is brought up to the specified
standard without delay.

A reappraisal of existing Regulations where these
appear to be inadequate to meet the monitoring
demands of the WFD.

There should be an extensive collation of relevant
and reliable historical records.

It is clear that an essential early initiative needs to be
the characterisation of ground waters. This inevitably
requires a significant survey effort to provide the
basis of WFD implementation. A primary task is the
completion of the national GSI survey of ground
waters.

]2

Technical options for making measurements of all

monitoring elements need to be explored, taking into
account both state-of-the-art developments and more
straightforward techniques.

Consideration should be given to the development of
programmes for training in order to provide an ade-
guate national capacity for quality assured and quan-
titative measurements of the required elements.

There is a need to develop refined information sys-
tems with the capacity for efficient data transfer
among RBDs and national authorities. This should
include the development of GIS interfaces of catch-
ment models in order to incorporate dynamic models.
Models used in River Basin Management Systems
need to have a clearly defined purpose and a well-
documented methodology.



6. Towards a national WFD implementation strategy

6.1 Introduction

The Water Framework Directive (WFD) provides for a
comprehensive strategy for the protection and manage-
ment of water resources. It has many implicationsfor wa-
ter management in Ireland. It requires a shift towards
integrated management of all water bodies on a catch-
ment basis, including adjacent coastal waters, as well as
the development of quality criteria reflecting conditions
in healthy (i.e. undisturbed) aquatic ecosystems. The
WFD also requires a systematic assessment of the im-
pacts of water uses linked to measures to protect, and
where necessary restore, water quality. The traditional,
more piecemeal, approach to water management must be
adapted to the requirements of the WFD. This will cer-
tainly require changes in the methodologies used to as-
sess the ecological quality of aguatic systems and the
anthropogenic pressures on them. It would not, however,
appear to necessitate the creation of any new authorities.
The view of the DELG is that implementation of the
WFD will be achieved through greater co-ordination
between the existing competent authorities, without the
establishment of any new authorities and without any
transfer of functions between authorities. This seems to
be the preferred approach being adopted by most EU
Member States. It may be necessary, however, to assign
additional functions to certain authorities (e.g. the mak-
ing of a River Basin Management Plan (RBMP)). The
Department of the Environment and Local Government
(DELG) hasthe lead role in relation to the initiation and
co-ordination of arrangements for implementation of the
WFD. The major portion of the work for implementation
of the WFD fallswithin thewater quality management re-
mit of the DEL G, local authorities and the Environmental
Protection Agency. Important additional elementsare en-
visaged as being contributed by other agencies. The ap-
proach adopted by the DELG is that each of the new
River Basin Districts (RBDs) will be chaired by a lead
authority. These are proposed to be:

e Shannon RBD (Limerick County Council)

e Eastern RBD (Dublin Corporation)

R4

e Western RBD (Galway County Council)
» South-Eastern RBD (Carlow County Council)
e South-Western RBD (Cork County Council)

It is envisaged by the DELG that the National Co-ordina-
tion Group will provide the forum for technical guidance.

Regardless of the political arrangements it is clear that the
strategy embodied in the WFD needs to be matched by a
co-ordinated national strategy for implementation. This
is particularly relevant to the planning and conduct of sci-
entific activities, the success of which will depend on
good collaboration between agencies and a common un-
derstanding of roles and responsibilities. Certain techni-
cally complex actions must be completed in less than 4
years. This stresses the need for a well-organised and ef-
ficient scientific contribution, especially during this pre-
paratory period. The implementation strategy should
clarify the division of responsibilities and procedures for
inter-agency co-ordination, for the orderly phasing of re-
lated or dependent activities and for the provision of sci-
entific and technical resources. A national strategy would
help to harmonise approaches within and between the
various RBDs and to ensure the optimum distribution of
functions and responsibilities between national and re-
gional authorities.

A Common Strategy on the Implementation of the Water
Framework Directive, agreed by the EU Water Directors,
was issued on 2 May 2001. The document acknowledges
that the WFD presents a major challenge to Member
States, noting the demanding timetable, the complexity
and incompleteness of the text, the diversity of possible
scientific approaches, the problems of capacity and the
limited availability of human and financial resources.
The main purpose of this EU strategy is to clarify and de-
velop technical and scientific information to assist in the
practical implementation of the Directive. To this end, a
set of ‘key’ activities is presented, consisting of work-
shops each with a lead country and broad representation
from the Member States that will develop guidance on
how particular aspects of the Directive might be imple-
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mented. It is, nevertheless, made clear that the responsi-
bility for implementing the Directive lies fully within the
competence of individual Member States. Thus, whereas
the guidance resulting from this initiative may be very
useful, the Common Strategy does not obviate the need
for anational strategy.

While it is recognised that the DELG Co-ordination
Group is active in formulating reguirements for the
WFD, it is recommended that a national WFD imple-
mentation strategy should be drafted and widely distrib-
uted to address the following aspects of the Directive:

« designation of functions and responsibilities between
agencies (including local authorities);

» national and regional mechanisms for co-ordination
and liaison;

¢ Republic of Ireland/Northern Ireland (North/South)
collaboration;

» establishment of technical working groups and work-
shops;

e contractual arrangements for technical services (e.qg.
monitoring and assessment functions);

* environmental data management;

e information flow — publication and dissemination;
and

* public consultation procedures

6.1.1 Need for a sequential approach

It is clear from the articles and annexes of the Directive
that implementation will involve a sequence of activities.
This is not only indicated by the deadlines for the com-
pletion of particular actions but also by the nature of the
scientific and technical tasks that must precede the devel-
opment of management plans, monitoring programmes

6.2 National and regional co-ordination

A fundamental component of the implementation strate-
gy will be the identification of centres of responsibility
for the various administrative and technical functions
specified under the Directive. Although certain decisions
of a procedural or organisational nature may continue to
be the responsibility of a national inter-agency WFD Co-
ordination Groupit isstrongly recommended that day-
to-day activities be managed by a dedicated office,
within an appropriate national agency, with overall re-
sponsibility for harmonising activities regionally (i.e.
within and between RBDs) while monitoring progress
and ensuring that targets are met. It will be particularly
important to harmonise activities under Annex V of the
Directive and the procedures used in preparing manage-
ment plans, including the setting of ecological reference
values and the design of monitoring programmes.

Similarly, the responsible bodies within RBDs will need
to appoint appropriately qualified individuals, operating
internally from dedicated offices, to service WFD man-
agement groups or steering committees, to liase with na-
tional agencies, to co-ordinate activities relevant to their
Districts and to assist with the preparation, implementa-
tion and ongoing review of Management Plans.

It is important to stress that, although good management
and co-ordination will be essential to the success of the
WFD, great care should be taken to avoid an excessive
number of management committees and meetings. It is
particularly important to avoid a situation whereby senior
managers and specialists are involved in numerous com-
mittees and have too little time between sessions to make
productive contributions. Rather, sim and efficient
management structure is called for. Accordingly, the
national strategy should seek to minimise the number of
committees and working groups at regional level.

6.2.1 Preparation of River Basin Management
Plans

It appears that management ‘systems’ and ‘strategies’ for

and programmes of measures. A schematic representingRBDs are to be prepared largely by contractors under the

a logical sequence of actions, highlighting the most im-
portant scientific tasks and considerations, is given in
Figure 6....

!k

direction of management groups and steering commit-
tees. While this approach obviates the need in the short-
term to recruit additional specialists into the public serv-
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» Assessing pressures & impacts
» Differentiating waterbody types
» Setting type-specific values

i.e. reference conditions)
* Analyse economics of water use
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Action 1
Establish Administrative Structure

National Co-ordination Centre
Designation of River Basin Districts
Identification of Competent Authorities
Allocate responsibilities for data collation

Agreements between collaborating agencies

Assign responsibilities for tasks under Article 5

Action 2

Define, classify, characterise & assess
waterbodies

i.e. perform tasks specified under
Article 5, taking into account:

e Annex Il

e Annex Il

» Surveillance monitoring (Annex V)

Annex V
* Definition of ecological status

* Monitoring design parameters

Action 3a

Develop Programme of Measures

Taking into account:
* Outcome of Step 2

* Monitoring results

Action 3b
Design Monitoring Programmes

Take into account:
¢ Outcome of Step 2
¢ Annex V

« Existing monitoring activities

Action 4
Prepare River Basin Management Plans

Review/Revise
N

]

|

Action 5 |

]

Initiate measures, monitoring, reporting & review [ ____________ 3

procedures

Figure 6.1. Draft scheme for implementation of the EU Water Framework Directive

ice, it will not eliminate the need in the long-term to build
capacity within the regulatory system to fully implement
the Directive. The WFD management system is an itera-
tive process, requiring continuous review and updating
according to the rate of progress and the emergence of
new water-related issues.

RA

Regiona plans for WFD implementation examined to
date stress the importance of Geographical Information
Systems (GIS) as akey tool in data management and as-
sessment of water quality. Acceptance of the need for
trained GIS operators is a positive step. Nevertheless,
there are many ongoing scientific and technical aspects of
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the Directive that cannot be met by GIS systems. These possible use of existing resources. A major consideration
include the identification of research needs, assessments is the need for work to proceed simultaneously in all
of natural variability and the impacts of climate change, RBDs while maintaining consistent practices and proce-

socio—economic evaluations of water uses and impacts, dures. This will entail both good co-ordination and super-
the review of standards and criteria and the design and vision.

development of monitoring programmes. Many of these

activities are ongoing. Thus: It is not expected that individual RBDs would have ac-
cess to sufficient technical resources, either from within
their local authorities or through consultants, to under-
take many of the scientific activities required under the
Directive. Apart from this, it would be very difficult to
maintain consistent approaches using a wide variety of
personnel with different backgrounds and levels of ex-
pertise. Thus, it will probably be necessary to depend on
national agencies with relevant responsibilities, knowl-

. . . . edge and capabilities to provide specialised services to
Specialist services, advice and assistance should be read- g P P P

. . . - . . the RBDs, perhaps on a rotational basis.
ily available to, if not within, the leading RBD agencies. P P
The schematic in Box 6.1 illustrates the relationships be- ) ) . ]
. . Avital part of the national WFD implementation strategy
tween management and technical resource centres envis- ) )
s will be arrangements for the analysis of water, sediment
aged in this report. ) )
and biota samples collected under the various WFD-

monitoring programmes. Whereas routine water quality

whereas consultants might be used for discrete
projects in some fields, in the long-term it will be es-
sential to build capacities within the public service to
ensure that the necessary manpower is available to
manage WFD-related activities and to make judge-
ments and decisions of a technical and scientific na-
ture.

Box 6.1 measurements may be undertaken by the existing region-
Technical co-operation & co-ordination al laboratories, more specialised analyses (e.g. hazardous
substances, detailed taxonomy) will probably require the
National WED services of central laboratories. It will be difficult to as-
Co-ordination Centre sess the adequacy of existing facilities until full details of
A the design of surveillance and operational monitoring ac-

____________

tivities become known. Indeed, a strong argument for ex-
pediting negotiations and decisions that will precede the
D ___ development of WFD-monitoring programmes is the
‘L time required to organise laboratory facilities, particular-
ly if new methods and capabilities need to be introduced
or capacities extended. All laboratories contributing to
WFD-monitoring activities will be expected to have in
place appropriate internal and external Data Quality As-
surance (QA) procedures. In addition, where two or more
laboratories undertake the same analytical measurements
each facility should participate in regular inter-laboratory
An important issue to be addressed by the implementa- comparison exercises. Whereas it seems likely that QA
tion strategy will be the assignment of responsibilities for procedures and inter-laboratory comparisons will be or-
research, monitoring and the setting of reference condi- ganised on an EU-wide basis:
tions, standards and ecological values. These activities
will require inputs from a number of state agencies and it it is strongly recommended that a national centre for
will be important that these agencies adopt approaches to WFD/QA co-ordination be established to guide and
the utilisation of staff and facilities that make the best overseeall such activities.

Technical & Scientific
Resource Pool

- - -

Local RBD Authority

6.2.2 Technical responsibilities

k7
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Where local authorities depend on particular agencies to
undertake scientific work on a continuous basis, it would
be prudent to draw up agreements or understandings be-
tween the authorities and agencies concerned specifying
the precise services to be provided and any relevant con-
ditions regarding, inter alia, frequency of work, data
management and reporting systems.

The monitoring of certain quality elements (e.g. mac-
roalgae and vascular plantsin transitional and coastal wa-
ters), and even the design of monitoring methods, could
be undertaken by private sector consultants under con-
tract to appropriate state agencies. In such cases, it will be
important to ensure that the contractor has the necessary
combination of expertise and experience, as well as the
requisite facilities and equipment, and maintains suitable
quality control procedures (preferably some form of ac-
creditation).

6.2.3 Planning and co-ordinating scientific activ-
ities

Monitoring is one of abroad set of scientific functionsin-
volving the collection and assessment of information on
aquatic ecosystems (Box 6.2).

There is a high degree of inter-dependency between the
scientific activities required for successful monitoring.

Box 6.2

Scientific activities under the Water Framework
Directive

e Characterising water bodies
» |dentifying anthropogenic impacts
» Determining variability in water quality
» Setting reference conditions
* Monitoring
— design
— sampling

— data processing & interpretation

!R

For example, reference conditions must take account of
natural variability and understanding of variability will
depend on the nature and extent of previousresearch. The
design of surveillance monitoring must be consistent
with the values assigned to the various quality elements
used to represent reference conditionsin the different wa-
ter bodies. Similarly, the design of operational monitor-
ing will depend on conditions currently affecting the
ecological quality of water bodies, both in terms of the
physical nature of the water bodies, the extent of affected
areas and the particular parameters to be monitored.
Careful planning and good co-ordination will be needed
to ensure the smooth and efficient conduct of the scientif-
ic functions under the Directive, including arrangements
for technical consultation and data management (see
Chapter 5.7).

Initialy, scientific prioritieswill, to alarge extent, bedic-
tated by the requirements of Article 5 of the Directive.
The main early tasks are the analysis of river basin
characteristics and the review of anthropogenic im-
pacts. Both tasks will require the collation and review of
large amounts of information and data from multiple
sources. In essence, these are stepping stones to the clas-
sification of water bodies, the design of monitoring pro-
grammes and the preparation of programmes of measures
to mitigate unacceptable impacts. The main scientific
considerations to be taken into account in conducting
these analyses and reviews are given in the annexes of the
WEFD, particularly Annexes Il and V. The relationships
between Article 5 and these two annexes are illustrated
schematically in Figure 6.2, This diagram shows interac-
tions that may not be immediately apparent from an ini-
tial reading of the Directive. It serves to emphasise the
following important points:

e the linkages between requirements of Article 5 and

particular parts of Annexes Il and V,

» reference conditions need to be set in conjunction
with the design ofurveillance monitoring; and

« existing information is unlikely to be sufficient to set
meaningful reference conditions; research and/or
surveillance monitoring will be required to fill the

gaps.
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The approach to setting reference conditions may vary
depending on waterbody types, not least because differ-
ent agencies are likely to be involved and there are con-
siderable differences in the amount and quality of
information available. It seems essential, however, that
the reference conditions set within each RBD should
form a balanced and cohesive set from the upland rivers
to coastal waters, recognising the natural transitions that
occur within catchments. Thus, as recommended in
Chapter 5, the setting of reference conditions within each
River Basin District should be a carefully co-ordinated
and integrated activity.

It will be difficult to comment on the organisational as-
pects of the tasks required under Article 5, and Annexes
I1'and V, until the results of EU activities in preparing
common guidance are known. Much will depend on the
amount of work that remains to be done at national level.
Nevertheless, the national strategy should aim to consol-
idate activities to the maximum extent possible, avoiding
unnecessary regionalisation. For example, the classifica-
tion of water bodies could be the responsibility of one or
two national working groups. Thiswould be preferableto
aregional classification processthat might result in alack
of uniformity in the designation of type-specific water
bodies.

6.24 Marine monitoring under the WFD and
OSPAR Convention

In relation to monitoring and assessment of transitional
and coastal waters, Ireland has an established programme
that responds to the requirements of the Convention on
the Protection of the Marine Environment of the North-

an

East Atlantic (OSPAR Convention). A significant pro-
portion of the marine environmental scientific work car-

ried out by the Marine Institute is governed by OSPAR’s
Joint Monitoring and Assessment Programme (JAMP)
which focuses on hazardous substances, eutrophication,
offshore activities, man-made radioactivity and mainte-
nance of biodiversity. The national strategy will need to
address the relationship between the monitoring require-
ments of the WFD and JAMP (see also Section 5.5.2).

Although there are some similarities between the moni-
toring requirements of the WFD and JAMP, there are also
significant differences particularly with regard to the
monitoring of biological elements and criteria for the se-
lection of monitoring sites. The potential exists for a ma-
jor increase in the scope and intensity of monitoring in
marine areas. This would have implications for the cost,
availability and deployment of marine scientific resourc-
es. However, paragraph 21 of the Pre-amble to the Direc-
tive states that the WFD is intendéater alia, to ‘make

a contribution towards enabling Community and Member
States to meet those obligations’ contained in internation-
al agreements (including the OSPAR Convention) on
protection of marine waters from pollution. It seems like-
ly that this will entail consultation between the EU and
OSPAR Commissions to agree common elements of the
two monitoring programmes. Ireland should provide an
input to this debate, stressing the need to avoid unneces-
sary duplication or expansion of its current marine mon-
itoring programme. The national strategy should reflect
the outcome of any arrangements between OSPAR and
the EU with regard to this issue.



7. Conclusions

7.1 Implementation of the Water Frame- is for this reason that there has already been a concerted
work Directive in Ireland effort throughout Europe to both understand the WFD
and to instigate practical measures for its implementa-

7.1.1 Thecurrent position
P tion. This has produced, and will continue to produce,

Thisreport has outlined the current preparation of Ireland much discussion and an array of policy documents. For
for many of the requirements of the Water Framework example, the Germarmanderarbeitsgemeinschaft Wass-
Directive (WFD). It has reviewed the current legislation er (Working Group of the Federal States on Water Prob-
and monitoring activities and provided recommendations lems, LAWA) has already produced extensive guidelines
for the monitoring, research and co-ordination required to on the implementation of the WFD. While this prompt
meet the needs of River Basin Management Plans action is likely to have been motivated by the particular
(RBMPs) and national reporting. complexity of implementation of the WFD in federal
states such as Germany, it also provides a useful frame-
A relevant monitoring programme for surface and ground work for elsewhere. While the overall timetable of the
water is dependent on the: WFD is prescribed (se:e Table 1.1), LAWA has produced

recommendations for work required to be started imme-
diately (Table 7.1).

the identification of appropriate typologies;

« the use of suitable methodologies and protocols; N ] ) . )
The transposition of the WFD into Irish law is unlikely to

» refined reporting and data management; pose any significant problems as the country does not
have a federal (Germany, Austria, Belgium) or regional
(e.g. Spain) political structure and existing legislation is
broadly adequate (sze Chapter 3). Nevertheless, the range
« meaningful risk assessment. of tasks required to meet the deadlines must be addressed
early. The LAWA timetable of tasks appears appropriate.
Intermediate milestones to implementation in Ireland
form part of the discussions of the National WFD Co-or-
dination Group (See Chapter 1). The centralised structure
of agencies with wide responsibility for the environment
(EPA), inland fisheries (CFB), coastal habitats (Marine
Institute), geology (GSI), river drainage and flood relief
(OPW) and wildlife Dachag providesthe foundation for
the management and co-ordination of activities required
at anational level (see Chapter 6 general discussion). The

» well-defined and supported co-ordination mecha-
nisms; and

All of these require further research and development, as
discussed and summarised in Chapters 4 and 5. Imple-
mentation of the WFD will be a large and integrated pro-
cedure. It is also one that will be iterative (Articles 19 and
20) as development of the Directive, and especially re-
guirements under Annex V, will continue.

While this report has focussed particularly on monitoring
and research, these cannot be considered in isolation from

the wider issues. The WFD also requires a broad perspec- .
tive on the use of water and has significant implications recent Department of the Environment and Local Gov-

for catchment management. It is an ambitious directive ernment (DELG) River Basin Projects have provided a

that may radically change anthropogenic use of and pres- prototype for many of the activities required in River Bar
sure on water resources sin Districts (RBDs). Further developments towards

WFD implementation will be provided by the forthcom-
7.1.2 Theearly stages of implementation ing River Basin Management Projects.

The mechanisms for implementing the WFD are at an While recognising the research and development that is
early stage. However, the timetable set by the WFD and required in the short-term (see Chapters 4 and 5), and
the implementation milestones are highly demanding. It with the exception of the economic analysis required un-

a1
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Table 7.1. Theidentification of early tasks for implementation of the Water Framework Directive produced by

the German Landerarbeitsgemeinschaft Wasser (February 2001).

Tasks

Conditions/remarks

Co-ordination of the River Basin Districts

Begin immediately to avoid any duplication of

Designation of Competent Authorities (in particular for comparing data, work in different Lander
checking the position of waters and catchment areas)

Surface waters

General description (elements) of the River Basin District under Article 5 Immediately: start by compiling data and facts
and Annex Il

Examination of geo-databases to ensure standardisation across the whole
country

Establishing significant anthropogenic pressures: Once relevant criteria have been set immediately:

« from point sources, especially from substances referred to in Annbrginning with the analysis of previous reports
VIII, above all under the Urban Waste Water Treatment Directive (9%(inder EC Directives) of importance to the WFD.
271/EEC), Integrated Pollution Prevention and Control Directive (96/611=_lu” survey once the respective criteria have been

EC) and the Directive concerning pollution by the discharge of certaint_ th ) rrently underaoing national
dangerous substances (76/464/EEC) sel, these are currently undergoing national co-

« from diffuse sources, especially from substances referred to in Ann%gg'nét'on’ to be foI.Iowed by international agree-
VIII, above all under Directives on nitrates (91/676/EEC), plant protedlent in the EU Project
tion products (91/414/EEC and biocides (98/8/EC)

* inrespect of the quantitative status of surface waters...

« on the flow characteristics and the water balances

« from morphological alterations to water bodies (cf. Annex I, 1.4)
¢ from land-use patterns

« from other significant anthropogenic impacts on the status of surface
waters

Assessment of pressures, identification of vulnerable surface waters As above
(i.e. where there is a risk of not achieving quality objectives)

Ground water
Initial characterisation

Location and boundaries of groundwater bodies Immediately, if the sub-basin areas have been

defined in the River Basin District

Characterisation of groundwater bodies Immediately: but work can only be completed

after the submission of a hydrogeochemical map
(December 2001)

Bodies of water and terrestrial ecosystems dependent on ground water It is possible to rule out non-dependent ecosys-

tems in advance
Description of pollution by point sources Immediately
Description of pollution by diffuse sources including a summary of land use Immediately

Description of pressures for the quantitative status regarding abstraction dntnediately
artificial discharge

Analysis of other anthropogenic impacts on groundwater status Immediately

The initial characterisation must first be com-
pleted

Detailed description

Protected areas Digitalisation of protected areas under Annex IV
Identification and mapping of protected areas (register) of the Directive in GIS format

Additional monitoring requirements for surface waters in protected areas Can be approximately established

a2



Review of monitoring and research to meet the needs of the EU WFD

der Article 5, there are no mgjor inherent obstaclesto the
achievement of the first set of deadlines set for 2004 (see
Chapter 1). This does not imply that thoughtful consider-
ations, especialy of co-ordination mechanisms are not
required (see Chapter 6). However, after 2006, there will
be a need for a coherent and comprehensive monitoring
programme. Planning for this should begin immediately
and include the necessary R&D in order to provide effi-
cient and effective programmes. The resource implica-
tions for this and the co-ordination mechanisms that
support monitoring are significant.

7.2 Implications for scientific resources

Effective implementation of the WFD will place signifi-
cant demands on technical and personnel resources. In
the course of this project, a consensus opinion was that
(a) the WFD would impose greater demands on already
limited resources and that (b) it would be impossible to
effect the WFD without increased Exchequer funding.
The nature or extent of that demand is, however, difficult
to predict. Among the factors likely to influence the situ-
ation are:

« the typology of transitional and coastal waters (deter-
mined in accordance with Annex Il);

e the meaning of sufficient surface water bodies
(Annex V, 1.3.1) in the context of selecting surveil-
lance monitoring sites;

e the number of sites for which operational monitoring
will be required,;

* acceptance (or not) that pre-WFD monitoring results
can be taken into account;

¢ the intentions regarding integration of OSPAR and
EU monitoring activities;

« the frequency of monitoring for various purposes;
and

« the requirement for research to elucidate underlying
patterns of the quality elements.

The scientific resources applied to environmental moni-
toring comprise scientific and technical staff for pro-

gramme design, field sampling, laboratory analysis and
data management as well as field facilities, including sur-

oR

vey vessels, hydrometric recording systems, automatic

samplers and specialised laboratory equipment. The hu-

man resources need to be supported by appropriate man-
agement structures, operating budgets and, where there is
a need for new or improved methodologies, research ac-

tivities.

There are already indications that planning and consulta-
tion associated with implementation of the WFD are
placing strain on the management and senior scientific
staff of some agencies. Meetings, both internal and exter-
nal, and time spent on reviewing the increasing amount of
documentation related to the WFD are conflicting with
normal duties and ongoing national programmes. None
of the agencies contacted were in a position to allocate
personnel specifically to WFD-related functions.

The view of the DELG is that, where appropriate, local
authority posts can be created to address new technical
skills requirements for implementation of the WFD. This
is already happening in some local authorities with the re-
cruitment of GIS data managers. It is, however, a matter
for local authorities to assess where new staff are required
and where existing staff are suitably skilled to undertake
particular functions under the WFD. Consultants will be
appointed to manage River Basin Management Projects
to assist in carrying out initial baseline work and in estab-
lishing River Basin Management Systems (RBMSSs).
Currently £IR 50 million have been assigned to support
local authority expenditure on River Basin Management
Projects. Participation in the WFD Co-ordination Group
and some centralised dissemination activities will be sup-
ported by the DELG.

Most authorities contacted in other EU member states in-
dicated that the planning and implementation of the WFD
would require substantial research and development (see
Appendix D). In the UK, for example, agencies in North-
ern Ireland, Scotland, England and Wales have jointly
supported a commercial organisation  (http://
www.shiffer.org.uk) that will manage, commission and
contribute to research related to the WFD. Much of this
research will be undertaken by the private sector and non-
government research institutes.

Although scientific resources available for marine moni-
toring have been generally adequate to cover essential
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OSPAR and national requirements, including quality
control activities and inter-calibration studies, the re-
sponsible state agencies have seldom had sufficient
budgetary flexibility to expand investigative or develop-
mental aspects of marine monitoring. The general opin-
ion isthat resourcesfor analogous programmesfor inland
surface and ground waters are already inadequate. Infor-
mal consultations and correspondence with the Marine
Institute (Abbotstown L aboratory), the CFB, the GSI and
EPA staff clearly indicate that any substantiveincreasein
the frequency or the scope of monitoring (scientific or ge-
ographical) cannot be met from existing resources.

Whereasit may be some time before the full extent of
the WFD requirement for scientific resources is
known precisely, it is unlikely that the planning, re-
search and monitoring associated with implementa-
tion of the Directive can be met using the manpower
and financial resour ces currently devoted to these ac-
tivities. Additional resour ces allocated through River
Basin Management Projects require meaningful co-
ordination. The programmes of these projects should
not obviatethe need for additional corefundingtolo-
cal authorities or to agencies with a national remit of
importance for implementation of the WFD.

7.3 Into the future

The WFD provides amajor opportunity for concerted ac-
tion in the protection and improvement of water resourc-
es throughout Europe. It is up to the Member States to
decide on any subsequent changesin internal mattersthat
may be required to implement the Directive. Early indi-
cations are of a positive response. It remains to be seen
whether or not that trandlates into effective implementa-
tion to achieve the goals (Article 1) of the WFD. What is
certain is that effective implementation will require are-
vised approach to the appreciation of water in its widest
context. The aspirations of the WFD are that this should
occur not only at the level of government or state agency,
but also include endorsement and participation by NGOs
and the public (Article 14). Thisis not only aspirational
as some very practical consequences on issues such as
water charging (Article 9) and regulation (e.g. through le-
ga instruments associated with Article 11 and arising
from Article 23) are contained in the WFD.

o4

While the focus on national and international implemen-
tation groups has been on the more immediate demands
(see Section 7.1), longer-term strategies for governmen-
tal and public involvement will likely emerge. In the
course of this project, we identified an array of bodies
with direct relevance to implementation of the WFD. A
preliminary matrix of impact analysis is shown in
Table7.2

The involvement of user groupsin WFD implementation
(Article 14) provides particular challenges. User groups
inlreland tend to be quiet or, if not, focussed on particul ar
local issues. Thereislittle co-ordination among them and
the National Government Organisations (NGOs) are gen-
erally poorly supported. Although one national environ-
mental forum contacted in the course of this project did
not consider that it had arolein theimplementation of the
WEFD there s, generally, increasing interest in the WFD
among NGOs. A strong potential link between the NGOs,
Government and the WFD does, however, occur via the
Heritage Council. Established in 1995 as an independent
body and funded by the Department of Arts, Heritage,
Gaeltacht and the Idlands, its main function isto propose
policies and priorities for the identification, protection,
preservation and enhancement of the national heritage. It
also has an important co-ordinating and educational role
and involvement in many of the sectors relevant to the
WFD; these include agriculture, fisheries, energy, and
wild life. The consideration in River Management Plans
of supplementary measures to deal with particular as-
pects of water management (Article 13.5) isalso applica
ble to such aremit.

The purpose of Directive 2000/60/EC as stated in Article
1isto establish a framework for the protection of inland
surface waters, transitional waters, coastal waters and
ground water which:

[..] prevents further deterioration and protects and
enhances the status of aquatic ecosystems and,
with regard to their water needs, terrestrial eco-
systems and wetlands directly depending on the

aquatic ecosystens;

In this context the WFD provides for a wider discussion
than that concerned solely with rigorous and scientifical -
ly sound monitoring.
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Transpose WFD to national law X
Location and boundaries of RBDs X X
I dentification of Competent Authority X
Co-ordination of RBDMP X X X X X X
Characterisation of surface waters X X X X X X
Characterisation of ground waters X X X
Register of Protected Areas — abstraction of drinking water X X X X X
Register of Protected Areas — economically significant species X X X X X X X X X
Register of Protected Areas — recreational waters X X X X X X
Register of Protected Areas — nutrient-sensitive areas X X X X X X X X
Register of Protected Areas — protected habitats and species X X
Economic analysis of water use X X X X X X X X X X X X X X X X X X X
Ecological status (SW) X X X X X
Reference conditions X X X X X X X
Public consultation X X X
GlS/data management X X X X X X X X X X X
Potential impact
Lakes X X X X X X X X X X X
Rivers/canals X X X X X X X X X X X
Ground water X X X X X X
Transitional X X X X X
Coastal X X X X
Review of pressures and impacts on surface and ground waters X X X X X X X X X X X X X X X X X X X X X
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7.4 Overall conclusions

The WFD requires a catchment-based approach to the
protection and enhancement of water resources. This has
come about through a general recognition of the serious
pressures that human activities place on water resources
and the general failure of existing legislative structuresto
protect the aguatic environment throughout the European
Union.

Implementation of the WFD requires further research for
the classification, monitoring and identification of pres-
sures. It requires aquantitative approach. While the exist-

¢]5}

ing system of monitoring in Ireland provides the
foundation for an overall monitoring network, there is
need for further research and devel opment to identify and
to quantify parameters indicative of the quality elements
described in Annex V and to establish robust typologies
and reference conditions required under Annex |1. There
isaneed to further identify and quantify pressures on the
aquatic environment through verifiable risk analysis and
to promote research on the methods of economic analy-
sis, and their relevance to the WFD. Thereis an essential
requirement for the development and use of effective and
refined co-ordination and data management systems.
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Best Available Practice
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BATNEC (Best Available Technology Not Entailing Excessive Cost).
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TRP
TRS
TSP
ucc
ucD
UCG

UK

us
UWWT
VOoC
WFD
WQMPs

Review of monitoring and research to meet the needs of the EU WFD

System for Evaluating Rivers for Conservation

Systeme Hydrologique European
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Total Reactive Phosphorus
Trophic Ranking Score
Total Soluble Phosphorus
University College Cork
University College Dublin
University College Galway
United Kingdom

United States

Urban Waste Water Treatment
Volatile Organic Compound
Water Framework Directive

Water Quality Management Plans

111



clLl

Appendix A

Summary tables relating to currently identified roles of organisations involved in the implementation of the WFD.

Table A1l. Summary table showing organisation and its associated legislation.

Organisation Relevant legislation

Department of the Marine and Natural Resources Fisheries Acts 1959-2000
Harbours Act 1946
Oil Pollution of the Sea Acts 1988-1998
Foreshore Acts 1933-1998
Marine Institute Act 1991
Continental Shelf Act 1968
Sea Pollution Act 1991 and 1999
Dumping at Sea Act 1996
Shellfish Waters Regulations 1994

Central and Regional Fisheries Boards As for DMNR

Department of the Environment and Local Government Local Government (Water Pollution) Acts 1977 and 1990
Environmental Protection Agency Act 1992
Waste Management Act 1996 (No. 10 of 1996)
Local Government (Water Pollution) Regulations 1978, 1992, 1996 and 1999
Protection of Groundwater Regulations 1999
Nutrient Management Planning Consultation Regulations 1998
Local Government Act 1994 (Bye-Laws) Regulations 1999
Water Quality Standards for Phosphorus Regulations 1998
Salmonid Waters Regulations 1988
Bathing Waters Regulations 1992
Shellfish Waters Regulations 1994
Control of Water Pollution by Asbestos Regulations 1990
Control of Cadmium Discharges Regulations 1985
Control of Hexachlorocyclohexane and Mercury Discharges Regulations 1986
Control of Aldrin, Dieldrin, Endrin, Isodrin, HCB, HCBD and CHCL3 Discharges Regulations 1993
Control of Carbon Tetrachloride, DDT and Pentachlorophenol Discharges Regulations 1994
Control of EDC, TRI, PER and TCB Discharges Regulations 1994
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Table Al. contd.

Organisation Relevant legidation
DELG contd. Waterworks Clauses Act 1847
Waterworks Clauses Act 1863,

Public Health (Ireland) Act 1878

Public Health Acts Amendment Act 1907

Water Intended for Human Consumption Regulations 1988

Water Intended for Human Consumption (Amendment) Regulations 2000
Surface Water Intended for the Abstraction of Drinking Water Regulations 1989.
Urban Waste Water Treatment Regulations 1994

Use of Sewage Sludge in Agriculture Regulations 1998

Environmental Protection Agency EPA Act 1992
Waste Management Act 1996
Local Government (Water Pollution) Act 1977 (Water Quality Standards for Phosphorus) Regulations 1998

Geologica Survey of Ireland None
Marine Institute Asfor DMNR
Office of Public Works Arterial Drainage Act 1925

Arterial Drainage Act 1945
Arterial Drainage (Amendment) Act 1995

Dichas (DAHGI)

Department of Agriculture, Food and Rural Development None in relation to water quality
Department of Arts, Heritage, Gaeltacht and the Islands

Local Government Computer Services Board

Waterways Ireland
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Table A2. Summary table showing or ganisations and their functions.

Organisation

Functions

Department of the Marine and Natural Resources

Central and Regional Fisheries Boards

promote and protect the quality of the Marine Environment
to bring into force laws, regulations and administrative provisions necessary to implement marine environment directives

* manage, protect, conserve, develop and improve fish life relating to all aspgogticfeheigonment
sustainable development of inland fisheries resources
maintenance of fish habitats

Department of the Environment and Local GovernmenDEL G

Environmental Protection Agency

Geological Survey of Ireland

Marine Institute

Office of Public Works

primary responsibility for the quality of water in Ireland

LAs

the making of water quality management plans

the granting, or refusal of licenses to discharge effluent to waters or sewers

the making of bye-laws to prohibit or regulate farming practices in the interests of eliminating or preventing water pollution
the monitoring of water quality

the provision of supplies of drinking water

the licensing and regulation of large industries and other processes
the monitoring of environmental quality

advising public authorities of environmental functions and assisting local authorities in their environmental protection func
tions

the promotion of environmentally sound practices

the promotion and co-ordination of environmental research

the licensing and regulation of all significant waste disposal and recovery activities including landfills
the preparation and implementation of a national hydrometric programme

““Ie 18 auIAI|

TW—S—-SAd—-000¢

to acquire, interpret and provide the best geological information relating to Ireland’s eacdsrasd physical environmnien

Ml is recognised by the EU Commission as the National Reference Lab in Ireland for marine biotoxinsn(Ehedifiive
91/492), fish health (Directive 91/64), monitor residues in farmed fish (Directive 96/23)

marine licences vetting committee — regulate dumping at sea, placement of pipe and dumping of dredge spoil
aquaculture licence advisory committee — regulate aquaculture industry

co-ordinate, promote and assist in marine research and development which will promote economic development, creat
employment angrotect the marine environment

the OPW is recognised as the body through which Central Government exercises its statutory réspams#siitect fo
river drainage and flood relief

reducingrisk to lifeand damageto property from fluvial and tidal flooding within scheme catchments
preserving the productive potential of the agricultural land served by drainage schemes
providing a Hydrometric service and a flood relief Design service
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Table A2. contd.

Organisation Functions

Dichas (DAHGI)

Department of Agriculture, Food and Rural Development

Department of Arts, Heritage, Gaeltacht and the Islands
Local Government Computer Services Board

Waterways Ireland

e provision of grant assistance for animal housing and waste stigade fstiémanage farm wastes, etc.
promotinggood farming practice as part of a number of DAFRD schemes
promoting farmers to joiREPS where they must comply with nutrient management plans and other measures
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Table A3. Summary table showing organisations and their current and planned activities.

Organisation Current and Planned Activities
Department of the Marine and Natural Resources See Central Fisheries Board and Marine Institute
Central and Regional Fisheries Boards « conducted comprehensivesearch into freshwater and marine angling species and the development of freshwater ecosys-

tems since the 1980s
« over the past 10 years have conducted an extergiabilitation programmein channels that have been artificially modified

« in the context of the catchment management programméish2ibunting devices were installed in rivers throughout the state
— will provide essential fish statistics for RBDM projects

¢ involved in theanalysis and management of anthropogenic pressures caused by land-use management including urban
developments

« currently involved with the EPA and universities north and south researching possible correlations \wateregumality and
fish stocks — objective is to develop a model which will facilitate the monitoring requirements of the WFD

Department of the Environment and Local Government Gatchment-based strategy — since 1997, DELG has been promoting a catchment-based national strategy to combat eutrophica-
tion in rivers and lakes. Major projects have been established in relation to Loughs Derg, Ree and Leane and the Rivers Boyne,
Liffey and Suir.

¢ River basin management projects — DELG is actively promoting the establishment by LAs of river basin management
projects to address all sources of pollution in all inland and coastal waters, including ground waters.

« National development plan — the major programme of capital expenditure will substantially advance achieving good water
quality by LAs and DELG supported by EU funds under the Water Services Investment Fund.
Environmental Protection Agency * Monitoring programmes
* Reference conditions
Geological Survey of Ireland « producirggoundwater protection schemes in association with local authorities — will provide much of the information
required for the groundwater aspects of RBD characterisation

« guidelines for delineation @burce protection areas have been completed — 75 public groundwater supplies have already been
delineated

« specification completed for delineatihy/'Zs
e groundwater protection responses
¢ Compilation of subsoils data

« plans to advance knowledge of ground water in Ireland, imprayiogndwater databases, understanding of ground water,
surface water and habitats and considering groundwater issues in land-use planning and environmental management

« inthe last 4 years, GSI and Dept. Civil Eng. (TCD) have undertaken reseadmarability assessment and mapping
¢ - newnational aquifer map is planned for 2002 (1:625,000)

TIN—-S—SA—000¢ “[e 18 auIn]|

Marine Institute * monitoring programme for priority hazardous substances — in estuarine and marine waters/organisms (including fish and
mammal life)[note, thistesting programme covers most of the parameterswith significance for the marine environment pro-
posed in the WFD priority hazardous substances list]
« physico—chemical testing— MI carried out winter nutrients monitoring in the western Irish Sea and Celtic sea since 1990. An

assessment of the 10 years data is in progress in accordance with OSPAR recommendations. Other parameters routinely tested
are pH and DO
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Table A3. contd.
Organisation Current and Planned Activities
Marine Institute contd. « phytoplankton monitoring — sample collected on a weekly basis from shellfish growing waters (in coastal waters form Car-
lingford Lough to Lough Foyle). Additional samples would need to be taken from certain estuarine locations which could be
supplied by EPA survey teams to monitor for WFD purposes
» benthic monitoring — audit of benthic monitoring of finfish sites in progress. Anticipated benthic monitoring of shellfish
required — these should assist in the identification of Habitat and Species protection areas under the WFD
Office of Public Works « continuation of treeterial drainage maintenance and priority flood relief programmes
e environmental work related to drainage maintenance and flood relief
e since 1990, the OPW has a programme in place aimed at examiniegthenmental impacts of channel maintenance
practice —this programme is known as the Experimental Drainage Maintenance (EDM)Programme and has been in oper-
ation in all three Drainage Maintenance Regions since 1997
« proposal to develop with the assistance of the CFB and advice from the Rivers Agency in Northern Irelapgr apriate
river corridor/categorisation programme so as to provide OPW with a habitat sensitivity baseline to assist maintenance
staff to address environmental concerns in relation to rivers works
« collection and provision of hydrological data by the OPW Hydrology and Hydrometric Section (data are presently collecte
by OPW at approximately 330 gauging stations on rivers, lakes and at tidal locations around the country)

» development of flood hazard maps — the goal of the project is to deliver clear and comprehensive flood hazard maps to
stakeholders for their respective uses— local/planning authorities

Duchas (DAHGI)

Department of Agriculture, Food and Rural Development Research — current project by Teagasc on environmental impact and soil fertility with particular emphasis on
* water quality
* REPS- promoting sustainable farming by following good farming practices to promote environmental protection
* Farm Waste Management Scheme — provides capital investment for proper storage facilities farm wastes

e Investment Aid for the Improvement of Dairy Herd Sandards — objectives are to establish farming practices and produc-
tion methods which reflect an increasing concern for the environment

e Organic Farming — financial support for measures involved

* Code of Good Practice to Protect Waters from Pollution by Nitrates — methods to prevent or minimise the pollution of
waters from nitrates by adopting certain farm nutrient management techniques

* IPC Licensing — scheme has been extended to include intensive pig and poultry rearing units.
* National Climate Change Strategy — reduce livestock numbers which has a knock on effect for water quality
» Good Farming Practice
e Ammonia Emissions
» Extensification
* Redesign of Compensatory Allowances Scheme
* Plant Protection Products
Department of Arts, Heritage, Gaeltacht and the Islands
Local Government Computer Services Board
Waterways Ireland
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Table A4. Summary table showing organisations and

the information they provide and the resour ces they use.

Organisation Information and resour ces
Department of the Marine and Natural Resources See Central Fisheries Board and Marine Institute
Central and Regional Fisheries Boards < data on fish populations, species composition, densities, growth patterns, physical in-stream features (stream width, depth

Department of the Environment and Local Government

Environmental Protection Agency

Geological Survey of Ireland

Marine Institute

Office of Public Works

and substrate type), vegetation cover and bank-side characteristics for a large number of sites monitored during the River
Rehabilitation Programme

* monitoring data for macroinvertebrates and physico—chemistry
IPC licences.
research records
GIS

« bedrock maps (at 1:100,000 scale) completed for 75% of the country, coverage of the remaining sectors will be available in
2002
GSl is repository for all open-filgeological information generated by mineral and petroleum exploration
records of well-drilling and related activities (from 1950s) — represent 10-20% of the country

main repository fogroundwater data (also the EPA) — includes 3000 fairly complete groundwater analyses plus a roughly
equal number of partial chemical and bacterial analyses

records ofjroundwater-level fluctuationsin about 40 wells in seven counties (computerised) — give a picture of groundwa-
ter levels in Ireland over the past 30 years

database of karst features (more than 2700 entries)

national aquifer map (1:500,000 and 1:1.5 million; 1983 and 1995)

national map of groundwater vulnerability (1:1500,00)

groundwater vulnerability map of NI

medium-scale maps (1:100,000 to 1:50,000), e.g. Nore River Basin, groundwater protection scheme maps, etc.
lar ge-scale maps (1:25,000 to 1:10,000), e.g. source area and hydrological maps

TIN—-S—SA—000¢ “[e 18 auIn]|

« extensivecientific and technical staff experience in marine science
databases on contaminants, nutrients, algal blooms and other marine topics available
monitoring and research on wild salmon and sea trout
GIS techniques and catchment management
monitoring results on fisheries stocks in coastal and offshore waters

* holder of a comprehensivelibrary of historic hydrometric data in the country and is therimary holder of flood data in
Ireland
a considerable volume of mater{adpographical data) exists in relation to engineering surveys and designs of catchment
channels, both longitudinal and cross-sectional data.
data exist not only for those catchments where works were carried out under the Arterial Drainage Act, 1945, but also for
catchments where works were proposed
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Table A4. contd.

Organisation Information and resources

Duchas (DAHGI)

Department of Agriculture, Food and Rural Development
Department of Arts, Heritage, Gaeltacht and the Islands
Local Government Computer Services Board
Waterways Ireland

computeamsed of soil types countrywide will be available in July 2002 from Teagasc
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Table A5. Summary table showing or ganisations and their associated role/function in relation to the WFD.

Organisation

Function/rolein relation to the WFD

Department of the Marine and Natural Resources

Central and Regional Fisheries Boards

to bring into force laws, regulations and administrative provisions necessary to comply with the directive

to co-ordinate the activities, in relation to the WFD, of the Marine Institute, the fisheries boards and other relevsat organi
tions under the aegis of the department

» lead role in fish stock management and development including habitat protection

role within the scope of the Directive to contribute to policies and developments in land-use management strategies likely to
impact on aquatic habitats

provide guidance on analyses of pressures and impacts particularly in the identification of anthropogenic pressures

lead role regarding thassessment of the status of fish stocks in rivers, lakes and estuaries, to monitor these as additional
indicators of ecological quality and to report to the EU on a 3-yearly cycle in conjunction with the DMNR and the MI.

Department of the Environment and Local GovernmentDEL G

and Local Authorities

Environmental Protection Agency

Geological Survey of Ireland

to ensure that a co-ordinated approach is adopted toward the achievement of the objectives set out in the WFD
to co-ordinate the activities of LAs in the construction of RBMPs

to provide advice to LAs in relation to setting up RBMD and other requirements of the WFD

to bring into force the laws, regulations and administrative provisions necessary to comply with the directive

to carry out an economic analysis of water use — develop a cost-effective set of measures for achieving the environme
objectives of the WFD

to ensure that techniques/methodologies/ reference conditions are compatible with those of the EU
to develop (with the EPA) guidelines for monitoring

lead role in theco-ordination of implementation procedures

lead role regardingolicy and legislation re water quality and services

lead role by LAs irdevelopment of RBMP

TIN-G-SA—00@ *“[e 18 auIn|

compilation of geological and hydrogeological data
aquifer/groundwater body mapping
characterisation of the overlying strata
groundwater qualitative status
groundwater quantitative status
GSI guidelines on source protection zone and NVZ delineation should be followed
monitoring of groundwater status — in advisory role to the EPA
surface water characterisation: geological and hydrogeological aspects — advisory and mapping role
producing a 3D conceptual catchment model
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Table A5. contd.
Organisation Function/rolein relation to the WFD

Marine Institute e primary role inmonitoring programmesfor transitional and coastal waters (it is likely that EU monitoring will be based
on methodologies under JAMP/CEMP and HELCOM programmes of OSPAR of which the Ml is the main contributor to
these groups for Ireland)

< lead role in issues relating poiority hazar dous substancesin coastal and transitional waters and for nutrients in marine
waters

Office of Public Works e primary role iarterial drainage and flood relief

e arole to play in considering the issue of water management (of which flood management is one aspect) when River Ba:
Management Plans are being prepared.

* making available hydrological data to all interested parties.

Duchas (DAHGI) .

Department of Agriculture, Food and Rural Development < involvement at both the planning and preparation phases of RBMPal skilshmigarding soil characteristics, e.g.
nature of topsoil, thickness, permeability, etc.

« identification of land uses/management as well as nutrient inputs
< indication of how farming systems combined with soil types impact on leaching losses to ground/surface waters

Department of Arts, Heritage, Gaeltacht and the Islands
Local Government Computer Services Board

Waterways Ireland
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Table A6. Summary table showing organisations and the associated requirements of the WFD.

Organisation Requirements of the WFD
Department of the Marine and Natural Resources See Marine Ingtitute and Fisheries Boards
Central and Regiona Fisheries Boards None given

Department of the Environment and Local Government  In relation to each RDBP there are several requirements of the WFD which must be considered by the LAs
« the determination of the characteristics of the waters concerned
« the operation of monitoring programmes in respect of water quality
< the control of direct and diffuse charges to water
» the review of the impact of human activity on the status of waters
< the establishment of environmental objectives aimed at achieving quality targets
« the drawing up and implementation of a programme of measures to achieve the established environmental objectives
« the carrying out of an economic analysis of water use

Environmental Protection Agency

Geological Survey of Ireland River Basin District Characterisation
Requirements
« location and boundaries of the groundwater body or bodies
e adescription of the groundwater bodies

Groundwater Qualitative Status
Requirements
e ‘good status’
« characterisations of the chemical composition for RBD characterisation
« information on trends and trend reversal
e groundwater monitoring network
* review of impact of pollution on groundwater quality
e information on construction of sampled wells
< information on the pressures on groundwater bodies

Groundwater Quantitative Satus
Requirements
e ensure a balance between abstraction and recharge
* monitoring of the chemical and quantitative status
* review of impact of changes in groundwater levels
e amonitoring network
« interpretation and presentation of groundwater quantitative status

TIN—-S—SA—000¢ “[e 18 auIn]|
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Table A6. contd.

Organisation

Requirements of the WFD

Geological Survey of Ireland contd.

Marine Institute

Office of Public Works

Duchas (DAHGI)

Protected Areas

Requirements
« register of protected areas including water abstraction points, NVZs and areas designated for the protection of species

Surface Water Characterisations: Geological/Hydrogeological Aspects

Requirements
« for describing surface water body types — descriptors (calcareous, siliceous, organic, etc.)
¢ information on the hydrogeology and ground water

Monitoring of groundwater status— largely responsibility of the EPA

Integration of Hydrogeological Aspects -many tasks are interrelated
None given

e flood management
* making hydrological data available to all interested parties

Department of Agriculture, Food and Rural Developmene given

Department of Arts, Heritage, Gaeltacht and the Islands

Local Government Computer Services Board

Waterways Ireland

Likely overlaps:

DAFRD and Duchas regarding overgrazing in target areas such as National Heritage Areas and commonage
DAFRD and Teagasc regarding fertiliser recommendations
FB and Ml in some aspects of transitional and coastal waters fish stock monitoring
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Appendix B

TableB1. A contact list of WFD Co-ordination Groups attendees and their organisations (May 2001).

Department/Agency Contact Email
Environmental Protection Agency Mr Jim Bowman j.bowman@epa.ie
Environmental Protection Agency Mr Kevin Clabby k.clabby @epa.ie
Environmental Protection Agency Mr Larry Stapleton |.stapleton@epa.ie

Environmental Protection Agency

Environmental Protection Agency

Department of the Arts, Heritage, Gaeltacht and the Islands
Duchas

Department of Public Enterprise

Department of Finance

Department of Agriculture, Food and Rural Development

Department of Agriculture, Food and Rural Development
Agriculture House

Department of the Marine and Natural Resources,
Leeson Lane

Central Fisheries Board

Western Regional Fisheries Board

Office of Public Works

Local Government Computer Services Board

City and County Engineers Association
Monaghan County Council

City and County Managers Association
Galway County Council

Environment and Heritage Service, Northern Ireland
Shannon Navigation/Waterways Ireland

Department of the Environment and Local Government
Department of the Environment and Local Government
Department of the Environment and Local Government
Department of the Environment and Local Government
Department of the Environment and Local Government
Department of the Environment and Local Government
Marine Institute

Fisheries Research Centre

Mr Andy Fanning

Mr

Mr

Matt Crowe

Eamonn Brennan

Mr Jim Ryan

Mr Donal Daly

Mr Eric Hartmann

Mr

Mr

Mr Martin Farrell

Matt Sinnott

Philip McMahon

Mr Trevor Champ

Dr Greg Forde

Mr Tom Bolger

Mr

Mr Peter Britton

Billy Moore

Mr John Colleran

Mr Angus McRobert
Mr Ray Dunne
Mr John Sadlier

Mr Gerry Flannery

Dr Brian Leech

Mr Pat Duggan
Ms Lisa Clifford

Mr Liam Gleeson

Ms Jacqueline Doyle

Dr Evin McGovern

afanning@epaie
m.crowe@epa.ie
Ebrennan@eadlga.ie
Jryan@ealga.ie
Donaldaly@gsi.ie
Eric_hartmann@finance.irlgov.ie
Martin.farrell@agriculture.gov.ie

Matt.sinnott@daff.irlgov.ie

Philipmacmahon@marine.irlgov.ie

Trevor.champ@cfb.ie
Gforde@wrfb.ie
Tom.bolger@opw.ie
Pbritton@Ilgcsb.ie

Bmoore@monaghancoco.ie

Jcollera@galwaycoco.ie

Angus.mcrobert@doeni.gov.uk

John_sadlier@environ.irlgov.ie
Gerry_flannery@environ.irlgov.ie
Brain_leech@environ.irlgov.ie
Pat_duggan@environ.irlgov.ie
Lisa_clifford@environ.irlgov.ie
Liam_gleeson@environ.irlgov.ie

Jacqueline.doyle@marine.ie
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Table B2. Workgroup Contacts (IRELAND) for the EU Common Srategy (WFD).

Project

Lead Country

Contact

21 Analysis of Pressures and |mpacts

2.3 Reference conditionsfor inland surface
waters

24 Typology and classification systemsfor
transitional and coastal waters.

25 Inter-Calibration Protocol

UK and Germany

Sweden

UK and Spain

Commission — Joint
Research Centre
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Dr Conor Clenaghan
Environmental Protection Agency
PO Box 3000

Johnstown Castle Estate

County Wexford

Ireland

+353-(0)53-606000
c.clenaghan@epa.ie

Dr Jm Bowman

Environmental Protection Agency
Pottery Road

Dun Laoghaire

County Dublin

Ireland

+353-(0)1-2852122
j.bowman@epa.ie

Mr Peter Cunningham
Environmental Protection Agency
St. Martins’s House

Waterloo Road

Dublin 4

Ireland

+353-(0)1-6674474
p.cunningham@epa.ie

Dr. Evin McGovern
Marine Intsitute
Snugboro Road
Abbotstown
Dublin 15

Ireland

+353-(0)1-8228200
evin.mcgovern@marine.ie

Mr Kevin Clabby

Environmental Protection Agency
Pottery Road

Dun Laoghaire

County Dublin

Ireland

+353-(0)1-2852122
k.clabby@epa.ie



Table B2. contd.

Irvine et al., 2000-DS-5-M1

Project

Lead Country

Contact

26 Economic Analysis

2.8 Assessment and classification of
ground water

4.1 Geographical Information System

Commission and France

Austria

Mr Michael Layde

Department of the Environment and Local Gov-
ernment

Irish Life Centre

Dublin 1

Ireland

+353-(0)1-8882000
michael_layde@environ.irlgov.ie

Mr Paul Coleman

Environmental Protection Agency
St. Martin’s House

Waterloo Road

Dublin 4

Ireland

+353-(0)1-6674474
p.coleman@epa.ie

Commission — DG JRC-SAI Mr Peter Britton

Local Government Computer Services Board
Aras an Chontae

Emmet Street

Clonmel

County Tipperary

Ireland

+353-(0)52-70024
pbritton@Ilgcsb.ie
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Appendix C

Table C1. A list of websitesrelated towater quality in Ireland. Key to “Content”: BM, biomonitoring; CM, catchment management; M, monitoring; Links, links

to other sites; WFD, Water Framework Directive; Gen, general content; Health, human health.

Site Website (precede with: http://) Description Content

Irish Char Conservation Group www.charr.org/news/|FM.htm Minutes of meetings specifically relating to char conservation BM

The Shannon Regional Fisheries Board www.shannon-fishery-board.ie/ Largely angling information, also water quality and CM BM, CM, M
CFB www.cfb.ie Catchment management CM

Irish Farmers Journal www.farmersjournal .ie/2001/0623/environment/ Newspaper site; management of catchments by farmers CM

National Council for Forest Res. and Development www.coford.ie/ Forestry and related catchment management CM

Galway Council www.galway.ie/environment/environ_waste_contents.htm Waste management plans for the Province of Connaught CM, M

Loughs Agency for the Foyle Catchment www.loughs-agency.org/ Management of the Foyle by the Loughs Agency CM, M

Cork Environmental Forum www.corkenviroforum.com/min.htmi Minutes of meetings on water quality M

Fluoridation Forum www.fluoridationforum.ie/forum_reports2.htm Monitoring of fluoride levelsin water M

Kildare Co. Council kildare.ie/countycouncil/sanitaryservice/water-monitoring/ Kildare County rural water monitoring scheme M

L. Conn Task Force and L. Mask Committee www.iol.ie/~lochanna/ Local council reports and views M

The Radiological Protection Institute of Ireland ~ www.rpii.ie/radiation/ Monitoring radiation levelsin the environment M

Three Rivers Project www.threeriversproject.ie/ EU funded project on the Rivers Boyne, Liffey and Suir M

Trinity Zoology Department www.tcd.ie/Zoology/index.html Internal links to marine and freshwater monitoring studies M, Links
Western Regional Fisheries Board www.wrfb.ie/ Monitoring of fish M, WFD
British Hydrological Society ewre.cv.ic.ac.uk/bhs/BHS_Meetings.html British site containing reports relating to Ireland as well Gen

Centre for the Environment www.tcd.ie/Centre_for_the Environment/index.html TCD-based website, contains many links to other sites Gen, Links
Citizens Information Database www.cidb.ie/live.nsf/WEBIndex Index of information under Freedom of Information Act Gen

Compass Informatics WWWw.compass.ie/projects/main.htmi Associated with EPA, some current projects listed Gen

Duchas www.heritagedata.ie/index.html Interactive sites (needs GIS software) Gen
ENFO (Information on the Environment www.enfo.ie/ Information for the public on the environment Gen
Environment Daily www.environmentdaily.com/articles/ Current news relating to environmental issues Gen
EU in Ireland www.euireland.ie/news/environment/0101/waterpol.htm Commission reports on water quality in Ireland Gen
Heritage Council www.heritagecouncil.ie Document on the Future of Irelands Inland Waterways Gen
Inland Waterways Association of Ireland www.iwai.ie Lots of internal links Gen

Irish Government Home Site www.irlgov.ie Starting Point for general information Gen
Marine Institute www.marine.ie/datacentre/projects/databuoy Off-shore weather information Gen
Parliament of Ireland irlgov.ie/debates-00/s20june/sect3.htm Synopses of debates held in the Irish Parliament Gen
Teagasc www.teagasc.org/publications/agrifood1999/paper10.htm Balancing agricultural needs with environmental protection Gen
EPA www.epa.ie Lots of links within the EPA site Gen, WFD
Irish Government Site www.environ.ie/planning/water.html Lots of internal and external links: also WFD Gen, WFD
The Institution of Engineers of Ireland www.iei.ie/journal/dec2000/waterways.html Engineering website with reference to WFD FOsen, W
Geological Survey of Ireland WWW.gsi.ie General data; no groundwater information as yet Gen, WFD, M

City Analysts Ltd.

www.cityanalysts.ie/

Private firm: health issues concerning waste in water supplies Health
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Table C2. A list of websites related to water quality in Europe. Key to “Content” BM, biomonitoring; CM, Catchment Management; M, monitoring; Link ¢

links to other sites; WFD, Water Framework Directive; Gen, general content; Health, human health.

Site Website (precede with: http://) Description Content
Earthwatch Institute www.earthwatch.org/expeditions/harper/harper_proj.html Management of the Kenyan Rift Valley Lakes CM
EU Life-environment project www.floodplains.org/ Use of floodplains in catchment management CM
Finnish Government Site www.vyh.fi/eng/research/euproj/eurol ake/eurol ake.htm Information on lakesin Finland, a so go to homepage for more CM
links
Integrated catchment model for River Zala, Hungary www.vituki.hu/publikaciol/zal acikk/zal acikk_eng.htm Excellent description of the development of a model CM
Internat. Ins. for Environment and Development www.iied.org/agri/gatekeepers/gk81.html Participatory Watershed Research and Management CM
The Ramsar Convention on Wetlands www.ramsar.org/ Wetlands and catchment management, links to articles CM
internally
The Countryside Agency, UK www.countryside.gov.uk/cci/yorkshirehumber/041.htm Management of the Humber Estuary in Yorkshire, UK CM
The World Conservation Union www.iucn.org/biodiversityday/costs.html Catchment management and introduced species CM
UK Biodiversity www.ukbap.org.uk/plans/habitatsy NBNSY S0000004627.htm Case study of aquifer-fed naturally fluctuating water bodies CM
United Nations Environment Programme maestro.unep.or.j p/ietc/Activities/Freshwater/I ndex.asp Small amount on management of water bodies, but might CM
expand
Forest Conservation Portal forests.org/ Links to articles on catchment management (mostly forestry ) CM, Links
Australian Conservation Foundation www.acfonline.org.au/asp/pages/policy.asp Australia’s policies on water management Gen
Coastal Guide www.coastal guide.org/news/2001-02.html Information on coastal aspects Gen
Convention on Biological Diversity (Belgium) www.kbinirsnb.be/bch-chd/bel gium/services/experts/inlandwaters.htm  Belgian experts on freshwater biodiversity and contact Gen
addresses
Economically Viable Alternative Green www.altgreen.com.au/Water Lots of reports relating to water quality in Australia Gen
Energy, Environment and Sustainable Development www.cordis.lu/eesd/kal/policies.htm Articles on water quality in Europe Gen
EU Nature Conservation Policy and Legislation www.ecnc.nl/doc/europe/l egislat/conveu.html Full electronic copy of the EU Nature Conservation policy Gen
European Inland Fisheries Advisory Commission www.fao.org/fi/body/eifac/excom/excomOl.asp Summary Record of the Meeting of the Executive Committee Gen
Geoplace: for geospatial information www.geoplace.com/ge/2001/0401/0401ir.asp Geospatial information, this page hasinformation for Ireland  Gen
Global Environment Outlook 2000 www.rolac.unep.mx/geo2000/ENGL 1 SH/0078.htm Information on water resources in Europe and the world Gen
Institution of Civil Engineers www.icenet.org.uk/ Reports on engineering sol ution to water management Gen
International Chamber of Commerce www.iccwbo.org/home/statements _rules/statements/1998/final_water.asp Industry and freshwater Gen
Institute for Coastal Research coast.gkss.de/themen/anthro/topics.html Reports of projects on coastal water quality Gen
Northern Ireland Assembly www.ni-assembly.gov.uk/culture/report1-00r.htm Inquiry into inland fisheries Gen
The Australian Academy Of Technological Sci. and Eng. www.atse.org.au/_vti_bin/shtml.dll/search.htm List of transcripts re. water management, use search for more Gen
UK Dept for Environment, Food & Rural Affairs www.defra.gov.uk/environment/bw/index.htm Info on UK Inland Waterways, also go to homepage for more Gen
University of Ulster, Freshwater Group www.science.ul st.ac.uk/freshwater/buffer.html Page describing the SU Funded Buffer Project Gen
EU Joint Research Council www.jrc.es/pages/projects/water.html Reports on use of water and CM Gen, CM
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Table C3. A list of websites related to water quality in the Rest of the World. Key to “Content”:
monitoring; Links, links to other sites; WFD, Water Framework Directive; Gen, general content; Health, human health; Models, denloadable models for

application to water quality data.

BM, biomonitoring; CM, Catchment Management; M,

Site Website (precede with: http://) Description Content
International Potash Institute Www.ipipotash.org/ How to achieve abalance in the use of fertilisers CM
European Union Site WWW.europa.eu.int/comm/environment/water/index.html EU site for water quality information Gen
European Water Association www.ewaonline.de Current projects and downloadabl e publications Gen
National Institute for Environmental Studies, Japan www.nies.go.jp/ Look under "projects" at bottom for current activitiesin East Gen
Asia
Canadian Environmental Management System www.ec.gc.calemsinfo/home_e.htm Good starting point for accessto info on Canada, also check Gen, Links
"links" page
International Water Management Institute www.cgiar.org/iwmi/ Linksto projectsin different countries Gen, Links
Santa Clara Valley Water District, CA, USA www.scvwd.dst.ca.ug/otherlnk/index.htm Very good search engine for water-related sitesinthe US ~ Gen, Links
and abroad
The World Hydrologica Cycle Observing System (WHY COS)  www.wmo.ch/web/homs/whycos.html Map of world with links to projects Gen, Links
US EPA Office of Water www.epa.gov/ow/region.html Excellent site. Links to sitesin every region and state inthe Gen, Links
US re water
Water Environment Federation www.wef.org/MemberAssoc/M AWebSites/index.jhtml#Asia Lots of links to associated sitesin Asia, Pacific, America  Gen, Links
and Europe
Portage County Groundwater www.uwsp.edu/water/portage/manage/goal s.htm Groundwater management in Wisconsin, USA GW
Texas Water Info Site Wwww.txwin.net/Monitoring/ GW/Groundwater.htm Groundwater and Monitoring in Texas GW, M
Manitoba Conservation, Canada www.gov.mb.ca/natres/watres/groundwater.html Site also covers surface water GW, SW, CM
Japanese Information Network jinjcic.or.jp/stat/category_19.html Statistics for water quality in Japan, updated regularly M
Boss International, Hydrology Software www.bossintl.com/ Download models for dealing with limnological data, some Models

arefree
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Table C5. A list of websitesfrom the Rest of the World on biomonitoring.

Site

Website (precede with: http://)

Brief Description

Contact Address

US Environmental Protection Agency

Department of Environmental Quality,
Oregon State

United States Environmental Protection
Agency

Northern Virginia Soil and Water Con-
servation District (NVSWCD)

US Department of the Interior

EnviroScience, Inc. Biomonitoring
Specialists

Allied Biological

Aquatic Biology Associates, Inc.

Freshwater Biological Association

The Great L akes Water Quality Program,
Canada

Department of Biology, UPM, Malaysia

Walton Hall Nature Trail

Rivers Online

United Nations Environment
Programme GEM S/Water

S.M. Mandaville (Professional Lake
Manager)

Netcoast Open Learner IHE DELFT

The Royal Society of New Zealand

www.epa.gov/ow/region.html

www.deg.state.or.us/l ab/Biomon/biomon.htm

www.epa.gov/bioindicators/

mason.gmu.edu/~jarcisze/ StreamM onitoring/

water.usgs.gov/nawga/protocol S OFR-93-406/i

nvl.html

WWW.envirosci enceinc.com/aguasurvey.htm

www.morriscanal .com/abi/aquaticl.html

www.aguatichio.com/

www.fba.org.uk/rivpacs.html

res2.agr.cal/london/env_prog/glwa/glwgl.html

www.fsas.upm.edu.my/~arahim/freshwat/watquality.html

www.open.ac.uk/Nature_Trail/R_qual.htm

rol.freenet.columbus.oh.us/measure.html

bordeaux.uwater| 0o.ca/bi ol ogy447/modul e¥modul el/gems/overview.htm

www.chebucto.ns.ca/Science/ SWCS/ZOOBENTH/biotic.html

www.ihe.nl/we/dicea/monitor/biolo.htm

WWW.rsnz.govt.nz/publish/nzjmfr/1998/4.php

The Institute of Entomology, Academywww.entu.cas.cz/plan.html

of Science, Czech Republic

Link to every region in the US.

Biological monitoring carried out for the DEQ.

Why and how biological organisms are used for
the analysis of US water systems.

Introduction to biomonitoring.

Methodsfor the collection of benthic invertebrates
as part of the national quality assessment program.

Provision of high quality environmental services,
including monitoring of aguatic invertebrates.

Fully equipped laboratory for carrying water qual-

ity surveys.

An independent laboratory specialising in the
analysis of benthic invertebrates.

Summary and Contents of book dealing with the

assessment of the biological quality of freshwaters.

Protocol for the monitoring and assessment of
water quality in agricultural streams.

Water quality and water pollution assessment on
theriver Lopo.

Water quality on the River Ouzel.

Promotion of student participation in river
monitoring programs.

Biomonitoring for the Global Environment
Monitoring System.

Bioticindices.

Biological monitoring of coastal regions.

Stark — freshwater invertebrate biotic indices.

|abweb@deq.state.or.us

davis.wayne@epa.gov

avia@osf1.gmu.edu

mail @enviroscienceinc.com

mjwevers@agueaticbio.com

arahim@fsas.upm.edu.my

M.E.Dodd@open.ac.uk

sgordon@freenet.columbus.oh.us

Limnos@chebucto.ns.ca

hjv@ihe.nl

ceo@rsnz.govt.nz

Biomonitoring project for water systems in Central

Europe.
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Appendix D

1. Preparation

Is the present framework for water resource manage-
ment in your country similar or different to that re-
quired by the EU Water Framework Directive
(WFD)?  Will implementation of the Directive
present any major difficultiesfor the government and/
or authorities responsible for water management?
Please specify or list those difficulties.

. Article5

Will the analyses and reviews required under Article
5 be based on existing information or will it be neces-
sary to collect additiona information (from surveys,
etc.) before these tasks can begin?

. Article8

(a) Isit possible that in your country monitoring for
purposes of the Directive can be undertaken with-
out asignificant increasein the resources (human,
technical, financial) currently alocated to moni-
toring the aquatic environment?

(b) Additional question: Will the identification of
surface water body types as specified in Annex 11

124

follow asystem A or B for each of the named wa-
ter categories (Rivers, Lakes, Transitional waters,
Coastal waters).

4. Articles3and 13

Do River Basin Digtricts for purposes of water man-
agement already exist in your country? If so, do man-
agement plans for these districts, consistent with
Article 13 of the Directive, already exist?

. Institutional arrangements

Does your country already have suitable agencies to
administer the Directive, and to co-ordinate the scien-
tific work involved (e.g. assessing ecological status,
monitoring, etc.), or will there be a need for new in-
gtitutional arrangements? Has the Competent Author-
ity been identified?

. Timetable

Areany particular difficulties expected in meeting the
timetable for the various intermediate stages of com-
pliance with the Directive, i.e. anayses and review (4
years), monitoring (6 years) and management plans (9
years)?
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Appendix E

Summary points collated from Water Quality Management Plans produced under the Water Pollution (1977) Act. Water Quality Management Plan for Bantry
Bay. Main Report. John B. Barry & Partners, Irish Hydrodata Ltd and Reid McHugh & Partners. April 1988.

Objectives

Background I nformation

Background Information

Water Quality

Identification of existing conditions in
relation to water quality. .
Identification of existing beneficial uses.
Identification of future needs and develop-
ments. .
Setting of water quality standards required
to optimise the orderly development of thes
bay. .

Historical background.
Bathymetry and topography.
Tides and water-level changes.
Wind and wave climate.

Tidal streams.

Meteorological conditions.
Freshwater inflow. .
Description of catchment area including
geology (mapped) industry and populatiore
centres.

Summary of previous study data and cone
clusions drawn from it. .
Population changes and projections. .
Predicted developments for fishing, mari-
culture, industry, shipping recreation ande
tourism.

Existing uses: mariculture and fishing (figures ¢
for annual catches and distribution maps for
species provided), waste disposal, commercial
shipping, recreation and tourism. In addition to
a full review of available data the following ¢
were carried out:

Installation of an automatic weather sta-
tion and tide gauge.

Recording Current meter deployments
(mapped). .
Water quality observations.

Co-ordination of a survey reference grid.
Tidal excursion drogue tracking (location
mapped).

Dye dispersion and advection experi-
ments (location mapped).

Fixed location water column profiling.
Plankton monitoring.

Continuous dye release.

Use of tidal dynamics models and disper-
sion models and summarised results.

Sampling sites listed and mapped (T, salin-
ity, pH, BOD, DO, SS, orthophosphate,
nitrate nitrogen, ammonia nitrogen, metals
and microbiology).

Summary of bay circulations and water
exchange patterns and their implications.
Classification of shellfish waters in Bantry
Bay as ‘Conditional’ (based on US
National Shellfish Sanitation Programme).
Existing town effluents.

Recommendations

Recommendations

Recommendations

Recommendations

All bathing waters to conform to DELG e
national limit values, necessitating the
relocation of Bantry Town sewer outfall.

No discharges from industries of sub-
stances on the EC Dangerous Substances
‘Black List’, and strict control on grey list’
substances.

Proposed developments, which would dis»
charge effluent, should be preceded by
studies to predict effect on the bay waters
of these discharges. .
Data storage in a central agency so a data-
base may be established in a co-ordinated
way.

Confine aquaculture to upper bay area.
Draw up a comprehensive oil spill contin-
gency plan in the event of re-opening of
Whiddy terminal.

Establish Harbour Authority with power to ¢
levy harbour dues and responsibilities to
control shipping movements in the bay. -«
Upgrade  tourist/recreation  facilities
including roads, caravan sites, signposting,
etc., especially for active recreation anc
specialist holidays.

Research into further development of fish-
ing/mariculture industries.

Implementation of Costello Report recom-
mendations if Whiddy Terminal is re-
opened.

Similar effluent controls for rivers feeding
into the bay.

Five-year review of plan.
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Water Quality Management Plan for the River Barrow Catchment. L aois, Offaly, Kildare, Carlow, Kilkenny, Wicklow and Wexford County Councils. June 1985.

Objectives

Background I nformation

Present Water Quality

Water Quality Criteria and Sandards

Overall objectiveto ensure, inthefuture,an
acceptable quality of water for specificuses
at the time and place whereit is needed. .

Ensure water quality is maintained in a
satisfactory condition and where neces+
sary improved, thereby: .
Safeguarding public health. .
Catering for increasing abstractions.
Catering for needs of commercial game
fisheries.

Catering for water-based amenities and
recreational requirements.

Map and description of catchment. .
Isohyetal map.

Table of estimated 95 percentile and dry
weather flows at selected towns. *
Description of main aquifers.

Population and projected population.

Summary of agricultural activity and
industrial (present and future) activity.

Beneficial uses: Abstractions, fisheries,
(salmon, brown trout and coarse fish,
sea trout, eels, shellfish), navigation,
livestock watering, amenity and recrea-
tion.

pH, colour and hardness min, med ane
max values for summer and winter
1978-80. .
83% of channel length is class A (unpol-
luted).

Chemical analysis: DO, BOD, ammo-¢
nia, orthophosphate and oxidised nitro-
gen. Min, med and max values for.
summer and winter at 14 sections.
Summary of water quality data for the
estuary and tributaries. .

Based on water quality criteria for sal-
monid fisheries.

Recommended DO, BOD, ammonia,
oxidised nitrogen and orthophosphate
standards at different percentile limits.

Recommended use of 7-day low flow
criterion instead of 95 percentile.
Calculations for theoretical (BOD)
waste assimilation capacity at 15 loca-
tions.

Estimated existing and future waste
loads (mostly organic biodegradable)
with figures for generated and dis-
charged loads at population centres.

Water Quality Criteria and Sandards

Recommendations

Recommendations

Recommendations

Current and future predicted abstrace
tions.

Effluent  treatment  considerations
including a series of tables showing the
results of calculations of the effects on
BOD concentrations, and on residual
waste assimilation capacities, of sub-
jecting present waste loads (domestic
and industrial) to various combinations
of waste treatment at various locations. ,

Similar tables for future waste loads.
Summary of estimated treatment costs. .

Summary of recommended waste treat-
ment at 15 locations

Intend to provide as a minimum prelimi-¢
nary and primary treatment for all
wastes generated.

Primary treatment removing 40% BOD,
secondary 80% and tertiary 95%. .
Discharge of wastes in a uniform man-
ner in respect of volume and strength,
therefore requiring the provision of bal-¢
ancing facilities at treatment plants.
Properly designed outfall diffuser sys-
tems to minimise mixing zones. .
Combined treatment of domestic anc
industrial waste.

Examination of locations where agricul-¢
tural wastes are produced in significant
guantities, and present arrangements for
their disposal.

Exercise control over groundwater qual-+
ity, and to make a complete inventory of
groundwater resources in the catchment.
Summary of stretches requiring
improvements in water quality and.
measures necessary.

Cost of reducing waste loads. .
Recommendations for future river gaug-
ing. .

Detailed industrial effluent surveys at.
each factory to determine generated and
discharged waste loads.

Increased intensity of water quality
monitoring to fortnightly at 15-day

intervals, plus every 24 hours during
low flows in important reaches.

Expand database of levels of potentially
toxic substances.

Extra water quality data for ground
waters.

Assessment of threat from non-point
sources.

More detailed information on distribu-

tion of fish stocks.

Research topics.

Evaluation of economic aspects of water
quality management

TIN—-S—SA—000¢ “[e 18 auIn]|
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Water Quality Management Plan River Deel. Limerick County Council. February 1990.

Objectives

Background Information

Water Quality

Water Quality

Ensure water quality ismaintained inasat- ¢
isfactory condition and where necessary .
improved, thereby:

Safeguarding public health. .
Catering for the abstraction of water for
domestic, industrial and agriculturale
purposes. .
Catering for the needs of fisheries,
resources.

Catering for water-based amenities and
recreational requirements. .
Identify control measures necessary for
the satisfactory treatment and disposal
of existing and future sewage and indus®
trial effluent discharges.

Identify priorities for investment in pub-
lic and private wastewater treatment
facilities.

Proper control of agricultural activities

to prevent waste Charges to water-
courses.

Catchment description. .

Rainfall data and locations of the five
autographic recorders in the catchment.

Estimation of dry weather flows and
discharges at various stations.

Population and industrial distribution. *
Map and location of sampling stations.
Isohyetal and contour map.

Stage recording sites and OPW weirs
map.

Map of catchment geology.
Beneficial uses:

Abstractions (map and location of
sources surface and ground waters),
angling, fisheries, waste assimilation,
hydroelectricity, recreation and amenity
and livestock watering.

General characteristics (pH and hards
ness).

Q ratings for 1980 and 1986 showing a
decrease in unpolluted channel length
and increase in slightly polluted. .
Q ratings from various locations from
biological surveys in 1984, 1986 and
1987. .
Tables of 1986/87 physico—chemical
assessment results for BOD, NH, TON,
phosphates and DO for various stations.
Breakdown of phosphorus loading frome
all sources in the catchment, showing
main cause to be agricultural wastes
(52% of total).

Satisfactory DO levels for salmonid and.
spawning water.

TON well below recommended values. «
Map of river water quality (Class A, B
and C)

Water Quality Criteria for salmonids to
be adopted to protect beneficial uses.
Site-specific controls where abstractions
for drinking water occur.

Recommended standards for DO, BOD,
ammonia, oxidised nitrogen and ortho-
phosphate.

Table of water quality criteria, standards
and guidelines issued by various agen-
cies for three types of water use. Values
shown are max permitted.

Calculation of theoretical waste assimi-
lation capacities at seven locations.
Summary of population figures for 1986
and the type of effluent plants.

Summary of waste loads generated in
catchment.

Identification of agricultural
responsible for pollution.

wastes

Recommendations

Recommendations

Recommendations

Twice yearly biological and microbio- ¢
logical survey. .

Monthly physico—chemical survey and
once a year at low flow.

Provision of accurate gauges at key
locations.

Point sources.

Non-point sources .
Re-stocking of fish in river Deel. Bal- ¢
ancing measures in treatment to ensure
uniformity of discharges.

Combined treatment

Inventory of groundwater sources and
assessment of likelihood of contamina-
tion by point and non-point sources.
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Water Quality Management Plan for the River Liffey Catchment. Dublin Corporation, Dublin County Council, Kildare County Council, Wicklow County

Council and Meath County Council.

Objectives

Background Information

Water Quality

Water Quality

» Ensure that the microbiological, chemi-e
cal and physical quality of the water at
Pollaphouca and Leixlip is not impaired,.
but maintained to the highest practicablg
level.

Identification of catchment area ande
tributaries (OS Map).

Catchment resources identified.
Flow information. *
Population, industry and land use.

Beneficial uses: abstractions, fisheries'
HEP, pollution abatement, recreation
and amenity (salmon fishing, water
sports), areas of scientific interest. *

Available data on water quality (biologi- *
cal monitoring from 1991 and chemical
from 1987-1990). .
Standards based on quality criteria for
salmonid-bearing waters.

Waters for abstractions for drinking
water to have standards based on EC
Quality of Surface Waters Regulations.
Five parameters selected: DO, BED
ammonia, oxidised nitrogen, orthophos-
phate/TP. *
Waste assimilation capacity.

Summary of point source and diffuse
pollution.

Scenario of future domestic waste load
generation

Division of the catchment into three
regions: Upper Liffey (above Pollap-
houca Dam), Middle Liffey, (Pollap-
houca to Leixlip Dam) and Lower
Liffey (downstream of Leixlip).
Background information for each sec-
tion and recommendations for manage-
ment.

Additional considerations.

Recommendations

Recommendations

Additional Considerations

e Surveillance and monitoring of areas
identified as having a potential for pol-
lution. .

» Application of ‘Catchment Quality Con-
trol’.

* Inspection work of smaller drainages*
channels for litter, sewage fungus,
dumped slurry, etc. (especially used pes-
ticide containers). .

* Routine chemical monitoring (no fre-
guency given).

» Secondary treatment for all significant
discharges.

* Minimise impact of discharges by use of
properly designed mixing ones below
outfalls.

* Increased monitoring frequency.

Combined treatment and discharge of
domestic and industrial waste.

Detailed examination of locations wheres
agricultural wastes are produced in sig-
nificant amounts. .

Further research into fisheries resources,
waste loads, non-point sources of waste,
accidental discharges. .
Additional data on groundwater quan-,
tity and quality, and interaction of sur-
face water and ground water.

Cease developments and slurry spread-

ing in Upper Liffey

Improvements in sewage and effluent
treatment.

Baseline survey of fisheries.

Regular water quality monitoring pro-
gramme to be carried out by LA.

Development of mathematical models.

Monitoring of ground and surface
waters adjacent to landfills.
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Water Quality Management Plan for the River Moy. Synopsis. Mayo County Council 1992.

Objectives Background Information Water Quality Water Quality

Assure that the quality of the Moy catch- e Map of catchment. * Table of river status as unpolluted,s Identification of problem areas and rec-
ment waters is maintained to satisfactory - Lengths of main tributaries. slightly polluted or seriously polluted. ommendations for solution.

standards and where necessary improvedto . populations and projected populations. ©  Trophic status of Lough Conn ande Cost of improvements for these problem
these standards thereby: « Identification of beneficial uses, Lough Cullin. areas.

Safeguarding public health.

Catering for increasing abstraction.
Catering for commercial and recrea-
tional fishing, amenities and recreation. ¢
Catering for disposal and treatment of
effluent (sewage and industrial). .

(abstractions, sport and commercial
fisheries, controlled waste disposal, rec-
reation and amenity).

Table of discharges and types of treat*
ment.

Flow parameters at key locations

Standards for rivers in Moy catchments
(based on salmonid standards), and flow
parameters at which they apply.
Calculation of waste assimilative capac-
ity at key locations.

Summary of costs and necessary works
in urban centres to ensure future devel-
opments do not affect water quality.

Recommendations

Recommendations

Comments

Standards set are accepted as controls Initiation of education programme for ¢

for Moy catchment.

Remedial works to begin as soon as pos-
sible. .
Monitoring programme continue at
present level and lake monitoring begin
as soon as possible. .
Hydrometric gauging stations be
installed upstream of all discharges from
effluent treatment plants.

Implement necessary works recom-
mended to prevent future deteriorations
in water quality.

Installation of flow measuring equip-
ment on effluent discharge pipes and
major discharges to sewers.

farmers on the dangers of pollution from
agricultural wastes. .
Consideration given to improving inter-.
jurisdictional exchange of water-related,
information in Moy catchment.

Survey for organic micropollutants at all

key locations

No mention of ecology or heritage in
objectives

Some economic evaluation
No monitoring frequencies
No mention of public consultation
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Water Quality Management Plan for the River Nore Catchment. Kilkenny County Council, Laois County Council, Tipperary (NR) County Council, Tipperary
(SR) County Council and Carlow County Council June 1985

Objectives

Background Information

Water Quality

Water Quality

Ensure water quality ismaintained in asat- ¢
isfactory condition and where necessary .
improved, thereby:

Safeguarding public health.
Catering for increasing abstractions.  *
Catering for needs of commercial game

fisheries. *
Catering for water based amenities and
recreational requirements. .

Catchment description and map. .
Map and description of rainfall gauginge
stations and estimation of river flow and
run-off.

Table of estimated dry weather flowse
and 95 percentile flows.

Hydrogeology and identification of
aquifers. .
Populations and projections. .
Agricultural and Industrial activity iden-
tified (including future development).

Beneficial Uses (detailed report available
in volume 4):

Abstractions (industrial and domestic),
salmonid, eel and shellfish fisheries
(monetary value for each tabled), and
tourism and recreation.

Existing quality at selected stations: ¢
General (pH, colour and hardness) for
summer and winter, with graphic sum-
mary of median variations.

Chemical (DO, BOD, ammonia, ortho-+
phosphate, oxidised nitrogen) for sum-
mer and winter.

Biological (Q ratings). .
% river length classes as unpolluted,
slight to moderate and heavy to gross
(tabled).

Water quality criteria for salmonid
waters to be adopted with special con-
sideration of microbiology irrelevant

areas (bathing waters, shell fishery,
etc.).

Percentile limits recommended for DO,
BOD, ammonia, nitrate and orthophos-
phate.

Waste assimilation capacity tabled for
13 locations.

Estimate of generated, discharged and
future waste loads at population centres.

Current and future abstractions.

Need for improved effluent control in
some stretches.

Present situation and future projection
calculated for these areas.

Cost of waste load reductions

Plan to be reviewed at least every 5
years.

Recommendations

Recommendations

Recommendations

Additional gauging stations. .
Collection of data on groundwater, espe-
cially monitoring of variations in level ¢
in aquifers.

Investigate feasibility of increased col-¢
lection of rainfall data, especially at
high altitudes. .
Summary of recommendations for.
waste treatment

Detailed industrial effluent surveys at
each factory to determine waste load
generated and discharged.

Increased intensity of monitoring (fort- ¢
nightly/25 times per annum).

24-hour surveys at important reaches
during summer low flows.

Effluent discharges sampled at 15-day
intervals not 14.

Expand database of toxic substances.

Assessment of potential threat from
non-point sources

More detailed information on distribu-
tion of fish stocks.

Research topics (modelling of dynamic

processes such as DO variations at low

flow, economic aspects of water quality
management, investigation of ground-
water resources)
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The Shannon Estuary. A Model for Water Quality Management. Summary Report. L. Stapleton and B. Mulligan. Water Resour ces Division, An Foras Forbartha
April 1980.

Objectives

Background Information

Water Quality

Water Quality

Assess the existing ‘baseline’ conditione Summary and map of general features Calculation of present and future esti-

of water quality in the estuary, particu-
larly in respect of the dissolved oxygen
regime. .
Carry out field investigations of the dis-
persal characteristics of the estuary.
On the basis of filed investigations, toe
select, develop and test a suitable math-
ematical model for water quality predic-
tions in the estuary. .

of the estuary (location, geology, popu-

lation). .
Tides and table of tidal levels on spring
and neap tides. .
Salinity.

Beneficial uses: navigation, waste dis-
posal, fisheries (quantity and values
given) and recreation.

The River Shannon and tributaries:
flows, flow frequencies, location of

gauging stations (mapped). .
Description and location of industriese

mated BOD load per person discharged.
Waste effluent discharge from Shannon
town (1978).

Table of discharges of water after use by
public bodies and after use by industry
and others.

Introduction to mathematical modelling
of estuarine water quality.

Results of water quality surveys from®
1971/72, 1975/76 and 1977/78. .
Location of sampling stations (mapped).
Flow, tidal and salinity data from 1977

1978 river water quality results for DO,
temperature, BOD, ammonia, pH, phos-
phate, TP, nitrate and nitrite and chloro-
phyll a.

1978 estuarine water quality results for
salinity, DO, temperature, BOD,
Ammonia, pH, P, TP, nitrate and nitrite
and chlorophylla (main sampling sta-
tions and estuarine traverse).

1978 turbidity results.

Dye survey to ascertain circulation and
dispersion characteristics of the estuary
(methods and results).

(Tarbert generating station, Money investigations. e Tidal dynamics model, mass transfer
Point, Aughinish Alumina). « BOD, DO, temperature, ammonia and Model, and application of these models
chlorophylla results for 1977. to the Shannon Estuary.
Water Quality Recommendations Recommendations

Mostly satisfactory except downstreams
of Limerick and the Upper Fergus Estu-
ary.

Good mixing conditions. .

Future major effluent outfalls shoulde
discharge to main estuarine channel and
have well-designed diffuser system.
Intensive monitoring every 2/3 years of
water quality and waste effluent dis-¢
charges. .
Special study of DO regime, benthic
fauna and weed growth.

Further study of nutrient enrichment in
rivers discharging to the estuary.

Use of mathematical model as a basic
planning tool, especially in the assess-
ment of waste effluent discharges and
the interpretation of monitoring results.
Regular refining and update of model.
Develop and implement water quality
management plan at earliest practicable
date.
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Water Quality Management Plan for the Suir Barrow Nore Estuary. Carlow County Council, Kilkenny County Council., Tipperary SR County Council,
Waterford Corporation, Wexford County Council May 1990.

Objectives Objectives Background Information Water Quality

Ensure the quality of the watersis main- * Meet the requirements of national and Summary of existing policy and legisla-» List of water quality standards for aes-

tained in a satisfactory condition, and if nec- international legislation. tion. thetic qualities, ammonia, bacteria,

essary improved to achieve the following « Protect habitats of scientific/conserva= Area covered by plan (mapped). BOD, cadmium, chlorine, chromium,

objectives: tion importance. « Tides, freshwater flows and salinity. copper, cyanide, dissolved oxygen, lead,
«  Protect wildlife. . mercury, mixing zones, oxidised nitro-

Safeguard public health.

Protect and promote fisheries.
Protect and promote mariculture.
Prevent objectionable odours and visual
offence. .
Protect and promote recreational uses.
Determine assimilation capacity for,
sewage, industrial effluents and other
inputs.

Identify control measures necessary in
relation to satisfactory treatment and,
disposal of existing and future sewage
and industrial effluent discharges. *
Identify priorities for investment in :
wastewater treatment facilities

Water should support healthy biological
systems compatible with the physical
characteristics of the waters.

Facilitate urban and industrial develop-1q pe achieved by an EQO approach

ment by ensuring the assimilation
capacity is quantified and adequate
reserve capacity exists for future devel-
opments.

Geology, sedimentation and erosion.
Temperature, wind and nutrients.
Population. .
Industrial and agricultural development.
Beneficial uses (fisheries for salmon,
sea trout, freshwater eels and various
sea fishes, mariculture potential, recrea-
tion and amenity, wildlife and areas ofe
scientific interest, water abstractions
and effluent disposal). .

gen, oil and grease, pesticides, pH, sol-
ids, temperature, zinc.

Objectives based mainly on EPA
reports, CEC Directives and lIrish regu-
lations on bathing, freshwater fish and
shellfish waters and the DOE Water
Quality guidelines.

Flow criteria for application of the
standards.

Subject to review every 5 years.

Water Quality

Water Quality

Recommendations

Recommended Future Monitoring

Map and list of sampling stations one
each of five estuarine sections and sum-
mary of results.

Estimation of point-source and diffusee
sources and estimated future waste
loads.

Predicative modelling for BOD and DO. ¢
Development of mathematical modele
for establishing waste assimilation

capacity. .
Minimum control of effluents.

Effluent treatment.

Ensure uniform discharge regime oves
specified discharge period where possi-
ble.

Minimise the extent of mixing zones by
the use of properly sited and designed
outfall diffuser systems.

Agricultural wastes. .
Other impacts such as dredging and
dredge spoil dumping.

Protection of sediment quality: major

outfalls to be located as far as possible
from areas of slack currents.

Review of plan every 5 years.

Improve long-term records of freshwa-¢
ter flow into the estuary, with accurate
information on low flows. .
Further assessment of the tidal intrusion
of saltwater, currents and tidal eleva-
tions. .
Carry out detailed effluent surveys for
all significant waste discharges.

General water quality sampling every 2
years at neap tide.

Monthly on five reaches.

Single sampling run in reaches not cov-
ered above.

Salinity, temperature, DO, Ammonia,

metals, pH, nitrate, phosphate, chloro-
phyll a, turbidity, coliform bacteria
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Water Quality Management Plan for the River Suir Catchment. Tipperary (NR) County Council, Tipperary (SR) County Council, Kilkenny County Council,
Waterford County Council, Waterford Corporation. March 1983.

Objectives

Background Information

Water Quality

Water Quality

Ensure water quality ismaintained in asat- ¢
isfactory condition and where necessary .
improved, thereby:

Safeguarding public health.
Catering for increasing abstractions.
Catering for needs of commercial game
fisheries.

Catering for water-based amenities and
recreational requirements.

Identify control measures necessary for
the satisfactory treatment and dispos

Catchment location description and map. ¢

Table of flow parameters (long average
run-off, estimated 95-percentile flow, esti-

mated dry weather flow).

38 river gauging stations for collection ofe
hydrometric data, population and popula-

tion projections and industry distribution

(tabled).
Agricultural activity in the catchment.
Geology.

Jpeneficial uses (detailed report in volume 4):

of existing and future sewage and® Abstractions, salmonid, eel and shellfish
fisheries (monetary value summarised);

industrial effluent discharges.

Identify priorities for investment in
public and private wastewater treat-
ment facilities.

amenity and recreation

General characteristics (pH, colour and
hardness) for 1971 and 1979.

Summary of present water quality as
km of unpolluted, moderate or serious.
Water quality criteria for salmonid
waters to be adopted with special cons
sideration of microbiology in relevant
areas (bathing waters, shellfishery,
etc.).

Standards specified for DO, BOD,
ammonia, oxidised nitrogen and ortho-
phosphate.

Percentile limits recommended for DO,
BOD, ammonia, nitrate and orthophos-~

phate. .
Calculation of assimilation capacities at
six key locations. .

Estimation of daily domestic and
industrial waste loads generated and
discharged.
Estimation of future waste loads and
abstractions.

Effluent treatment considerations
including a series of tables showing the
results of calculations of the effects on
BOD concentrations, and on residual
waste assimilation capacities, of sub-
jecting present waste loads (domestic
and industrial) to various combinations
of waste treatment at six locations.
Similar tables for future waste loads.

Identification of reaches requiring res-
toration

Cost of short-term remedial actions.

Recommendations

Recommendations

Recommendations

Recommended Research

Standards should be met at the 95 pes-
centile and higher flows

Preliminary and primary treatment fore

all significant discharges .
Ensure discharge regime is as uniform
as practicable. .

Combined treatment and discharge of
domestic and industrial wastes in each
urban centre where practicable.
Examination of locations where agri-
cultural wastes are produced in signifi-
cant quantities, and present arrange-
ments for their disposal

Proposed
resource.

Review of plan every 5 years.

inventory  of

groundwaters

Improvements recommended for certain

river gauges.

Detailed industrial effluent surveys to be
carried out at each factory to determine

waste loads generated and discharged.

Increase in level of water quality moni-e
toring, to at least fortnightly.

24-hour surveys at important reaches
during summer low flows.

Effluent discharges sampled at 15-day
intervals not 14. .

Ground waters.

Assessment of potential threat from
non-point sources.

More detailed information on distribu-
tion of fish stocks.

Modelling of dynamic processes such
as DO variations at low flow.

Greater evaluation of economic aspects
of water quality management in the
catchment.

An assessment of the importance of
eutrophication caused by excess nutri-
ents introduced by direct and indirect
waste discharges.
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Water Quality Management Plan for the Upper Shannon Catchment. Cavan County Council, Galway County Council, Leitrim County Council, Longford
County Council, Offaly County Council, Roscommon County Council, Tipperary (NR) County Council and Westmeath County Council. March 1990.

Objectives

Water Quality Criteria and Sandards

Overall objectiveisto ensure, inthe future,
an acceptable quality of water for specific .
uses at the time and place whereit is .
needed.

In particular, to ensure that the quality of the
waters is maintained in a satisfactory condi-

tion and where necessary improved,

thereby:

Safeguarding public health.

Catering for the abstraction of increas-
ing quantities of water for domestic,
industrial and agricultural purposes.
Catering for the needs of commercial
and game fisheries.

Catering for the relevant water-based

amenities and recreational requirements.

Identify control measures deemed nec-
essary in relation to the satisfactory
treatment and disposal of existing and
future sewage and industrial effluent
discharges.

Identify priorities for investment in pub-

lic and private wastewater treatment
facilities.

Beneficial uses:

Estimated DWF and 95-percentile flowse
for various towns.

Morphological and hydrological charac-
teristics of lakes in the catchment. .

Identification and description of aqui-
fers.

Population figures and description of
industrial and agricultural activity.

Water abstractions, angling, commercial
fishing, fish farming, cruising, recrea-
tion and amenity, areas of scientific
interest (mapped), small-scale hydro-
power.

Background I nformation Water Quality
Members of Steering Committee. e Summary of current water quality. .
Catchment description. e Use of Q ratings.

Summary of DO, BOD, ammonia, oxi-
dised nitrogen and orthophosphate med
and max results for 1983-1985. *

Table of trophic status of lakes using
mean TP, mean chlorophyll, Mac chlo-*
rophyll, mean transparency, and min
transparency. Results for each lake from
most recent survey for each. .
Map of river water quality in the Shan-

non Catchment.

Standards set to protect beneficial uses:
use of water quality criteria applicable
to salmonid fish and microbiological
controls where necessary.

Standards to be met at and above 95-
percentile flow.

Rivers: Recommended standards for
DO, BOD, ammonia, TP, orthophos-
phate.

Lakes: Annual mean concentration of
chlorophyll a, TP, and less commonly
measured pollutants.

Standards for aesthetic qualities and
mixing zones.

Discussion and table of waste assimila-
tion capacities at important locations on
rivers.

Predicted P inputs to 18 lakes which
will give rise to annual average concen-
trations of chlorophylk of 12 mg m?2.
Based on OECD criteria.

Summary of estimated present and
future waste load discharges and
abstractions

Water Quality Continued

Recommendations

Recommendations

Recommendations

Summary of recommended strategies
for waste treatment at selected locations.

Recommendations for control of
eutrophication in lakes. .

Summary of treatment costs

Additional gauging stations. .

Investigate feasibility of improving
rainfall data collection.

Balancing facilities in treatment plants

to ensure uniformity of discharges. *
Combined treatment and discharge of
domestic and industrial wastes. *

Detailed examination of locations wheres
agricultural wastes are produced in sig-
nificant quantities and arrangements for
disposal. .
Inventory to be made of groundwater
resources and their present quality.
Five-year review of plan. .
Distribution of fish stocks.

Detailed industrial effluent survey to
determine waste loads generated and
discharged.

Increased frequency of monitoring (fort-
nightly and 24-hourly at important
reaches during low flows).

Identification and assessment of poten-
tial threat from non-point sources.

Recommended research topics.
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Water Quality Management Plan for the River Slaney Catchment including the Estuary. Carlow County Council, Wexford County Council and Wicklow County
Council. July 1986.

Objectives Background Information Water Quality Water Quality Criteriaand Sandards
Overall objectiveisto ensure, inthefuture, « Catchment description. e Minimum, median and maximum valuess Standards set to protect beneficial uses:
an acceptable quality of water for specific « Rainfall. for pH, colour and total hardness. use of water quality criteria applicable
uses at the time and place whereiit is « Resources. * Qratings. to salmonid fish and microbiological
needed. «  Hydrogeology. . Summary of analyses for water quality ~ CONtrols where necessary.

In particular, to ensure that the quality of the  «  Population. parameters DO, BOD, ammonia, ortho* ~ Recommended standards for DO, BOD,

waters is maintained in a satisfactory condi-

tion and where necessary improved,

thereby: .

Safeguarding public health.

Catering for the abstraction of increas-
ing quantities of water for domestic,
industrial and agricultural purposes.
Catering for the needs of commercial
and game fisheries.

Catering for the relevant water-based

amenities and recreational requirements.

Identify control measures deemed nec-
essary in relation to the satisfactory
treatment and disposal of existing and
future sewage and industrial effluent
discharges.

Identify priorities for investment in pub-

lic and private wastewater treatment
facilities.

Industrial and agricultural activity.

Beneficial uses

Water abstraction, fisheries, livestock
watering, irrigation, shipping and some
recreation.

phosphate and oxidised nitrogen (Nov
78—Aug 80) for the river, tributaries and

ammonia, oxidised nitrogen and ortho-
phosphate.

Calculation of the waste assimilation

capacity of the river.

« Estimation of existing waste loads and
water abstractions at population centres.

« Estimated future waste loads and water
abstractions.

e Tables for BOD concentrations and

residual waste assimilation capacities at

four locations and future predictions.

estuary .

Recommendations

Recommendations

Recommendations

Recommendations

Need for accurate records of river flows
over a full range of flows.

Hydrometric scheme for the catchment
with provision for four water-level e
recording stations and 15 staff gauges.

Catchment maintenance at established

gauging stations. .

Detailed industrial effluent surveys ate
each factory to determine waste loads
generated and discharged. .
Increase in intensity of water quality
monitoring, to at least fortnightly at key .
stations or at 15-day intervals.
Additional 24 surveys at important
reaches at periods of low flow during.
summer.

Expand database on levels of potentiallyfRecommended research topics e.g.

toxic substances. « Modelling of the dynamic processes
Extra water quality data for ground  downstream of discharges, economic
waters. aspects of water quality management in

Assessment of potential threat to water the catchment.
quality by wastes from non-point

sources.

Public awareness campaign for farmers.

Detailed information on fish stocks.
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