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1.0 Introduction 
The purpose of the Water Framework Directive (WFD) is to establish a framework for the 

protection of surface waters (rivers, lakes, estuaries, and coastal waters) and groundwater.   

Within Northern Ireland, the Water Framework Directive (WFD) is implemented through The 

Water Environment (Water Framework Directive) Regulations (Northern Ireland) 20171. The 

Water (Amendment) (Northern Ireland) (EU Exit) Regulations 20192 ensure that the Water 

Framework Directive (as transposed) and the supporting legislation continue to operate. The 

2017 regulations are the main driver for assessing our water environment with the aim of 

achieving good status. 

This document describes the river and lake monitoring and classification carried out in the 

second cycle and what is currently planned for the third cycle.  It provides an update to the 

Surface Water Monitoring and Classification Methodology published for the second River 

Basin Plans in 2015. 

 

1.1 Freshwater Monitoring Programmes – where do we monitor? 

The ultimate aim of monitoring programmes is to provide an assessment of surface water 
status and to help identify the pressures on each water body.   

NIEA monitor 450 river water bodies and 21 lake water bodies across Northern Ireland (NI). 

There are three types of monitoring described in WFD: 

• Surveillance 

• Operational 

• Investigative 
 

1.2 Surveillance Monitoring  
Surveillance Monitoring aims to allow assessment of long-term changes in a waterbody. The 

WFD requires that all quality elements are monitored at surveillance sites.   

NI Surveillance Monitoring stations have remained unchanged since the first cycle and these 

stations will also be used in the third cycle to provide a long-term consistent dataset. 

 

 
1 The Water Environment (Water Framework Directive) Regulations (Northern Ireland) 2017 (legislation.gov.uk) 
2 The Water (Amendment) (Northern Ireland) (EU Exit) Regulations 2019 (legislation.gov.uk) 
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Rivers 
River Surveillance stations were selected on the basis of water body type (which includes 

geology, slope and alkalinity) and the pressure status from the 2005 Article 5 Pressures and 

Impacts Report3.  The list of river surveillance stations is presented in Annex 1. 

 

Lakes 
The WFD minimum threshold of 0.5km2 (50ha) was used to establish the surveillance 

network of lake water bodies. Twenty-one lake water bodies were identified as having an 

area of >50ha.  

The list of surveillance lake water bodies is presented in Annex 2. 

At each surveillance lake a minimum of four sites are monitored but this number increases 

with the size and complexity of the lake, for example 15 sites are monitored on Lough Neagh.   

 

1.3 Operational Monitoring 
Operational Monitoring aims to establish the status of waterbodies identified at 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. Operational monitoring will therefore 

monitor the elements responding to an identified pressure such as macrophytes, diatoms and 

phosphorus for eutrophic pressures.  Operational monitoring data is also used in 

classification. 

The operational monitoring network remained largely unchanged for the first and second 

cycle.  At the start of the second cycle the small river water bodies around Lough Neagh, 

known as Lough Neagh peripherals, were classified as part of the Lough Neagh water body. 

This is because these are small disparate water bodies which are heavily influenced by the 

Lough.  Similarly, three river water bodies in the Erne system are now classified as part of 

Upper and Lower Lough Erne.  This is because these river water bodies are lake influenced 

and the classification tools developed for rivers are not appropriate.   

Other changes to the operational monitoring network have involved some sites being moved 

generally because of health and safety reasons or because the new site was more 

representative of the river water body. 

For the third cycle we plan to focus our operational monitoring in a targeted catchment 

approach to provide a better assessment of the pressures impacting on our water bodies. 

 
3 https://www.daera-ni.gov.uk/publications/water-framework-directive-summary-report-characterisation-and-
impact-analyses-required 

https://www.daera-ni.gov.uk/publications/water-framework-directive-summary-report-characterisation-and-impact-analyses-required
https://www.daera-ni.gov.uk/publications/water-framework-directive-summary-report-characterisation-and-impact-analyses-required
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1.4 Investigative Monitoring 
Investigative Monitoring is required in order to ascertain the causes of a water body failing to 

achieve Good status or to ascertain the magnitude and impacts of pollution. Investigative 

monitoring data is not included in WFD classification but can both drive and evaluate the 

success of the programme of measures.  

 For the third cycle we propose to increase our investigative monitoring of biological elements 

responding to water body pressures and supplement this using in-situ instrumentation and 

rapid assessment techniques. 

 

2.0 Monitoring Elements – what do we monitor for? 
The WFD identifies the quality elements that should be monitored in rivers and lakes and the 

frequencies at which this monitoring should be carried out.  Quality elements include: 

• Biological Quality Elements (BQEs),  

• General Physico-Chemistry,  

• Hydromorphology,  

• Specific Pollutants and  

• Priority Substances.  

 
2.1 Biological Quality Elements 
Macro-invertebrates 
Invertebrates have a long history in the context of river biological assessment across the 

world.  Invertebrates are the range of snails, insects including larvae and nymphs, leeches 

and crustaceans such as shrimps that are ubiquitous in water, whether fresh or saline.  Each 

group responds differently to changing water quality conditions. For example, stonefly 

nymphs are very sensitive to fluctuations in dissolved oxygen that might occur as the result of 

pollution by biodegradable organic material.  

For third cycle macroinvertebrates will be monitored at all river surveillance sites on a rolling 

three year programme. The frequency of monitoring at operational sites will be reduced for 

those sites that remain consistently unchanged to allow resources to focus on monitoring all 

sites in priority river waterbodies and to carry out investigative monitoring. 

To date, the only classification tools available to assess invertebrate status are not suitable 

for use in NI lakes.  In the second river basin cycle, invertebrate monitoring in lakes was 

reduced to a single sample from each lake and preserved for future analysis should a 
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suitable classification tool require this data.   

 

Macrophytes and Phytobenthos 
Aquatic macrophytes are freshwater plants, including aquatic vascular plants, bryophytes, 

stoneworts and macro-algal growths. Phytobenthos refers to algae and cyanobacteria that 

live on substrata.  In the UK, benthic diatoms (siliceous algae) are the chosen component of 

phytobenthos monitored under WFD.  Both macrophytes and benthic diatoms are sensitive to 

eutrophication.  They are therefore also essential elements for water quality assessments 

under the Nitrates Directive and Urban Waste Water Treatment Directive (UWWTD) which 

assess nutrient levels and eutrophication.  

For the third cycle, therefore, we will continue to monitor macrophytes and/or diatoms at all 

river and lake surveillance water bodies and at operational sites to provide sufficient 

coverage for reporting under the Nitrates Directive and the UWWTD. 

 
Phytoplankton 
Phytoplankton are free floating microscopic plants and algae which are monitored in lake 

water bodies.  They are also eutrophic indicators and are used in water quality assessments 

under the requirements of the Nitrates Directive and the UWWTD.  Algal blooms which can 

form in lakes are due to the rapid increase in the population of algae in a water system.  

When these blooms are composed of phytoplankton known as cyanobacteria (or blue-green 

algae) they can be potentially toxic to plants or animals.  

For the third cycle, we will continue to monitor phytoplankton at all lake water bodies for 

reporting under WFD, the Nitrates Directive and the UWWTD. 

 

Fish 
Freshwater fish are the only BQE not sampled by NIEA.  For rivers, the sampling, analysis 

and classification has been and will continue to be performed by the Loughs Agency and 

Agri-Food and Biosciences Institute (AFBI).  The aim during the second cycle was to monitor 

each surveillance site once every 3 years, which is twice the Directive minimum of once in 

every 6-year plan period.  This was considered necessary as salmonids, which would be our 

most numerous native species, have relatively short lifespans and there was the possibility 

that complete age classes could be missed if monitoring was only undertaken once in six 
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years.  Electrofishing is the method required by the fish classification tool, however, not all 

surveillance sites are suitable for it, and were therefore not surveyed in the second cycle. 

Similarly, NIEA do not undertake fish monitoring in lakes.  Lake fish monitoring of the cross-

border lakes (Melvin, Upper MacNean, Lower MacNean and Upper Lough Erne) has been 

carried out by AFBI in liaison with Inland Fisheries Ireland (IFI).  Surveillance lakes that have 

been designated Heavily Modified Water Bodies, such as reservoirs, are not monitored.  Fish 

classification in these modified water bodies would give no real indication of water quality, as 

migratory fish access is likely to be significantly restricted.  Many of these reservoirs are 

stocked with juvenile fish and monitoring would not be representative of natural populations 

reflecting habitat and water quality. 

 

2.2 General Physico-Chemistry 
The list of the general Physico-Chemical elements monitored is provided in Table 1.  Where 

standards have been set for these they are included in classification but other elements are 

monitored for inclusion in Nitrates Directive and UWWTD reporting and to provide additional 

information on water quality. 

Determinand Used for WFD Classification? 
Ammonia Yes  as a specific pollutant - see below 
Biochemical Oxygen Demand (BOD) No  see below 
Dissolved Oxygen  Yes  

Soluble Reactive Phosphorus (SRP) Yes in rivers 
-  

also used for Nitrates Directive and 
UWWTD reporting 

Nitrate No  used for Nitrates Directive and 
UWWTD reporting 

Nitrite No  
pH Yes in rivers  
Suspended Solids No  
Temperature No  see below 

Alkalinity No  Required for assessing typology for 
standards 

Dissolved Organic Carbon (DOC) No  Required for pH and bioavailable 
metal assessments 

Conductivity No  Used for investigational and 
regulatory work 

Hardness No  Required for Cadmium assessments 

Total Phosphorus (TP) Yes in lakes  Also used for Nitrates Directive and 
UWWTD reporting 

Chlorophyll Yes in lakes  
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Determinand Used for WFD Classification? 
Colour No  Required for Lake TP assessments 
Total Nitrogen Yes in lakes  

Table 1 Physico-Chemical elements monitored and their use in WFD classification 
 

BOD is not used for overall classification because its levels in clean waters can be 

misleading and the link between BOD and Dissolved Oxygen is a complex and uncertain 

issue if dealt with on a site by site basis.  It is, however, a very important element for 

regulatory and other purposes.  For temperature, with relatively few thermal discharges to 

freshwaters in Northern Ireland, temperature classification has been assessed but not used 

for overall status.  However, as temperature classification could become increasingly 

important with climate change, it will likely play a more prominent role in the years to come.   

In addition to these parameters, a Temperature/Dissolved Oxygen (DO) profile is recorded at 

each surveillance lake at least once every 5 years in late Summer.  The DO profile is used to 

produce a classification for DO in surveillance lakes.   

 
 
2.3 Hydromorphology 
Hydromorphology includes both Hydrology and Morphology Assessments. 

Rivers 
In the second cycle, priority morphological assessment was carried out at surveillance 

stations representative of river water bodies that were classified as High for all other quality 

elements monitored.  This was to confirm if overall status was High, including the supporting 

element of hydromorphology 

Representative continuous surveillance monitoring of river flow will continue.  This monitoring 

is provided primarily by the current permanent river flow gauging station network operated 

and maintained by the Department for Infrastructure Rivers.  An additional 16 permanent 

gauging sites are operated by NIEA to offer the required monitoring of all river typologies, 

hydro-morphology classes and regional representation, as required under Annex V of the 

WFD. 

Lakes 
In the second cycle, lake morphology surveys were carried out once in 6 years and this 

frequency will continue in third cycle unless it is considered that a higher level of monitoring is 

required at individual lakes, for example if substantial changes are made to the lake shore or 

if restoration schemes are implemented. 
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Lake level recording was implemented monthly at ten greater than 50ha lake sites during the 

first cycle.  In the second cycle, this was replaced with at least hourly level monitoring at all 

lake water body sites.  Department of Infrastructure Rivers provides continuous level data at 

ten lake sites with Northern Ireland Water providing lake level data for five heavily modified 

water bodies (lake type) used as impounded water supply sources.  The remaining six lake 

sites are monitored by NIEA.  All lakes greater than 50ha will continue to be monitored using 

the existing protocols for the third river basin cycle.   

 

2.4 Specific Pollutants 
For Specific Pollutants, the Directive in Annex V paragraph 1.3.1 requires that we need to 

monitor ‘other pollutants discharged in significant quantities...’ A risk assessment was 

undertaken to determine which substances should be monitored for and where. The 

assessment of surveillance monitoring stations was largely based on altitude, knowledge of 

how and where such substances are likely to be used and previous monitoring data for 

similar substances or those likely to have been used for the same purpose.  For example, 

Diazinon, an organophosphorus insecticide, has historically been used in sheep husbandry 

and in domestic pest control products.  Based on usage practices, sites deemed at risk 

included upland sites and lowland sites downstream of wastewater treatment works. Applying 

this rationale mean some substances were not monitored where they would not have been 

expected to have been found.  

The complete range of trace organic Specific Pollutants was, however, monitored across the 

surveillance network as a whole.  Specific Pollutant metal elements and ammonia were 

monitored at each surveillance station.  A similar programme is expected to be followed 

during the third cycle. 

The methodology for the selection of specific pollutants is covered in the UKTAG document 

on revised standards for the second cycle: 

http://www.wfduk.org/sites/default/files/Media/Environmental%20standards/UKTAG%20Envir

onmental%20Standards%20Phase%203%20Final%20Report%2004112013.pdf 

 

2.5 Chemical Status – Priority Substances  
Priority Substances are chemicals which have been identified as presenting a significant risk 

to the aquatic environment.  WFD requires the Commission to review the list of Priority 

Substances at least every four years.  This Watch List was established as a mechanism to 

http://www.wfduk.org/sites/default/files/Media/Environmental%20standards/UKTAG%20Environmental%20Standards%20Phase%203%20Final%20Report%2004112013.pdf
http://www.wfduk.org/sites/default/files/Media/Environmental%20standards/UKTAG%20Environmental%20Standards%20Phase%203%20Final%20Report%2004112013.pdf
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determine whether certain chemicals may pose an environmental risk to EU river basins.  

The suite of analysis is for new/emerging chemicals and includes a number of antibiotics and 

neonicotinoids.  The NI data is combined as a UK return to the EU commission and 

assessments of the UK data and data received from other EU Member States will determine 

if a chemical is de-prioritised or prioritised for inclusion in Water Framework Directive as a 

priority substance. 

For example, in December 2018, cypermethrin, which was previously a Specific Pollutant, 

was identified as a Priority Substance with a more stringent standard.   

A risk assessment approach to monitoring Priority Substances at surveillance monitoring 

stations was undertaken in the same way as for specific pollutants.  

In addition, some Ubiquitous Persistent Bioaccumulative Toxic (uPBTs) chemicals, including 

Mercury in biota, were reported for the first time in 2021.    Biota monitoring is discussed 

further in Section 2.5.1 below. 

 

2.5.1 Biota Monitoring 
A pilot survey of biota in freshwaters was undertaken to assess fish for the presence of 

priority substances in fulfilment of WFD Directive requirements in the first cycle.  A total of 11 

sites were included taking into consideration rural and urban settings, (seven river sites, three 

lake sites and one dam site). 

Fish collected in the survey, (trout for rivers, perch for lake sites and also pollan for Lough 

Neagh), were pooled to provide a composite for each site to improve statistical robustness. 

Sites were chosen to allow sampling of appropriate species in sufficient number and size. 

Analysis was carried out on homogenised whole fish tissue for mercury, 

Hexachlorobutadiene (HCBD) and Hexachlorobenzene (HCB), which are the three 

substances for which a biota EQS was established by the 2008 Directive on Environmental 

Quality Standards4.  Analysis was done by the English Environment Agency and also 

included other substances of concern such as pesticides and PAHs (Polycyclic Aromatic 

Hydrocarbons).  

For the second cycle, biota monitoring was repeated at the eleven sites monitored in the pilot 

survey and extended to a further six river sites to improve the coverage across the whole of 

 
4 https://eur-lex.europa.eu/eli/dir/2008/105/oj 

https://eur-lex.europa.eu/eli/dir/2008/105/oj
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Northern Ireland.  The thirteen river sites, three lake sites and one dam site were monitored 

for the same substances analysed during the pilot survey. 

Detailed plans for biota monitoring during the third cycle have not yet been made.  These will, 

however, include risk assessments as per priority substances water column sampling, along 

with developing guidance on biota monitoring.   

 

3.0 Classification of Individual Elements – How do we use our 
monitoring data? 
For biological quality elements classification tools have been developed to assess water 

quality on a five-band system ranging from High to Bad status.  All biological classification 

tools have been through a WFD Intercalibration exercise which was developed to ensure that 

the classifications produced by different methodologies in different member states are 

comparable with one another.  All classification methodologies are described in detail on the 

UKTAG website and links to these are provided in the individual sections for each biological 

quality element. The exception is the river fish classification method for Northern Ireland 

provided in Annex 3.  

For physio-chemical, specific pollutants and chemical elements standards have been 

developed.  If an element passes the set standard it is assessed as High or Good status for 

physico-chemical or High status for specific pollutant and chemical elements. If it fails the set 

standard it is assessed as Moderate Status.  

The link to the UKTAG recommendation on surface water status classification can be found 

below: 

Recommendations on surface water status classification_Final_010609.pdf (wfduk.org) 

How all the individual elements are brought together to produce a river and lake status is 

discussed in Section 4 and illustrated in Figure 1. 

 

3.1 Classification of Macro-invertebrates in Rivers 
During the second cycle, for invertebrate classification, WHPT (Whalley, Hawkes, Paisley & 

Trigg) metrics replaced the Biological Monitoring Working Party (BMWP) metrics used for 

status classifications in the first cycle.  The River Invertebrate Classification Tool (RICT) is 

used to contextualize WHPT scores, by using a River Invertebrate Prediction and 

Classification System (RIVPACS) model to predict site specific reference values and provide 

a WFD compliant probabilistic classification.  In 2020 the RICT tool was upgraded to a new 

http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Recommendations%20on%20surface%20water%20status%20classification_Final_010609.pdf
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model (RICT 2) which maintains the functionality of RICT but with two major changes.  RICT2 

programmes are written in the R programming language so that it is much more accessible to 

researchers and other ecologists who may want to modify or customise it.  This makes the 

software easier and cheaper to maintain.  The RICT2 version also fixes some errors found in 

a review of the original version of RICT.  RICT2 has moved onto a new landing page 

provided through the Freshwater Biological Association, the links to both the landing page 

and the UKTAG method statements are found below. 

https://fba.org.uk/FBA/Public/Discover-and-Learn/Projects/RICT%20Application.aspx 

http://www.wfduk.org/resources/rivers-invertebrates-general-degradation 
 

Links to the WHPT are: 

http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20en

vironment/Biological%20Method%20Statements/River%20Invertebrates%20WHPT%20UKT

AG%20Method%20Statement%20amendments%20Dec2014.pdf  
 
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20en

vironment/Biological%20Method%20Statements/River%20Invertebrates%20WHPT%20UKT

AG%20Method%20Statement%20Dec2014.pdf  
 

http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20en

vironment/Biological%20Method%20Statements/River%20Invertebrates%20WHPT%20UKT

AG%20Method%20Statement.pdf 

 
 
3.2 Classification of Macrophytes (aquatic plants) in Rivers and Lakes 
Rivers 
River Macrophytes are classified using the River LEAFPACS2 tool which uses a species 

nutrient index together with measures of diversity and abundance.  This method replaced the 

classification tool River LEAFPACS, used in the first river basin planning cycle in the UK in 

2014 and was used from the 2015 assessment.  The results from LEAFPACS form one part 

of the quality element “macrophytes and phytobenthos”, Phytobenthos (benthic diatoms) is 

assessed separately, see Section 3.3.   

The link to the river macrophyte method statements is: 

http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20en

https://fba.org.uk/FBA/Public/Discover-and-Learn/Projects/RICT%20Application.aspx
http://www.wfduk.org/resources/rivers-invertebrates-general-degradation
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/River%20Invertebrates%20WHPT%20UKTAG%20Method%20Statement%20amendments%20Dec2014.pdf
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/River%20Invertebrates%20WHPT%20UKTAG%20Method%20Statement%20amendments%20Dec2014.pdf
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/River%20Invertebrates%20WHPT%20UKTAG%20Method%20Statement%20amendments%20Dec2014.pdf
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/River%20Invertebrates%20WHPT%20UKTAG%20Method%20Statement%20Dec2014.pdf
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/River%20Invertebrates%20WHPT%20UKTAG%20Method%20Statement%20Dec2014.pdf
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/River%20Invertebrates%20WHPT%20UKTAG%20Method%20Statement%20Dec2014.pdf
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/River%20Invertebrates%20WHPT%20UKTAG%20Method%20Statement.pdf
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/River%20Invertebrates%20WHPT%20UKTAG%20Method%20Statement.pdf
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/River%20Invertebrates%20WHPT%20UKTAG%20Method%20Statement.pdf
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/River%20Macrophytes%20UKTAG%20Method%20Statement.pdf
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vironment/Biological%20Method%20Statements/River%20Macrophytes%20UKTAG%20Met

hod%20Statement.pdf  

 
Lakes 
Lake macrophytes are classified using the FREE index developed for use in the Water 

Framework Directive Ecoregion 17 (the island of Ireland), rather than the macrophyte tool 

used in Ecoregion 18 (Great Britain).  This is because Northern Ireland has a more 

impoverished lake macrophyte community than England, Scotland and Wales due to a 

separation of the islands following the last ice age.  In addition, this has the benefit of 

assessing the macrophyte communities at our cross-border lakes in the same way. 

The link to the lake macrophyte method statement is: 

http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20en

vironment/Biological%20Method%20Statements/lakes_macrophytes_free_index.pdf 

 

3.3 Classification of Phytobenthos in Rivers and lakes 
Assessment of phytobenthos focuses on the diatoms, a large and diverse group of algae 

using a tool called “DARLEQ2” (Diatoms for Assessing River and Lake Ecological Quality, 

based on a metric called the Trophic Diatom Index (TDI).  

DARLEQ forms one part of the quality element “macrophytes and phytobenthos”. 

Macrophytes are assessed separately (Section 3.2).  An earlier version of DARLEQ was 

evaluated in 2014 and the revised method (DARLEQ2) was used in the river and lake status 

assessments in 2015 and 2018.  The main change was to enable a confidence of class to be 

calculated for all five status classes.  To do this, it was necessary to make an arithmetic 

adjustment to the intercalibrated EQR boundary values, and the calculated EQRs, so that 

EQR values are constrained to a scale of 0 to 1.  This was achieved by multiplying the 

intercalibrated boundary values, and the calculated EQR, by 0.8. The method for rivers was 

revised again in 2020 to amalgamate some taxonomic species and adjust some of the 

assigned sensitivity scores. This updated method is known as DARLEQ 3 and was used in 

the 2021 assessment.  

The links to the phytobenthos method statement are: 

http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20en

vironment/Biological%20Method%20Statements/Lake%20Phytobenthos%20UKTAG%20Met

hod%20Statement%20Dec2014.pdf 

http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/River%20Macrophytes%20UKTAG%20Method%20Statement.pdf
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/River%20Macrophytes%20UKTAG%20Method%20Statement.pdf
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/lakes_macrophytes_free_index.pdf
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/lakes_macrophytes_free_index.pdf
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/Lake%20Phytobenthos%20UKTAG%20Method%20Statement%20Dec2014.pdf
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/Lake%20Phytobenthos%20UKTAG%20Method%20Statement%20Dec2014.pdf
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/Lake%20Phytobenthos%20UKTAG%20Method%20Statement%20Dec2014.pdf
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http://www.wfduk.org/sites/default/files/River%20Phytobenthos%20UKTAG%20Method%20S
tatement%20Sep2020.pdf 
 
 
3.4 Classification of Phytoplankton in Lakes 
The classification tool developed for the assessment of phytoplankton in lakes is known as 

PLUTO; PhytoPLankton Classification with Uncertainty TOol.  It encompasses phytoplankton 

abundance, taxonomic composition and cyanobacterial bloom intensity. 

The link to the phytoplankton method statement is: 

http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20en

vironment/Biological%20Method%20Statements/Lake%20Phytoplankton%20UKTAG%20Met

hod%20Statement.pdf 

 

3.5 Classification of Fish in Rivers and lakes 
Water Framework Directive Ecoregion 17 – the island of Ireland – has a more impoverished 

native fish fauna than England, Scotland and Wales, due to separation of the islands 

following the last ice age and overall river characterisation issues.  For this reason, separate 

fish classification tools have been developed for Ireland, Scotland and England/Wales.  The 

FCS2 Ireland classification tool relies on predictive statistical models which are based on the 

Environment Agency Fisheries Classification Scheme 2 (FCS2) method.  The models have 

been adapted specifically for Irish fish species and sites.  

The Northern Ireland river fish classification tool method statement is provided in Annex 3 

and is based on the UK methodology, see link below. 

https://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20e

nvironment/Biological%20Method%20Statements/River%20Fish%20Scotland%20UKTAG%2

0Method%20Statement.pdf 

Details on the lake classification tool method development and application can be found at: 

https://www.researchgate.net/publication/257592757_Development_and_application_of_an_

ecological_classification_tool_for_fish_in_lakes_in_Ireland 

 
 

http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/Lake%20Phytoplankton%20UKTAG%20Method%20Statement.pdf
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/Lake%20Phytoplankton%20UKTAG%20Method%20Statement.pdf
http://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/Lake%20Phytoplankton%20UKTAG%20Method%20Statement.pdf
https://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/River%20Fish%20Scotland%20UKTAG%20Method%20Statement.pdf
https://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/River%20Fish%20Scotland%20UKTAG%20Method%20Statement.pdf
https://www.wfduk.org/sites/default/files/Media/Characterisation%20of%20the%20water%20environment/Biological%20Method%20Statements/River%20Fish%20Scotland%20UKTAG%20Method%20Statement.pdf
https://www.researchgate.net/publication/257592757_Development_and_application_of_an_ecological_classification_tool_for_fish_in_lakes_in_Ireland
https://www.researchgate.net/publication/257592757_Development_and_application_of_an_ecological_classification_tool_for_fish_in_lakes_in_Ireland
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3.6 Hydromorphology  
3.6.1 Morphology Assessment in Rivers  
The field assessment technique used for WFD classification in rivers is the River 

Hydromorphology Assessment Technique (RHAT) and located at: 

http://www.wfduk.org/resources/river-hydromorphology-assessment-technique-rhat 
With rivers hydromorphology, assessments have been very much an evolving science, with a 

continuous process of development.  This has resulted in a revised version of RHAT which 

was published in 2014.  The current RHAT manual can be found at: 

https://www.daera-ni.gov.uk/sites/default/files/publications/doe/water-guidance-river-

hydromorphology-assessment-technique-training-manual-version-2-2014.pdf 

 

3.6.2 Morphology Assessment in Lakes 
To assess the potential impacts on the biological elements from morphological pressures we 

carry out a lake habitat survey.  The data from this is used to produce a morphology 

classification for the lake using Lake MImAS, see link below. 

https://www.sniffer.org.uk/Handlers/Download.ashx?IDMF=ad18d603-eb46-4eb2-90c3-

3c6efab4d73b 

 

3.6.3 Hydrology Assessment in Rivers 
The classification of hydrology in rivers is used to assess the change to natural river flow 

scale and dynamics due to man-made influences for all river stretches within each river water 

body.  High status hydrology reflects natural or nearly natural flow across the entire flow 

regime, un-impacted by man-made influences such as abstraction, discharge, impoundment 

or flow diversion.   

The UKTAG classification standards for river flows can be found at: 

http://www.wfduk.org/sites/default/files/Media/Environmental%20standards/Environmental%2

0standards%20phase%201_Finalv2_010408.pdf 

and 

http://www.wfduk.org/resources%20/amending-poor-and-bad-status-river-flow-standards-

medium-and-high-flows 

UKTAG has consulted nationally on a proposed variation to the current water resource 

standards used for classification purposes.  This standard must be adopted into Northern 

Ireland Regulations before we can report it.  

http://www.wfduk.org/resources/river-hydromorphology-assessment-technique-rhat
https://www.daera-ni.gov.uk/sites/default/files/publications/doe/water-guidance-river-hydromorphology-assessment-technique-training-manual-version-2-2014.pdf
https://www.daera-ni.gov.uk/sites/default/files/publications/doe/water-guidance-river-hydromorphology-assessment-technique-training-manual-version-2-2014.pdf
https://www.sniffer.org.uk/Handlers/Download.ashx?IDMF=ad18d603-eb46-4eb2-90c3-3c6efab4d73b
https://www.sniffer.org.uk/Handlers/Download.ashx?IDMF=ad18d603-eb46-4eb2-90c3-3c6efab4d73b
http://www.wfduk.org/sites/default/files/Media/Environmental%20standards/Environmental%20standards%20phase%201_Finalv2_010408.pdf
http://www.wfduk.org/sites/default/files/Media/Environmental%20standards/Environmental%20standards%20phase%201_Finalv2_010408.pdf
http://www.wfduk.org/resources%20/amending-poor-and-bad-status-river-flow-standards-medium-and-high-flows
http://www.wfduk.org/resources%20/amending-poor-and-bad-status-river-flow-standards-medium-and-high-flows
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For the third cycle classification, both the existing statutory water resource standards and the 

proposed amended standards for rivers were applied with no difference in classification. 

 

3.6.4 Hydrology Assessment in Lakes 

The assessment of lake hydrological status developed throughout the first cycle.  Initially the 

assessment was based on two measures, namely the reduction of freshwater inflow due to 

abstraction and the change in lake level from natural conditions.  It should be noted that 11 of 

the 21 lakes reported under the WFD are designated as heavily modified water bodies.  This 

is due to the fact that many are impounded reservoirs for public water supply and others have 

impounded outflows for uses such as hydro-electric power generation, flood defence and 

navigation.  There was a reasonable expectation that these heavily modified water bodies 

would not achieve the standards for Good or High hydrological conditions, particularly as 

levels are actively managed in many of them.  New standards for lake hydrological status 

were adopted at the start of the second cycle. 

The lake hydrology method statement can be found at: 

http://www.wfduk.org/sites/default/files/Media/Environmental%20standards/UKTAG%20Envir

onmental%20Standards%20Phase%203%20Final%20Report%2004112013.pdf 

3.7 Classification of Physico Chemistry Elements 
Environmental Quality standards for all physicochemical elements (see Section 2.2) are 

developed at a UK level.  For the second cycle, the Northern Ireland legislation was revised 

to The Water Framework Directive (Classification, Priority Substances and Shellfish Waters) 

Regulations (Northern Ireland) 20155.  This sets out the standards for all physicochemical 

parameters.  If an element passes the set standard it is assessed as High or Good status.  If 

it fails the set standard it is assessed as Moderate Status. 

For third cycle, one new physico chemical standard has been developed by the UK Technical 

Advisory Group for Nitrogen in lakes.  This standard must be adopted into Northern Ireland 

Regulations before we can report it.  

 

 
5 https://www.legislation.gov.uk/nisr/2015/351/contents/made 

http://www.wfduk.org/sites/default/files/Media/Environmental%20standards/UKTAG%20Environmental%20Standards%20Phase%203%20Final%20Report%2004112013.pdf
http://www.wfduk.org/sites/default/files/Media/Environmental%20standards/UKTAG%20Environmental%20Standards%20Phase%203%20Final%20Report%2004112013.pdf
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3.8   Classification of Specific Pollutants 
Environmental Quality standards (EQS) for Specific Pollutants are set at UK level. The 

Specific Pollutant status of the surface water body is classified as High or Good unless the 

standard for one or more Specific Pollutant substances is failed. If one or more is failed, the 

water body is classified as Moderate Specific Pollutant Status.  

The environmental quality standards for specific pollutants have been transposed into 

Northern Ireland legislation by the Water Framework Directive (Priority Substances and 

Classification) regulations (Northern Ireland) 2015 and implemented through The Water 

Environment (Water Framework Directive) Regulations (Northern Ireland) 20176.  

 

3.9   Classification of Priority Substances 
Environmental Quality standards (EQS) for Priority Substances are set at EU level.  The 

chemical status of the surface water body is classified as High unless the standard for one or 

more priority substances is failed. If one or more is failed, the water body is classified as 

Moderate Chemical Status. 

The environmental quality standards for priority substances have been transposed into 

Northern Ireland legislation by the Water Framework Directive (Priority Substances and 

Classification) regulations (Northern Ireland) 2015 and implemented through The Water 

Environment (Water Framework Directive) Regulations (Northern Ireland) 2017  

4.0 Overall WFD Classification  
For first and second cycle River Basin Management Plans, Northern Ireland (NI) reported the 

Overall Status of river and lake water bodies.  Based on the One Out All Out principle, 

Overall Status was assessed as the worst of Ecological Status and Chemical Status.  

Ecological status is based on biological quality elements and those supporting elements that 

are considered important to maintaining biological integrity, either through the supply of vital 

nutrients and elements (e.g. dissolved oxygen) or through the maintenance of habitat 

(hydromorphological elements).  It also includes specific pollutants as a supporting quality 

element.  The ecological status is the lowest class of the biological, general chemical 

(specific pollutants) physicochemical and hydromorphological quality elements.  Note that 

hydromorphology can only downgrade an otherwise High status water body to Good. 

Similarly, the establishment of an invasive alien species on the Ecoregion 17 High Impact 

 
6 The Water Environment (Water Framework Directive) Regulations (Northern Ireland) 2017 (legislation.gov.uk) 



 

 

River and Lake Monitoring and Classification Methodology 

Alien Species list (http://www.wfduk.org/resources/tags/alien-species-51) will only downgrade 

a water body that is at overall High surface water status to Good surface water status; it will 

not be used for any downgrades from Good to Moderate or further. 

If the physical structure of a river waterbody has been changed for a specific use, it is 

designated as a Heavily Modified Water Body (HMWB).  As a result, it cannot meet Good 

Ecological Status (GES) but all HMWBs should meet Good Ecological Potential.  The 

Ecological Potential of a water body is assessed in the same way as ecological status on a 

five-band scale i.e. from High to Bad Ecological Potential and the Chemistry status is 

assessed as High or Moderate. 

Chemical status assesses those chemicals which have been identified as Priority substances 

and are assessed as High where any Priority Substance monitored has passed the relevant 

standard and Moderate where any Priority Substance monitored has failed the relevant 

standard.  As more priority substances are added to the monitoring programme it is likely that 

there will be increased number of chemical failures.  In addition, Priority Substances include 

the uBPTs which were monitored in biota. As uBPTs are likely to be found wherever they are 

monitored for the decision was taken to extrapolate uBPT failures to all river waterbodies with 

the result that all waterbodies were reported as Moderate Chemical status in 2021.  

Due to their persistent nature, mitigation measures cannot address uBPT failures in the 6 

year timeframe of a river basin management plan.  An assessment of the existing uses, risks 

and impacts of chemicals, including uPBTs, on the aquatic environment are included in the 

third cycle River Basin Management Plans and will be used to inform the third cycle risk 

assessment. 

Over the course of the third cycle, further data analysis of the priority substances found will 

be undertaken in the context of their spatial occurrence, and links to potential sources. This 

will be used to inform the risk assessment process for chemical programmes in future. 

As overall status is the lowest of ecological and chemical status, the Moderate Chemical 

status means that the Overall status for all waterbodies is Moderate or Worse. 

For third cycle plans NI have reported ecological and chemical status separately. This 

approach is in line with that taken by the other UK agencies. and will allow us to contextualise 

any chemical breaches and means mitigation measures and actions can focus on addressing 

pressures impacting on ecology. 

The classification process is detailed in Figure 1. 

http://www.wfduk.org/resources/tags/alien-species-51
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Figure 1 – Schematic representation of how results for different quality elements are 
combined to classify ecological status, chemical status and surface water status. 
Key: “H” means high; “G” means good; “gH” means good or better and is normally treated as high for 
calculating, as relevant, ecological status and surface water status (except for ammonia); “M” means moderate; 
“P” means poor; “B” means bad; and “F” means failing to achieve good surface water chemical status. 
 

5.0 Cross-border Monitoring and Classification 
NIEA has always worked closely with our counterparts in the Republic of Ireland.  We 

continue to meet via the North South Rivers and Lakes Group which normally meets twice a 

year.   

As our river standards and methodologies for many of the biological and chemical elements 

are different we can only combine resulting quality classes.  The EC Intercalibration exercise 

has ensured that the classifications produced by different methodologies are comparable with 

one another.  For example, what is classified as Good quality for macro-invertebrates in 

Northern Ireland should reflect the same quality as Good quality for macro-invertebrates in 

the Republic of Ireland. 

The cross border lake water bodies are Upper and Lower MacNean, Lough Melvin and Upper 

Lough Erne. Lake standards and methodologies for many of the biological and chemical 
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elements are also different in Northern Ireland (NI) compared to the Republic of Ireland (RoI) 

so only the resulting quality classes can be combined.  

Data transfer occurs regularly between the relevant experts from the two jurisdictions and 

harmonisation of WFD status occurs between NI and RoI for each reporting cycle.  

 

6.0 Methodology to Deal with ‘No Deterioration’ Objective  
In 2006, UKTAG produced a guidance paper entitled “Prevent Deterioration of Status” 7which 

recognised that there needs to be a way of managing the risk of deterioration and reporting 

status changes.  Any change in classification as a result of changes to tools and standards, 

new monitoring data or revision to water bodies is not considered to be related to a change in 

water quality. 

The one-out-all-out approach to overall classification and the face value approach to status 

assessments of individual elements can mask underlying trends which show if water quality 

is actually improving or deteriorating.  In addition, a very small change around the 

classification boundary values may be enough to cause a face value class change which may 

not be statistically significant.  

Compliance with the WFD requirement of no deterioration is formally assessed every six 

years i.e. by comparing 2021 status classifications with the 2015 baseline.  

 

7.0 Monitoring for Third Cycle 
The WFD status statistics to inform the river basin management plan were published at the 

end of 2021 8.These include river and lake classifications assessed on data collected up to 

the end of 2020.  The objectives and targets that are set out in the River Basin Management 

plan will remain based on monitoring programmes as set out under WFD. Therefore 

continuity of these programmes will have to be maintained, for reporting to at least 2027. 

Monitoring for this next six year cycle would normally be planned for the period 2021 to 2026. 

However, it was not possible to commence this programme in 2021 given the need to 

address gaps in WFD monitoring as a result of covid restrictions in 2020 and the uncertainty 

around the extension of covid restrictions through 2021.  Monitoring in 2021 therefore 

 
7 Prevent deterioration in status (wfduk.org 
8 Northern Ireland Water Framework Directive Statistics Report 2021 | Department of Agriculture, Environment 
and Rural Affairs (daera-ni.gov.uk) 

https://www.daera-ni.gov.uk/publications/northern-ireland-water-framework-directive-statistics-report-2021
https://www.daera-ni.gov.uk/publications/northern-ireland-water-framework-directive-statistics-report-2021
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focused on addressing the gaps in our river and lake monitoring programmes to produce 

classifications for the final plan.  

A new strategic approach has been planned for monitoring for the period 2022 to 2027 with 

the overarching aim of assessing achievement of Good status in our River and Lakes.  It has 

been developed to consolidate and build on our work to date and to enable us to identify and 

respond effectively both to current and emerging pressures. Monitoring will include new 

advances in technology using instrumentation and remote sensing alongside our more 

traditional survey methods. At the same time we will maintain our monitoring network to 

ensure we have long term robust data sets for reporting and to allow us to assess trends.  

The details of this strategy are set out in the accompanying supporting document 

“Freshwater Monitoring Strategy”. 

   
 
 
 

 

 
 
  



 

 

River and Lake Monitoring and Classification Methodology 

Annex 1 - List of river surveillance monitoring stations 
 
North Eastern River Basin District 
 
Monitoring 
Station 
Number 

Chemistry 
Surveillance 

Biology 
Surveillance Monitoring Station Name 

F10542 X X ANNACLOY R AT ANNACLOY BR 
F10639 X X ANNALONG R AT ANNALONG BR 
F11203  X BALLYEMON R AT BLACKSMITH COTTAGE LANE  
F10458 X  BALLYEMON R AT CLOGHS UPPER 

F10574 X X BALLYHOLME BAY STREAM/COTTON R AT 
BALLYHOLME BR 

F10465 X X BEAGHS BURN AT BEAGHS BR 
F10981 X X BEN CROM STREAM ABOVE SILENT VALLEY 

F10606 X X BLACKSTAFF (SOUTH DOWN) R AT 
TULLYMURRY BR 

F10548 X X BLACKWATER (ARDS) R AT BALLYMARTIN ROAD 
BR 

F10449 X X BUSH R AT BUSHMILLS NEW BR 
F10466 X X CAREY R AT TORTEIGE 
F10533 X X DRUMANESS TRIBUTARY U/S OF DRUMANESS 
F10550 X X ENLER R AT KENNEL BR 

F10469 X X ESSATHOHAN BURN AT BOYD'S BRIDGE, 
GLENARIFF ROAD 

F10475 X X GLENDUN R AT KNOCKNACARRY BR 
F10527 X X LAGAN R AT BANOGE BR 
F10512 X X LAGAN R AT SHAWS BR 
F10511 X  LAGAN R AT STRANMILLIS  
F10555  X LARNE R AT OWENS BR 

F11437 X  LARNE RIVER AT LARNE AND INVER PRIMARY 
SCHOOL 

F10541 X X QUOILE R AT QUOILE BR  
F10636 X X SHIMNA R AT IVY BR, TOLLYMORE FOREST 
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Neagh Bann International River Basin district (NI stations only) 
 
Monitoring 
Station 
Number 

Chemistry 
Surveillance 

Biology 
Surveillance Monitoring Station Name 

F10416 X X ARTICLAVE R AT ARDINA BR 
F10361 X X BALLINDERRY R AT BALLINDERRY BR 
F10328 X X BLACKWATER R AT BONDS BR 
F10409 X X BRECKAGH BURN AT BRECKAGH BR 
F10194 X X CONNOR BURN AT CONNOR ENCLOSURE 
F10918 X X CREGGAN RIVER AT COOLDERRY BRIDGE 
F10244 X X CRUMLIN R AT CIDERCOURT BR 

F10441 X X DUNDESERT R AT DUNDESERT GOSPEL 
HALL 

F10396 X X DUNORE R AT UPPER BR 
F10900 X X FANE RIVER AT ART HAMILL BRIDGE 
F10248 X X GLENAVY R AT LEAP BR 
F10223 X X GREEN BURN AT MILLVALE 
F10626 X X JERRETTSPASS R AT JERRETTSPASS 
F10644 X X KILBRONEY R AT NEWTOWN BR 
F10649 X X KILNASAGGART R AT KILNASAGGART BR 
F10427 X X LOWER BANN AT THE CUTS 
F10212 X X MAIN R AT DUNAMORE BR 
F10898 X X METTICAN RIVER AT METTICAN BRIDGE 
F10370 X X MILLTOWN BURN (MOYOLA) AT A29 ROAD BR 
F10374 X X MOYOLA R AT LABBY FORD 
F11289 X X MOYOLA R AT LISNAMUCK BRIDGE 
F11204 X X NEWRY R AT DAMOLLY ROW 
F10188 X X PRIESTS BURN AT BRECKAGH BR 
F10250 X X ROCKY R AT ROCKY R BR 

F10233 X X SIX MILE WATER AT CASTLE FARM BR, 
ANTRIM 

F10339  X TALL R AT REDMONDS BR 
F10910 X  TALL RIVER AT CLONMORE  
F11450 X X TORRENT R AT THE MOOR BRIDGE 
F10271 X X UPPER BANN AT DYNES BR 
F10286 X X UPPER BANN AT MC COMBS BR 
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North Western International River Basin district (NI stations only) 
 
Monitoring 
Station 
Number 

Chemistry 
Surveillance 

Biology 
Surveillance Monitoring Station Name 

F10737 X X ARNEY R AT BROCKAGH BR 
F10700 X X BALLINAMALLARD R AT BALLYCASSIDY BR 
F10702 X X BALLYCASSIDY R  AT TULLYCLEA BR 
F10681   X BANNAGH R AT BANNAGH BR 
F11505 X   BANNAGH R AT DRUMCURREN BRIDGE 
F10743 X X BLACK R AT B52 ROAD BR 
F10022 X X BURNDENNET R AT BURNDENNET BR 
F11335   X CAMOWEN AT CRANNY BRIDGE PICNIC AREA 
F10111 X   CAMOWEN R AT DONNELLYS BR 
F10089 X X CAPPAGH BURN AT TATTYNURE BR 
F10744 X X CLADAGH R AT GORTEEN 
F10707 X X CLEEN R AT KILTERMON BR 
F10115 X X CLOGHFIN R AT LISBOY BR 
F10715 X X COLEBROOKE R AT BALLINDARRAGH BR 
F10076 X X CONEYGLEN BURN AT CONEYGLEN BR 
F10657 X X COUNTY R (FERMANAGH) AT COUNTY BR 
F10045   X DERG R AT CREW BR 
F10044 X   DERG R AT MILLBROOK NEW BR  

F10128 X X DRUMRAGH R AT CAR PARK U/S OF CAMPSIE 
BR 

F10020 X X DUNNYBOE BURN AT DUNNYBOE BR 
F10693 X X EDENCLAW TRIBUTARY AT EDENCLAW 
F10669 X X ERNE R AT ENNISKILLEN 
F10661 X X ERNE R AT ROSSCOR VIADUCT F10661 
F10101   X FAIRYWATER R AT MULLANATOOMOG 
F10099 X   FAIRYWATER R AT OLD R'WAY BR, NESTLES  
F10948 X   FAUGHAN R AT CARMONEY WTW  
F10148   X FAUGHAN R AT MOBUOY BR  
F10728 X X FINN (ERNE) R AT WATTLE BR 
F10025 X X FINN (FOYLE) R AT CLADY BR 
F10663 X X GARVARY R AT LARKHILL 
F11467   X GLENDERGAN R AT MULLYFAMORE RD  
F10049 X   GLENDERGAN R AT SRAGHCUMBER 
F10079 X X GLENELLY R AT CLOGHERNY BR 
F10014 X X GLENMORNAN R AT CATHERINES BR 
F10688 X X KESH R AT KESH BR 
F10757 X X LURGAN R AT BELCOO 
F10028 X   MOURNE R AT STRABANE BR  
F10029   X MOURNE R AT VICTORIA BR 
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Monitoring 
Station 
Number 

Chemistry 
Surveillance 

Biology 
Surveillance Monitoring Station Name 

F10072 X X OWENKILLEW R AT KILLYMORE BR 
F10077 X X OWENKILLEW R AT MONANAMEAL BR 
F10710 X X PUBBLE BURN AT PUBBLE BR 
F10171 X X ROE R AT LIMAVADY 
F10170 X   ROE R AT ROE BR  
F10654 X X ROOGAGH R AT GARRISON 
F10748 X X SILLEES R AT CARR BR 
F10746   X SILLEES R AT DRUMKEEN NEW BR 
F11421 X   SILLEES R AT RIVERSIDE FARM 
F10763 X X SKEOGE RIVER AT ELAGH ROAD 
F10086 X X STRULE R AT MOYLE BR 
F10735 X X SWANLINBAR R AT THOMPSONS BR 
F10665 X X WATERFOOT R AT LETTER BR 
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Annex 2 - List of surveillance lake water bodies 
 
Lough Beg  
Camlough 
Castlehume lough 
Clea Lakes 
Erne Lower Lough Erne (Kesh) 
Erne Lower Lough Erne (Devenish) 
Erne Upper Lough Erne 
Lough Fea 
Lough Gullion 
Lough Island Reavy 
Lower Lough MacNean  
Upper Lough MacNean  
Lough Melvin  
Lough Mourne 
Lough Neagh 
Portmore Lough 
Lough Ross 
Lough Scolban 
Silent Valley Reservoir 
Spelga Dam 
Lough Stoneyford 
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Annex 3 River Fish - FCS2 Northern Ireland Method Statement 
Fisheries classification scheme 2 (FCS2) – Northern Ireland 
 
Introduction 
This classification method enables the assessment of fish in rivers according to the 

requirements of the Water Framework Directive (WFD).  It encompasses fish abundance, 

taxonomic composition and age structure.  Previously WFD river fish classification was 

assessed by the expert judgement of the fisheries experts undertaking the monitoring.  This 

version of the FCS2 model has been developed for use in Ecoregion 17 (the whole island of 

Ireland) and hereinafter will be referred to as FCS2 Ireland. 

 

Method summary  
The FCS2 Ireland classification tool relies on predictive statistical models which are based on 

the Environment Agency Fisheries Classification Scheme 2 (FCS2) method. The models 

have been adapted specifically for Irish fish species and sites.  

The tool relates the number of salmon, trout and a range of other species caught in a survey 

to the predicted abundance and prevalence of the species at the specific site. Salmon and 

trout are separated into age groups (i.e. fry (0+, or young-of the year individuals) and parr (1 

year and older individuals)) and comparisons are therefore made for four groups in total.  

The expected catch for each group is modelled based on the survey area, a range of site-

specific predictive variables and a parameter that describes the shape of the statistical 

distribution.  The EQR is equal to the probability of observing the same or greater number of 

fish at the site under reference conditions. EQR values are calculated hierarchically for each 

species and age group for the whole fish survey, then by site (where multiple surveys exist 

for single site), and finally by waterbody. A classification result is then provided, based on 

boundary values derived from EQR values for idealised fish populations confirming with the 

normative definitions provided by the Water Framework Directive. 

The FCS2 model is complex and runs on the freely available R statistical software.  It also 

requires a suite of data files that are used to ‘fit’ the model, for example, data files for each 

individual fish species.  However, given that, amongst other things that some of the input 

information to this first version of the model is incomplete (e.g. data on barriers for NI), in 

Northern Ireland we retain the option of using an expert judgement over-ride to the model 

should fishery experts consider its predictions to be unrealistic.   



 

 

River and Lake Monitoring and Classification Methodology 

Environmental pressures to which the method is sensitive 
Environmental pressures are intrinsically incorporated within the final EQR outputs from 

FCS2, because the model uses pressure variables to compare observed results with 

expected results under reference condition.  These are variables which are expected to be 

related to human activity, and which also have a significant effect on fish populations in the 

model fitting process.  For the final model fit, the following pressure variables were selected: 

Artificial impassable barriers where identified (ROI only), Ammonium, SRP/MRP, and pH.  

The response of this assessment method to environmental pressures has also been tested 

by comparing EQR output with pressure data held in a common database.  This showed that 

the tool responds as expected to changes in water quality and physical habitat. 

 

Geographic application 
This assessment method is appropriate for rivers which occur in Northern Ireland and which 

are assessed in accordance with the Water Framework Directive, although, as stated above, 

expert judgement may still be required. 

 

Intercalibration 
This is a process whereby all European Member States were required to compare WFD class 

boundary values for each biological quality element (e.g. fish) to ensure similar levels were 

set across all countries.  Intercalibration focussed on the EQRs which define the class 

boundaries between High and Good and Good and Moderate, the H/G and G/M class 

boundaries respectively.  For this reason the method tends to refer to class boundary values 

rather than EQRs which define a particular class. 

FCS2 was intercalibrated in 2013 and is included in the Commission decision of 20th 

September 2013.9 

 

Data collection 
Fish survey method 
FCS2 relies on an accurate estimate of the number of fish at a survey site, which should be 

determined by electric fishing.  Electric fishing methods should conform to the CEN standard 

BS EN 14011:2003 Water Quality - Guidance standard on sampling fish with electricity.   

 
9 COMMISSION DECISION of 20 September 2013 establishing, pursuant to Directive 2000/60/EC of the 
European Parliament and of the Council, the values of the Member State monitoring system classifications as a 
result of the intercalibration exercise and repealing Decision 2008/915/EC 



 

 

River and Lake Monitoring and Classification Methodology 

The model on which the Irish tool is based was built using data from wadable and larger river 

sites (latter in ROI) and included boat-based electric fishing data. 

FCS2 (Ireland) requires data from area-delimited surveys, because the model assesses 

observed catches against predicted catches based on numbers per unit area.  Time-delimited 

data cannot therefore be used.  Data from single-run, area-delimited sites can be used, 

although multiple-run data will reduce the level of uncertainty in the model, as catch efficiency 

can be calculated rather than incorporated as an unknown variable.  Where multiple-run data 

are used, catches must be separated by run.  

Sample sites must be representative of the conditions in the waterbody being classified.  A 

minimum of one site per waterbody is required for classification.   

 

Procedure for calculating EQRs 
The EQRs, along with the corresponding WFD classes are as follows: 

EQR Range Classification 

0<= EQR <=0.007 Bad 

0.007< EQR <=0.12 Poor 

0.12 < EQR <= 0.54 Moderate 

0.54 < EQR <= 0.845 Good 

0.845 < EQR <= 1.0 High 

Confidence in class is supplied by the model assessed from probability density functions of 

the combined EQR variables and expressed as the probability of each WFD class using the 

class boundaries above. 

It is not possible to provide the detailed model at this stage.  This is largely due to the fact 

that, although it has been intercalibrated, work remains ongoing on the application and 

interpretation of the model at individual river level.  The model is not considered complete 

and will require updating once further data is available.   

 

 

 

 



For further information: 

Integrated Catchment Planning Team 
NIEA Water Management Unit 
17 Antrim Road, Tonagh, Lisburn Co. Antrim 
BT28 3AL 

Tel: 0300 200 7850 
Email: catchmentplanning@daera-ni.gov.uk 
www.daera-ni.gov.
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