A RIVER WATER QUALITY
MONITORING STRATEGY
FOR
NORTHERN IRELAND

MAY 2001

An Agency wnthm the
Department of th

Enwronment

m
2
<
7
0
2
<
I
2
5
>
=
o
T
I
T
-
>
0
m
0n
m
X
<
0
m




CONTENTS PAGE

Page
1. Introduction 1
2. Legislative Framework 2
2.1 EC Legislation 2
2.2 Local Legislation 6
3. Review of the EHS River Water Quality
Monitoring Network 1972-1999 8
4. River Water Quality Monitoring by Other Agencies in NI 13
5 River Water Quality Monitoring from 2000 14
APPENDICES
1. Chemical Parameters Monitored under the EC Freshwater Fish Directive
2. Parameters to be Monitored under the EC Water Framework Directive
3. Monitoring Frequencies under the EC Water Framework Directive
4. Chemical GQA Classification System
5. Biological GQA Classification Bandings
6. Rivers Monitored for Dangerous Substances and OSPAR RID Parameters
7. Parameters Monitored under the EC Dangerous Substances Directive and OSPAR RID
8. Parameters Monitored and IFrequency under ECN
9. Year 2000 River Monitoring Network



RIVER WATER QUALITY MONITORING
STATEMENT

Environment and Heritage Service (EHS) is
committed to chemical and biological
monitoring of all significant waterways in
Northern Ireland (NI) in line with national
and international classification schemes
and agreements.

Since 2000, those rivers in the main arterial
network having a mean width of more
than 3.0 m have been monitored both
biologically and chemically for General
Quality Assessment (GQA) parameters.
This programme is augmented by limited
macrophyte surveys at approximately 430
sites at nationally defined intervals.
Together this classifies approximately
4,200 km of waterway. The main arterial
network is also monitored chemically as
required by local, national and
international legislation.

In addition since 2000, the quality of minor
waterways (1.5-3.0 m wide) has been
assessed biologically based on annual
samples from approximately 180 sites. This
has resulted in a further 1,000 km being
classified biologically. EHS may also
undertake proactive and impact
assessment surveys as required.

1. INTRODUCTION

Some 15,445 km of waterways appear on
the 1:50,000 Ordnance Survey (OS) Map of
NI. Rivers are important natural resources
particularly for agriculture, fisheries,
recreational use, amenity value and as
sources of drinking water. Approximately
13% of drinking water in NI is abstracted
from rivers, and many waterways also
support ecological habitats and species of
national and international importance.

Some of these uses can threaten the water
quality of the rivers on which they depend,

and there may be pollution from other
activities in the surrounding catchment.
Pollution can be from point sources such as
industrial or sewage effluent discharges, or
can be diffuse such as road or agricultural
run-off. Ultimately the pollution entering
rivers can make its way to the marine
environment to adversely affect estuarine
and coastal water quality.

It is important that rivers are protected
from pollution and managed as a
sustainable resource for all of the activities
that depend on their water quality.
Historically  river = water  quality
classification has focused on chemical
quality. For a number of reasons there is a
growing emphasis on the use of biological
indicators as a measure of the ecological
quality or health of surface waters
including rivers.

This document sets out the history of the
development  of  the  monitoring
programme for rivers in NI since 1972. It
looks at the reasons why EHS carries out
the monitoring currently undertaken and
outlines the results of a review of the
network undertaken in 1999 and
implemented in 2000.



2. LEGISLATIVE FRAMEWORK

Environmental Policy in NI has evolved over a
long period through a series of legislative,
institutional and programme developments.

Recent specialised environmental legislation arises
from European Community (EC) Directives.
There are several types of EC legislation known
as Regulations, Directives, Decisions and
Recommendations. However, the primary
instruments are the Directives, and those that are
driving the requirement to monitor river water
quality are outlined below.

2.1 EC Legislation

Council Directive concerning the quality
required of surface water intended for the
abstraction of drinking water in the
Member States - EC Surface Water
Directive (75/440/EEC)

This Directive has two purposes:

@ to ensure that surface water abstracted for use
as drinking water reaches certain standards
and is given adequate treatment before being
put into public supply; and

@ to improve rivers or other surface waters used
as sources of drinking water.

Sources of surface water for the abstraction of
drinking water (referred to as ‘surface water’) are
to be classified by their existing quality (physical,
chemical and microbiological characteristics) into
three categories corresponding to the three
standard methods of treatment required to
transform the ‘surface water’ into drinking water.
Forty-six ‘parameters’ are listed along with an
imperative (I) value and a guide (G) value for each.

The Member States are required to lay down I and
G values for sampling points where water is
abstracted for drinking. Where no I value is given
the G value provides guidance. Once values are set,
Member States must monitor to ensure that 95 per
cent of the samples of surface water meet the I
values laid down and that 90 per cent of the
samples do so for the G values.

In Northern Ireland the requirements of this
Directive have been transposed into local
legislation through:

@ The Surface Waters (Abstraction for Drinking
Water) (Classification) Regulations (NI) 1996
(SR 1996 No 603).

The Department for Regional Development’s
Water Service, as the supply agency, carries out the
monitoring required under these Regulations. The
results are audited by EHS through a transfer of
data.

Council Directive on poliution caused by
certain dangerous substances discharged
into the aquatic environment of the
Community - EC Dangerous Substances
Directive (76/464/EEC)

This Directive sets a framework for the
elimination or reduction of pollution of inland,
coastal and territorial waters by certain dangerous
substances. Subsequent daughter Directives set
standards for particular substances. The Directive
is also intended to ensure consistency in
implementing various international conventions
and equality in conditions of competition affecting
industry in the various Member States.

An Annex to the Directive has a List I and a List
II of ‘families’ and groups of dangerous
substances. List I, sometimes referred to as the
‘Black List’, includes substances selected on the
basis of their toxicity, persistence and
bioaccumulation, eg, organohalogen and
organophosphorus compounds, carcinogenic
substances, and mercury and cadmium compounds.
List II, sometimes called the ‘Grey List’, includes
possibly less dangerous substances, such as zinc,
copper and lead compounds, cyanide and ammonia.

Member States are to take appropriate steps to
eliminate pollution by List I substances and to
reduce pollution by List II substances.
‘Elimination’ of pollution does not necessarily
mean a zero-emission, since pollution is defined



not by reference to the presence of a substance but
to its effects. Discharges of both List I and List II
substances are to be subject to prior authorisation
by a competent authority.

Control of discharges is through the setting of
uniform emission standards or quality objectives.
The latter system of quality objectives is used in
the UK and must be in accordance with existing
Directives. This approach is conditional on the
Member State proving to the European
Commission that the quality objectives are being
met in accordance with a monitoring procedure set

up by the Council.

In Northern Ireland the requirements of this
Directive have been transposed into local
legislation through:

@ The Surface Waters (Dangerous Substances)
(Classification) Regulations (NI) 1998
(SR 1998 No 397)

Eleven river sites located at the freshwater limit of
the discharge of major rivers to estuarine or
coastal waters are currently monitored for List I
and II substances under this legislation.

Council Directive concerning the quality
of bathing water - EC Bathing Water
Directive (76/160/EEC).

The purpose of this Directive is to ensure that the
quality of bathing water is improved over time,
and maintained, not just to protect public health
but also for reasons of amenity. Bathing water is
defined as fresh or seawater in which bathing is
explicitly authorised, or is not prohibited and is
traditionally practised by a large number of
bathers.

An Annex lists 19 physical, chemical and
microbiological parameters, against 13 of which
are indicated I and/or G values. The most
important of these values are the total and faecal
coliform counts. The Member States must set
values which bathing water must meet, the values
being no less stringent than the I values, with the
G values being observed as guidelines.

The Directive lays down minimum sampling
frequencies and specifies where and how samples
are to be taken. Some parameters, such as
streptococct, Salmonellae and enteroviruses, have to
be checked when there is reason to suppose that
they are present. However, it is now recognised

that faecal streptococci are a reliable indicator of
faecal contamination and they are now monitored
regularly by most Member States. A review of the
Bathing Water Directive is currently taking place
based on an iz situ assessment approach.

In Northern Ireland the requirements of this
Directive have been transposed into local
legislation through:

@ The Quality of Bathing Waters Regulations
(NT) 1993 (SR 1993 No 205).

To date no inland bathing waters have been
identified in Northern Ireland and there is
therefore no requirement at present to monitor
rivers under this legislation.

Council Directive on the quality of
freshwaters needing protection or
improvement in order to support fish life-
EC Freshwater Fish Directive (78/659/EEC)

This Directive sets standards of water quality for
the protection of coarse and game fisheries,
together with monitoring requirements. The
Member States are to designate freshwaters
needing protection or improvement in order to
support fish life. Two categories of water are to be
designated: suitable for salmonids (salmon, trout)
and suitable for cyprinids (coarse fish). An Annex
sets out 14 physical and chemical parameters
against which are listed separate I and G values for
salmonid and cyprinid waters. Member States are
to set values no less stringent than the I values and
‘shall endeavour to respect’ the G values.

Member States are to establish pollution reduction
programmes and are to ensure that within five
years of designation the waters conform to the
values set. Minimum sampling frequencies are
given but where the water quality is good,
sampling frequency may be reduced. If sampling
shows that a set value is not being met, appropriate
measures are to be taken.

In Northern Ireland the requirements of this
Directive have been transposed into local
legislation through:

@ The Surface Waters (Fishlife) (Classification)
Regulations (NI) 1997 (SR 1997 No 488).

There are currently 1062 km of waterway
designated as salmonid and a further 129 km
designated as cyprinid under this legislation.



These are monitored on a monthly basis for the
parameters in Appendix 1 to assess compliance
with the Directive.

Council Directive concerning the
protection of waters against pollution
caused by nitrates from agricultural
sources - EC Nitrate Directive (91/676/EEC)

This Directive seeks to reduce or prevent the
pollution of water caused by the application and
storage of Inorganic fertiliser and manure on
farmland. It is intended both to safeguard drinking
water supplies and to prevent wider ecological
damage in the form of the eutrophication of
freshwater and marine waters generally.

Member States are to identify waters actually or
potentially affected by pollution from nitrates.
These are to include:

@ surface freshwaters, in particular (though not
exclusively) those for the abstraction of
drinking water, where nitrate concentrations
do or may exceed limits in the EC Surface
Water Directive (75/440/EEC); and

@ freshwater lakes, other freshwater bodies,
estuaries, coastal waters and marine waters
that are or may become eutrophic.

All known areas of land which drain into waters
identified in this way and contributing to pollution
must be designated by Member States as ‘nitrate
vulnerable zones” (NVZs). The identification is to
be reviewed and if’ necessary revised at least every
four years.

Action Programmes relating to NVZs must be
established within two years of designation and
revised at least every four years. For the purpose of
designating and reviewing NVZs, Member States
had to undertake before December 1993 a one-year
programme to monitor surface waters and
groundwaters, which is to be repeated every four
to eight years, depending on the level of nitrate
pollution. Every four years the eutrophic state of
freshwaters, estuaries and coastal waters must also
be reviewed.

In Northern Ireland the requirements of this
Directive have been transposed into local
legislation through:

@ The Protection of Water against Agricultural
Nitrate Pollution Regulations (NI) 1996. (SR
1996 No 217)

@ The Protection of Water against Agricultural
Nitrate Pollution (Amendment) Regulations
(NI) 1997 and 1999. (SR 1997 No 256 and
1999 No 3)

@ The Action Programme for Nitrate
Vulnerable Zones Regulations (NI) 1999. (SR
1999 No 156)

Three NVZs have been designated in Northern
Ireland under this legislation based on nitrate
levels in groundwaters.

To date no surface water NVZs have been
designated in NI under this legislation. Nitrate
levels are monitored at approximately 250 river
sites on a monthly basis.

Council Directive concerning urban waste
water treatment - EC Urban Waste Water
Directive (91/271/EEC)

This Directive seeks to reduce the pollution of
freshwater, estuarial and coastal waters by
domestic sewage, industrial waste water and
rainwater run-oftf (collectively, ‘urban waste
water’). It sets minimum standards, and timetables
for their achievement, for the collection, treatment
and discharge of urban waste water.

All towns and villages (‘agglomerations’) with a
population equivalent (pe) greater than 2000 are
required to have collecting (sewerage) systems by
the end of either the year 2000 or 2005, depending
on their size. Urban waste water entering these
collecting systems is to be subject to treatment
requirements which generally become more
stringent the larger the agglomeration. Waste
water is normally to be subject to a minimum of
secondary treatment, a process generally
involving biological treatment with a secondary
settlement. Deadlines for the installation of
secondary treatment systems vary with the size of
the population served.

Higher, or tertiary, standards of treatment are
required for discharges to sensitive areas. They
include waters subject to eutrophication (in which
case significant reductions of nitrates and/or
phosphates are required); surface waters with high
nitrate levels intended for the abstraction of
drinking water; and other waters where higher
treatment standards are necessary to fulfil the
requirements of other Community Directives.

In Northern Ireland the requirements of this
Directive have been transposed into local

legislation through:



® The Urban Waste Water Treatment
Regulations (NI) 1995 (SR 1995 No 12).

Lough Neagh and Lower and Upper Lough Erne
have been identified as Sensitive Areas under this
legislation and all of the larger waste water
treatment works discharging within these
catchments are subject to nutrient removal.
Consideration is being given to further
1dentifications of Sensitive Areas.

Directive establishing a framework for
Community action in the field of Water
Policy — EC Water Framework Directive
(2000/60/EC)

This Directive will promote an integrated
approach to groundwater and surface water
protection within river basins. River Basin
Management Plans (RBMPs) will be established
and reviewed every six years. Member States will
have to achieve the objectives of ‘good surface
water’ status, preventing the deterioration and
pollution of surface waters and restoring surface
waters at the latest 15 years after the Directive is
published. Dates are also given for the repeal of a
number of other Directives. ‘Good surface water’
is defined as the status achieved by the surface
water body when both its ecological status and
chemical status are at least good.

The Directive will require Member States to
establish a register of areas designated as
requiring special protection under specific
Community legislation or for the conservation of
habitats or species directly depending on water. In
this way, this Directive will integrate the
requirements of some of the repealed water
quality Directives along with requirements under
the EC Birds (79/409/EEC) and the EC Habitats
(92/43/EEC) Directives. Member States must also
achieve compliance with any standards and
objectives relating to these protected areas
15 years after adoption unless otherwise specified
in other Community legislation. Some of the
Special Protection Areas (SPAs) and candidate
Special Areas of Conservation (SACs) created
under these Directives and which will form the
Natura 2000 sites in NI, will have a river water
dependent element in their designation.

The requirements of the EC Habitats Directive
have been transposed into local legislation
through:

@ The Conservation (Natural Habitats, etc)

Regulations (Northern Ireland) 1995 (SR1995
No 380)

Member States will have to establish monitoring
programmes in order to produce coherent and
comprehensive overviews of water status in each
river basin. Surface water monitoring programmes
will have to cover monitoring of ecological and
chemical status and will have to be supplemented
by further specifications for special protection
areas. These programmes must be in place, at the
latest, six years following adoption.

Surface water bodies including rivers will be
characterised into types, and reference conditions
specific to each river type must then be established
representing the elements expected at high
ecological status. Information must then be
collected about the pressures on river water
quality and an assessment of impact carried out.
The ecological quality of rivers will then be
expressed as ecological quality ratios. These ratios
will represent the relationship between the values
observed for a given river or river reach and that
expected for these values in the reference
conditions for high ecological status. Each
Member State will divide its ecological quality
ratio scale into five classes ranging from high to
bad ecological status. An intercalibration exercise
will be conducted to define boundaries between
classes throughout each ecoregion defined in the
Directive.

The Directive lists the hydromorphological,
physicochemical and biological elements to be
monitored in rivers (Appendix 2). Member States
will have to establish three types of monitoring
programme. Surveillance monitoring is the first of
these and is required to provide information for:

€ supplementing and validating the impact
assessment procedure;

@ the efficient and effective design of future
monitoring programmes;

@ the assessment of long term change in natural
conditions; and

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

Surveillance monitoring must be carried out at
sufficient surface water bodies to provide an



assessment of the overall surface water status, and
the Directive describes criteria for selection of
appropriate bodies. For rivers these include:

@ the rate of water flow is significant within the
river basin district, including points on large
rivers where the catchment area is greater
than 2,500 km’;

@ significant bodies of water crossing Member
State boundaries;

@ sites identified under the Information
Exchange Decision 77/795; and

@ such other sites as are required to estimate the
pollutant load which is transferred across
Member State Boundaries, and which is
transferred into the marine environment.

Surveillance monitoring must be carried out for
each monitoring site for a period of one year
during the six year period of the RBMP for all the
parameters outlined in Appendix 2. Parameters
indicative of physicochemical quality elements
should be monitored at the frequency shown in
Appendix 3, whilst hydromorphological and
biological elements should be monitored at least
once during the period. This monitoring can be
reduced if the previous surveillance monitoring
determined the body to be in good status and if a
review of impact of human activity reveals no
changes.

The second type of programme is operational
monitoring and must be undertaken to:

@ establish the status of those bodies identified
as being at risk of failing to meet their
environmental objectives; and

@ assess any changes in the status of such
bodies resulting from the programmes of
measures.

Frequencies of operational monitoring should
ensure sufficient data for a reliable assessment of
the status of the relevant quality element and as a
guideline should take place at intervals not
exceeding those in Appendix 3.

The third type of programme is investigative
monitoring which must be undertaken:

@ where the reason for excedences is unknown;

@ where the surveillance monitoring indicates
that the objectives for a body of water are not

likely to be achieved and operational
monitoring has not already been established,
in order to ascertain the causes of a water
body failing to achieve environmental
objectives; or

@ to ascertain the magnitude and impacts of
accidental pollution.

Additional monitoring may be carried out for
protected areas, in particular:

@ bodies of water designated under the EC
Surface Water Directive providing more than
100 m’ /day as an average; and

@ habitat and species protection sites.

Standard methodologies for sampling and
monitoring are specified for macroinvertebrates,
physicochemical ~ and  hydromorphological
parameters. Similar methodologies have to be
developed for other biological compartments, such
as macrophytes and fish. Where possible,
international (ISO) or European (CEN) standards
for methodologies should be used.

It should be noted in addition that artificial or
heavily modified water bodies such as canals
should achieve good ecological potential and that
they should be monitored for quality elements of
whichever of the four natural water categories
most closely resembles the water body concerned.

2.2 Local Legislation

Regulations

As already mentioned, the requirements of the
various EC Directives in force have been in most
cases transposed into local legislation through
regulations and are detailed in the relevant
sections above.

Water Act (NI) 1972

Under the Water Act (NI) 1972 direct discharges
to surface waters are regulated by the Department
of the Environment (“the Department”). This
legislation makes it unlawful, inter alia, for the
Department to grant a consent that would permit
a discharge in breach of any EC Directive. The
new Water (NI) Order 1999, repeals and re-enacts
with amendments the Water Act (NI) 1972. The
amendments have been made to take account of
changes in Departmental policies, the increase in



public environmental awareness, scientific
advances and EC Directive requirements The
water quality provisions of the Order should come
into operation in 2000/01. The Order enables
provisions for the control of water abstraction to
be made. EHS 1is also responsible for the
implementation of this legislation.

Nature Conservation Commitments

EHS launched a ‘River Conservation Strategy’ in
January 2001. The overall aim of this strategy is
to protect, conserve and enhance the natural and
built heritage values of rivers in Northern Ireland
and facilitate their sustainable use. The document
details the conservation value and interest of
rivers in Northern Ireland along with the factors
impacting upon their conservation value. The
roles and responsibilities of EHS in river

conservation are set out along with how these will
be delivered.

In order to design a rational river monitoring
programme which will satisfy the needs of EHS
general  water quality assessment and
conservation, it will be necessary to define the
relationship between water quality and
habitat/species protection. To this end, EHS is
committed to reviewing the possibility of using
water quality monitoring data to assess
compliance with conservation objectives for
designated rivers.



3. REVIEW OF THE EHS RIVER WATER
QUALITY MONITORING
NETWORK 1972-1999

3.1 River Water Quality Monitoring
1972-1998

Chemical monitoring of rivers in NI was carried
out prior to 1970 but it was only in the early 1970s
that a co-ordinated programme of routine
chemical monitoring evolved. From 1990,
chemical monitoring of rivers has been
complemented by biological monitoring.

In 1976 a working group of officials from the then
Department of the Environment for NI and the
then Department of Industrial and Forensic
Science (DIFS) reviewed the monitoring network.
At that time rivers were being monitored at 103
stations. According to the working group, the
sampling stations were “located on all the main
rivers, at the mouths of the rivers, on the major
tributaries of the rivers and in relation to
particularly  significant  discharges  and
abstractions”. The main objectives of this network
appeared to be to collect background data on river
water quality and to measure the impact of specific
discharges. The review recommended that changes
be made to both the sampling frequency and the
determinands monitored.

Following the implementation of these
recommendations, the monitoring network
remained largely unchanged until 1983 when, in
preparation for the EC Freshwater Fish Directive
(78/659/EEC), 14 new stations were established
on designated rivers. This Directive introduced
some new determinands and reintroduced some
that had been abandoned in the 1976 review. From
1983 to 1998, approximately 190 stations were
further added to the network for a number of
reasons.

In 1998 the main purposes of EHS river water
quality monitoring activities in NI could be
divided as follows:

1. quality classification;

2. to assess compliance with EC Directives and
international agreements;

3. to monitor the impacts of eutrophication;
4. to monitor the effects of specific discharges;

5. to provide data for the Environmental Change
Network (ECN);

6. to provide data for the UK Acid Waters
Monitoring Network (UK AWMN); and

7. specific studies.

It may be appropriate at this point to briefly
describe the rationale and requirements for
collecting the data for each of the above purposes.

3.1.1 Quality Classification

In order to carry out its statutory duty as a
manager of the aquatic environment, EHS must
have reliable information on the general quality of
water throughout Northern Ireland. Chemical and
biological water quality classifications allow the
data collected to be assessed for any geographical
or temporal trends whilst the results also
contribute to a UK national classification
programme. Management decisions can therefore
be based on sound scientific evidence.

From the late 1970s chemical water quality in NI
rivers was assessed using the National Water
Council (NWC) Classification system, and from
1990 biological quality was assessed using the
Rivers InVertebrate Prediction and Classification
System (RIVPACS). However, it was noted that
the procedures used to support decisions on
assigning river reaches to classes in the NWC
system varied across the UK. In 1995, the General
Quality Assessment (GQA) chemical classification
system was adopted and the methodology was
applied retrospectively to previous data sets. A
GQA biological classification system was also
adopted. Rivers in NI are therefore currently
classified under separate GQA classification
systems for chemistry and macroinvertebrate

biology.



3.1.1.A Chemical GQA Classification

The Chemical GQA system has six classes ranging
from Very Good to Bad quality, using nationally
accepted  criteria  (Appendix  4). These
classifications are based on the concentrations of
biochemical oxygen demand (BOD), ammonia and
dissolved oxygen (DO). BOD, ammonia and DO
are indicators of organic pollution, although DO
may also indicate other pollution or the influences
of natural plant or algal growth. It was suggested
that the Chemical GQA system would reduce the
risk of chemical misclassification for a number of
reasons. Iirstly, the system uses the data from
three years of chemical monitoring to calculate
percentiles. Secondly, the water quality standards
were re-defined from 95-percentiles to 90-
percentiles which can be estimated with greater
precision, making it easier to detect changes in
quality, and are more likely to be reflective of
pollution than of random environmental
variability. Finally, data from previous surveys can
be used to establish a baseline against which future
changes that are statistically significant can be
distinguished.

In 1998 there were approximately 290 river
sampling stations (including a small number of
lake sites) monitored either fortnightly or monthly
for classification under the Chemical GQA system.
The results of this monitoring were used to
classify some 2,467 km of rivers providing a
sampling density of approximately 8 km per
station.

3.1.1.B Biological GQA Classification

Chemical classification in isolation can be
misleading as it may only reveal a “snapshot” of
water quality at the time of sampling therefore not
detecting intermittent pollution events, or it may
fail to detect pollution by specific chemicals which
are not being isolated by the test procedure.
Biological monitoring techniques can provide a
more general picture of longer term water quality
and are therefore useful in conjunction with
chemical monitoring. Like the Chemical GQA
system, the Biological GQA classification system is
divided into six classes ranging from Very Good to
Bad quality and defined in accordance with
standard procedures (Appendix 5). The Chemical
and Biological classes are not directly comparable
due to the different parameters measured, and a
river reach can therefore have different
classifications under the two systems.

The Biological GQA classification system is based
on information provided by the River InVertebrate
Prediction And Classification System (RIVPACS)
which is an assessment of the representativeness
of the benthic macroinvertebrate community.
Various macroinvertebrates are sensitive to
pollution and some in particular are sensitive to
specific types of pollution. These organisms act as
indicators and their relatively slow recolonisation
rates can allow damage to be detected for a period
of weeks or months after the pollution event itself.
The RIVPACS computer software uses physical,
geographical and chemical characteristics of the
sampling site to predict the macroinvertebrate
community that should be present in the absence
of pollution. This system makes biological
assessment quantifiable, fast, objective, statistically
robust and obtainable from one, two or three
season sampling.

Mayfly (pollution sensitive)

Biological classification of rivers in NI began in
1990. In 1998 there were 282 biological sampling
stations monitored on a three-season basis. The
results of this monitoring were used to classity
some 2,354 km of rivers under the Biological GQA
system.

3.1.2 EC Directives and OSPAR RID

There is a close link between EC Dangerous
Substances monitoring required by Directive
76/464/EEC and OSPAR RID. Under the
Convention for the Protection of the Marine
Environment of the North East Atlantic (the
‘OSPAR’ Convention), the UK has agreed to carry
out each year a comprehensive survey of selected
substances discharged to Convention waters. The
survey covers discharges which reach Convention
waters via rivers or estuaries as well as direct
discharges, and is referred to as OSPAR RID
(OSPAR Riverine Inputs and Direct Discharges).
Since 1990 the 10 major rivers in NI which



discharge to Convention waters (Appendix 6) have
been monitored at their downstream end for
OSPAR RID parameters. For completeness, one
major river which flows via the Republic of
Ireland to non-Convention waters has also been
monitored sincel1993.

As some of the determinands (Appendix 7) are
common to OSPAR RID and Dangerous
Substances, the sampling programmes are
combined where possible. The frequency of
monitoring has been reduced in recent years as
these substances are rarely detected.

The EC Freshwater Fish Directive (78/659/EEC)
sets out the requirements for the “quality of fresh
waters needing protection or improvement in
order to support fish life”. In NI, 1062 km and
129 km of waterway were designated as salmonid
and cyprinid respectively. In 1998 all rivers in the
network, whether designated or not, were
monitored for all of the parameters required by
this Directive.

All rivers were monitored for nitrate levels under
the EEC Nitrates Directive (91/676/EEC).

3.1.3 Monitoring of the Impacts of
Eutrophication

All chemical monitoring sites have been monitored
for soluble reactive phosphorus since the mid-
1980s. From the early 1990s, 16 sites on rivers in
the Erne Catchment were also monitored for the
parameters total phosphate and total soluble
phosphate. It was intended that the data from this
work would be used to determine a phosphorus
budget for the catchment. There were, however,
difficulties with the analytical detection limit for
some parameters, and the results were therefore
not suitable for trophic classification.

In 1994 the Biological GQA river monitoring
programme was augmented for the first time by
the assessment of aquatic macrophytes under a
development project supported jointly with
Industrial Research and Technology Unit (IRTU)
of the Department of Enterprise, Trade and
Investment. The work was continued by EHS in
subsequent years to highlight any rivers or
catchments showing evidence of enrichment. Also,
as changes in trophic status are generally the
result of slow processes, the investigation formed
a base-line survey against which future monitoring
could be compared. The analysis of the data
indicated that rivers in NI are for the most part
enriched. It also indicated that the level of
enrichment in rivers such as the Lagan, Foyle and

Blackwater is such that there is scope for plant
induced water quality variations detectable as a
deterioration in chemical water quality with DO
levels being an indicator of this activity.

Bogbean
(pollution sensitive, favours less enriched conditions)

3.1.4 Specific Discharges

An attempt has been made since the start of
monitoring to assess the effects of a number of
significant effluent discharges. To monitor the
effects of a discharge on the receiving water, a
sampling point should be outside the mixing zone.
A suitable upstream sample should also be taken.
In some cases where a monitoring station had been
located downstream of a discharge and could be
used to provide information about its effects, there
was no corresponding upstream monitoring
station to enable any decline in quality to be
attributed exclusively to the discharge. This raises
a question mark over the usefulness of these
downstream stations. In addition, if such
monitoring sites provide information on specific
discharges and not the general water quality, by
definition they should not form part of a quality
classification network.

3.1.5 Environmental Change Network
(ECN)

The ECN Programme is a research initiative,
launched in January 1992, concerned with long
term monitoring, analysis and prediction of
environmental change. It is co-ordinated by the
Natural Environmental Research Council (NERC)
on behalf of a consortium of sponsoring
organisations which jointly operates a network of
sites representative of terrestrial and freshwater
ecosystems in the UK. There are two river sites
(one on the River Faughan in the Foyle catchment



and the other on the Garvary River in the Erne
catchment) sponsored by EHS and monitored for
the parameters in Appendix 8. Physical, chemical
and biological data are being collected from each
site according to rigorous protocols, to provide
comparable data over a long time span in order to
detect environmental change. (The Department of
Agriculture and Rural Development (DARD), as
sponsors, also monitor secondary sites on the
River Bush and Lough Neagh.)

3.1.6 UK Acid Waters Monitoring
Network

In 1986 the Interim Report of the UK Acid
Waters Review Group (UK AWRG) drew
attention to the urgent need for more detailed
guidelines for future monitoring of acidity in
freshwaters. In light of its findings,
recommendations were made for a national
network of surface water monitoring sites with a
view to providing a comprehensive baseline for the
assessment of future trends in acidity. The UK
Acid Waters Monitoring Network (UKAWMN)
was established in April 1988 with the objective of
providing long term, high quality chemical and
biological data in conjunction with the UK
Precipitation Monitoring Network to assess
trends in surface water acidity. The network
originally consisted of 10 stream sites and 10
lakes, situated in parts of the UK most susceptible
to acidification. Two of these stream sites were
located in NI at Beaghs Burn (County Antrim) and
the Bencrom River (County Down). In 1990, the
Blue Lough (County Down) and Coneyglen Burn
(County Tyrone) in NI were added to the network
with support from EHS. Monthly water samples
are taken from the river sites for chemical analysis,
and epilithic diatoms and benthic invertebrates are
monitored once a year. Data for the UK is stored
in a database managed by the Centre for
Environment and Hydrology (CEH) and ENSIS
Ltd. Interpretation of data is carried out at
periods of 5-6 years by an advisory group of
experts, and the data is also used for calibration of
critical load mapping for the UK Critical Load
Advisory Group.

3.1.7 Specific Studies

In addition to these monitoring programmes,
specific studies are carried out to gather data in
relation to particular areas of interest, for
example, the assessment of water quality in urban
streams in Belfast or Londonderry in connection
with Urban Pollution Manual studies. These
specific studies would be too numerous to mention

in this summary statement but further details may
be requested from the Water Management Unit,
EHS.

3.2 Development of the River Quality
Monitoring Network in 1999

River water quality monitoring in NI is carried out
by EHS in order to manage the aquatic
environment in a sustainable manner while having
regard to the needs of industry and agriculture,
the protection of fisheries, the protection of public
health, the preservation of amenity and the
conservation of flora and fauna. Any evaluation of
water quality monitoring programmes should
begin with the questions “Why do we monitor?”
and “What do we seek to achieve?” The objective
of monitoring should determine how monitoring
activities are carried out and should be reflected in
the key components of the monitoring
programme such as parameters monitored,
sampling site location, number of sampling sites
and frequency of sampling.

The conclusions of the review of river monitoring
from 1972 to 1998 defined the objectives of the
routine river monitoring network to be:

® to classify general river water quality;

€ to assess compliance with specific Directives
and international agreements; and

¢ to provide the river quality information
required for the setting of discharge consent
standards.

It was highlighted that this network could not
assess impacts of specific discharges or activities
which would require separate monitoring
exercises.

Sampling points must be representative of the
river reach in question. Reaches are defined
according to their upstream and downstream
limits. Physical features such as tributaries, weirs
or significant discharges often mark the ends of
river reaches owing to their potentially significant
effects on water quality. To be representative,
sampling points should avoid mixing zones
immediately downstream of tributaries or
discharges. In addition, they should be accessible
throughout the year, with particular regard to
aspects of Health and Safety for those carrying
out the sampling.

EHS assessed the rationale behind other river
monitoring networks in the UK and the Republic
of Ireland and made recommendations for a



procedure to determine the rivers for potential
inclusion in the new monitoring network. This led
to the use of Geographical Information System
(GIS) software to determine the rivers that appear
on the Ordnance Survey 1:50,000 map with a mean
flow greater than 5,000 m’/day. This desktop
exercise produced a potential network of
approximately 5,500 km of base rivers to be
assessed for monitoring.

The 1998 biological monitoring programme was
reviewed against three key criteria to identify
possible redundancies in sites as follows:

1. proximity of point discharges causing the site
to reflect an impact rather than general
background quality;

2. no additional information gained from the site
than is provided by neighbouring sites and
therefore surplus to requirements; and

8. the site supports a poor habitat for
invertebrates and is unlikely to yield any
useful information.

Statistical computer packages called Improved
Environmental Monitoring (IEM) Tools were
used to assist in the assessment of criterion 2
above. This review produced an approximate 15%
reduction of the monitoring sites from the 282
sites monitored in 1998 to 241 sites for 1999.
These sites were monitored biologically on a
single season basis in 1999. Any sites, however,
that showed a significant change in class from the

previous year’s results were revisited on a second
season. Biologists in the field assessed the new
river reaches that appeared on the map produced
from the GIS/flow analysis. New sites were
assessed on the following criteria:

1. the waterway must have a mean width
exceeding 1.5 m and be likely to sustain a flow
for most of the year;

2. the waterway must have a substrate amenable
to colonisation by benthic invertebrates;

3. the sampling site must be accessible; and

4. the sampling site must not pose any problems
with regard to health and safety.

The chemical monitoring network was also
reviewed and site redundancy on the old network
was ldentified using the same criteria applied to
the biological network (except for the requirement
for a suitable substrate for biological colonisation).
This review also employed IEM Tools. The
requirement to monitor each site under other
legislation, such as the EC Freshwater Iish
Directive (78/659/EEC), the EC Nitrates
Directive (91/676/EEC) and the international
agreement OSPAR RID, was also considered.

This assessment in 1999 led to an extended river
water quality monitoring network and laid the
foundations for the year 2000 monitoring network.



4. RIVER WATER QUALITY MONITORING
BY OTHER AGENCIES IN NI

Since 1990, DARD (formerly DANI) has been
conducting water quality monitoring on the minor
tributaries of two river catchments (Upper Bann
and Colebrooke) to determine the impact of
agricultural activities on water quality. This
programme examines 24 tributaries (4 of which
are also monitored by EHS). DARD considers
these smaller streams to be important from a
fisheries point of view as they provide spawning
areas for trout and salmon. In general, DARD also
monitors water quality in terms of fishery
protection or for a range of other research topics.

In addition to EHS monitoring of river quality,
the Department for Regional Development (DRD)
Water Service (WS) monitors the quality of water
abstracted for drinking water under the EC
Surface Water Directive (75/440/EEC).

The local district councils may on occasion also
monitor river water for bacteriological quality in
regard to environmental health risk.

Research studies or Environmental Impact
Assessments may lead to river quality data being
collected by EHS, DARD, other government
bodies, academic institutions or consultants. It is
important that this data is quality assured and
shared amongst interested parties. Sharing of
information provides a better view of the overall
state of NI rivers thus allowing more effective
decision making.



5. RIVER WATER QUALITY
MONITORING FROM 2000

5.1 Year 2000 Network

The new network for 2000 identified by the review
allows EHS to classify approximately 5200 km of
rivers under the Biological GQA Classification
scheme. In addition, approximately 4,200 km of
rivers are being monitored under the Chemical
GOQA Classification system. It will however be
after 2002 before chemical classification can be
produced for those rivers first monitored in 2000
as three years” data is required under this system.

The number of stations being monitored
biologically increased from approximately 280 in
1998 to approximately 600 in 2000. This increased
monitoring requirement is being met through a
hierarchical approach to sampling frequency. The
sites remaining after the 1998 network review
have become the primary network monitored
biologically on a three-season basis in 2000.
Waterways on the extended network with a mean
width greater than 3 m have become secondary
sites and are being monitored biologically on a two
season basis. Finally, waterways on the extended
network with a mean width less than 3 m have
become minor sites and are being monitored
biologically on a one-season basis. This means that
where 840 biological site visits were made in 1998,
approximately 1250 were required in 2000
reflecting a 48% increase in sampling effort to
double the length of rivers monitored. This
assessment also showed that approximately
500 km of the network was not suitable for
biological monitoring. These sites have been
collated into a pictorial inventory.

The primary and secondary networks are being
monitored chemically under the Chemical GQA
classification system, and classifications for the
secondary network will be available in early 2003
as explained above. Minor sites are also monitored
chemically in support of RIVPACS for alkalinity.
The primary network will continue to be
monitored in accordance with EC Directives and
International agreements. Chemical monitoring

for additional parameters which would be required
under the EC Freshwater Fish Directive have been
discontinued at undesignated sites and effort
redirected elsewhere.

The year 2000 network is set out in Appendix 9.

5.2 Proposed Future Monitoring

€ EHS will maintain in 2001 the biological and
chemical GQA monitoring programme for
rivers established in 2000.

@ [t is proposed that monitoring in subsequent
years will be reviewed in the light of the EC
Water Framework Directive and the available
resource. EHS will also have to consider
commitments to monitoring under national
programmes.

€ Under the EC Water Framework Directive it
will also be necessary at a local, national and
EC level to develop new classification
methodologies  for  other  biological
compartments, such as macrophytes and fish.
In late 1999, EHS awarded a studentship to
the University of Ulster at Coleraine to
develop an  objective  classification
methodology based on the macrophyte data
collected to date. Further resource will be
sought to support similar research into
methodologies for fish assessment. Once
developed, these new monitoring
methodologies will have to become part of
routine network strategy requiring increased
resources.

€ EHS will continue to monitor designated river
sites under the EC Freshwater Fish Directive.

€ EHS will continue to monitor river sites
under the EC Nitrates Directive.

€ Any possible overlap between DARD and
EHS monitoring will be reviewed through the
Joint DARD/DOE Freshwater Sciences Sub-

committee (I'SSC).



EHS will continue its commitment to the UK
Acid Waters monitoring.

EHS will review its requirements for
monitoring  rivers in  relation  to
eutrophication under the “Proposals for a
Strategy to Control Nutrient Enrichment:
Eutrophication in Northern Ireland’s
Waters”.

The Water Management Unit of EHS will
review the possibility of meeting the needs of
colleagues in Natural Heritage within the
future river monitoring programme.

EHS will review its monitoring of dangerous
substances in line with national and EC policy
including priority substances listed under the
EC Water Framework Directive.

EHS will continue to review its approach to
monitoring in view of new developments in
technology.

EHS will carry out impact and/or
investigative monitoring where this is needed
for regulation purposes and, where necessary,
tollowing pollution incidents or where routine
monitoring highlights problems.

EHS will identify future resource implications
of these additional monitoring burdens.



APPENDIX 1

CHEMICAL PARAMETERS MONITORED BY EHS ON RIVER WATERS UNDER THE
EC FRESHWATER FISH DIRECTIVE

Temperature

pH Value

Dissolved Oxygen
Biochemical Oxygen Demand
Ammoniacal Nitrogen
Non-ionised Ammonia
Suspended Solids

Nitrite

Total Hardness

Zinc (total)

Copper (dissolved)

Petroleum Hydrocarbons (visual check)



APPENDIX 2

PARAMETERS TO BE MONITORED IN RIVERS UNDER THE EC WATER
FRAMEWORK DIRECTIVE

Biological elements
Composition and abundance of aquatic flora
Composition and abundance of benthic invertebrate fauna

Composition, abundance and age structure of fish fauna

Hydromorphological elements supporting the biological elements
Hydrological regime

quantity and dynamics of water flow
connection to the ground water bodies
River continuity
Morphological conditions
river depth and width variation
structure and substrate of river bed
structure of the riparian zone

Chemical and physicochemical elements supporting the biological elements

General

Thermal conditions
Oxygenation conditions
Salinity

Acidification status
Nutrient conditions

Specific pollutants

Pollution by all priority substances identified as being discharged into the body of water
Pollution by other substances identified as being discharged in significant quantities into
the body of water



APPENDIX 3

MONITORING FREQUENCIES FOR RIVERS UNDER THE EC WATER FRAMEWORK
DIRECTIVE

Biological

Phytoplankton 6 months
Other aquatic flora 38 years
Macro-invertebrates 3 years
Fish 3 years

Hydromorphological

Hydrology 1 month
Morphology 6 years

Physico-chemical

Thermal conditions 3 months
Oxygenation 3 months
Salinity 3 months
Nutrient status 3 months
Acidification status 3 months
Other pollutants 3 months
Priority substances 1 month



APPENDIX 4

DESCRIPTION OF CHEMICAL GQA CLASSIFICATION SYSTEM (NI)

'Provided other standards are also met
*Where the Class is caused by discharges of organic pollution



APPENDIX 5

BIOLOGICAL GQA CLASSIFICATION BANDINGS (NI)

*EQI = Ecological Quality Indices
ASPT = Average Score per Taxon



APPENDIX 6

RIVERS MONITORED FOR DANGEROUS SUBSTANCES AND OSPAR RID
PARAMETERS

Burn Dennet

Finn (Foyle catchment)

Mourne

Faughan

Roe

Lower Bann

Bush

Lagan

Quoile

Newry/Clanrye

Erne (although not discharging to Convention waters, this large river is monitored close to the point where
it crosses the border between Northern Ireland and the Republic of Ireland)



APPENDIX 7

PARAMETERS MONITORED UNDER THE EC DANGEROUS SUBSTANCES
DIRECTIVE AND OSPAR RID

Group A Dangerous Substances - Monitored Quarterly

Atrazine Azinphos-ethyl Azinphos-methyl
Simazine Dichlorvos Diazinon
Fenitrothion  Chlofenvinfos Fenthion
Malathion Propetamphos Organotin
Parathion Parathion-methyl

Group B Dangerous Substances - Monitored Annually

a-HCH 1,2,4-Trichlorobenzene
b-HCH 1,3,5-Trichlorobenzene
HCBD 1,2,3-Trichlorobenzene
o'p-DDT Trifluralin

pp-DDT Endosulfan

pp-DDE PCP

pp-TDE(DDD) Chloroform

Aldrin Carbon tetrachloride
Dieldrin 1,1,1-Trichloroethane
Endrin Trichloroethene
Isodrin Tetrachloroethene
HCB 1,2-Dichloroethane
Lead (dissolved) Arsenic (dissolved)
Boron (total) Vanadium

Chromium (dissolved) Nickel (dissolved)

Iron (dissolved)

OSPAR RID Parameters

Total N Copper (total)
Zinc (total) Nitrate as N
Ammonia as N Ortho-phosphate
Total phosphorus Suspended solids
Cadmium (total) Mercury (total)
Lead (total) G-HCH

PCB 28, 52, 101, 118, 138, 153, 180



APPENDIX 8

PARAMETERS MONITORED AND FREQUENCY UNDER ECN

pH Monthly
Suspended solids Monthly
Temperature Monthly
Conductivity Monthly
Dissolved oxygen Monthly
NH4-N ammonia Monthly
N Total Monthly
NOs3-N Monthly
NO2-N Monthly
Alkalinity Monthly
Chloride Monthly
BOD Monthly
Phosphorus-total Monthly
SRP Monthly
Silicate (S104) Monthly
Sulphate (SO,S) Monthly
Sodium (dissolved) Monthly
Potassium (dissolved) Monthly
Calcium (dissolved) Monthly
Magnesium (dissolved) Monthly
Copper (dissolved) Monthly
Zinc (dissolved) Monthly
Cadmium (dissolved) Monthly
Aluminium (total) Monthly
Tin (total) Monthly
Vanadium (total) Monthly
Manganese (total) Monthly
Iron (total) Monthly
Nickel (total) Monthly
Mercury (total) Monthly
Chlorophyll-a Monthly
Arsenic (total) Monthly
Lead (total) Monthly
Invertebrates RIVPACS frequency
Macrophytes 3-5 years
Periphyton Annually (Summer)



APPENDIX 9

YEAR 2000 RIVER MONITORING NETWORK
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