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1. INTRODUCTION

1.1. Background 

Diffuse water pollution and poor land management practices can pollute surface and ground 
water sources with substances such as nutrients, pesticides and microbial pathogens, as well as 
increasing the colour, turbidity and suspended solids in raw water. These compounds increase 
the capital and operating costs of water treatment, the quantity of effluent and waste 
produced, and the carbon footprint of the industry. 

Some water quality risks can be reduced at source by working with land managers to reduce 
diffuse pollution. To support this process, UK Water Industry Research (UKWIR) commissioned the 
Water Research centre (WRc) to produce a framework for quantifying the benefits of catchment 
management initiatives implemented by the UK water industry. The framework provides a 
conceptual approach for determining the cost-effectiveness of catchment management 
schemes in the context of more conventional drinking water solutions. It offers practical advice 
and guidance on measuring the impact of schemes and monetising the resulting benefits 
(UKWIR 2012). The framework is used by water companies to evaluate the success of current 
schemes and to appraise options for future initiatives. The Source to Tap (StT) project will also 
follow the UKWIR framework approach. 

The StT project is funded and supported by the European Union’s INTERREG VA Programme, 
which is managed by the Special EU Programmes Body (SEUPB), with match funding from the 
Department of Agriculture, Environment and Rural Affairs (DAERA) in Northern Ireland and the 
Department of Housing, Planning and Local Government (DHPLG) in Ireland. All INTERREG 
projects must be cross-border in nature and must therefore involve partners from at least two EU 
Member States. For the INTERREG VA Programme, the eligible area includes Northern Ireland, 
the border counties of Ireland and Western Scotland (Special EU Programmes Body 2014). The 
StT project unites water companies from both sides of the Ireland-Northern Ireland border – 
Northern Ireland Water (NI Water; lead partner) and Irish Water (IW) – as well as bringing together 
the Agri-Food and Biosciences Institute (AFBI), Ulster University (UU), The Rivers Trust (TRT) and East 
Border Region (EBR). The project focuses on rivers in cross-border catchments from which water 
is abstracted for the drinking water supply chain. 

Article 7 of the EU Water Framework Directive (WFD; Directive 2000/60/EC; European Commission 
2000) stipulates that: “Member States shall ensure the necessary protection for the bodies of 
water identified [as used for the abstraction of water intended for human consumption] with 
the aim of avoiding deterioration in their quality in order to reduce the level of purification 
treatment required in the production of drinking water.” In effect, this direction focuses on the 
protection of drinking water at source as opposed to chemical treatment following abstraction. 
Accordingly, the strategic direction of both NI Water and IW follows this objective. The StT project 
evolved out of the Department for Regional Development (Northern Ireland)’s Long Term Water 
Strategy for Northern Ireland (2015-2040), which set out a range of initiatives to deliver the long-
term goal of a sustainable water sector in Northern Ireland. The project evolved to fit closer with 
Article 7 of the WFD by focussing on the drinking water supply and demand, including aiming 
to manage drinking water quality risks in a sustainable manner from source to tap. StT also 
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incorporated elements of the water companies’ strategies to protect and sustainably manage 
drinking water catchments to improve water quality by preventing potential contaminants from 
being washed or leached into surface and groundwaters.  

The main aim of the StT project is to deliver a Sustainable Catchment Area Management Plan 
(SCAMP) for the Derg and Erne cross-border catchments. This will help to secure safe drinking 
water sources and contribute to improvements in cross-border raw water quality by exploring 
sustainable and cost-effective measures to reduce pollution in shared catchments. Overall, the 
StT project should help to improve the quality and reliability of the raw water received at 
abstraction points through sustainable catchment-based solutions that focus on protecting the 
natural environment by achieving favourable conditions and habitat improvement. The pilot 
schemes trialled in the project will inform the SCAMP best practice guide and detail the 
effectiveness of the measures.  The pilot schemes will supplement the existing WFD programme 
of measures, which could contribute to the achievement of the WFD objectives, including 
improvement of water body status classifications. The SCAMP will also contribute to the Drinking 
Water Directive (DWD; Directive 98/83/EC; Council of the European Commission 1998) objective 
of reducing risks and ensuring safe high quality drinking water. A number of NI Water’s water 
treatment works (WTWs) and IW’s water treatment plants (WTPs) in these shared catchments 
acknowledge catchment pressures that threaten to jeopardise regulatory compliance on a 
number of parameters, including concentrations of the pesticide, MCPA, and breach internally-
set colour and turbidity limits. StT will attempt to address these issues through sustainable 
catchment-based solutions to ensure DWD compliance, whilst reducing treatment costs and 
contributing to improved WFD status. Involvement of the local community to deliver the project 
objectives will encourage behavioural change, and upskilling community members in river 
monitoring will ensure the future legacy of project outputs and the long-term sustainability 
benefits. 

The Derg catchment has been identified as a high priority catchment for the application of this 
approach by NI Water and IW due to the high levels of pesticides, colour and turbidity detected 
periodically in its raw waters. As a cross-border river catchment, with its headwaters originating 
in Ireland and water for drinking being abstracted in both Northern Ireland and Ireland, the Derg 
catchment was chosen by StT as the area in which to trial the catchment management scheme 
to improve raw water quality, with the outcomes potentially being applied to other areas in the 
future, including the adjacent Erne catchment which is also cross-border. Additionally, StT also 
chose the Derg catchment as an area in which to undertake community engagement to 
improve awareness of the connection between water quality in rivers and lakes and the quality 
of drinking water. This educational pilot scheme is also being undertaken in the Erne catchment.
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1.2. Report Aim 
 
The aim of this report is to undertake a scoping and planning exercise for a future catchment 
management scheme to address the main threats impacting on quality of the raw water in the 
Derg catchment. This report focuses on Stage A of the UKWIR framework approach, which is an 
industry-standard by which the effectiveness of catchment management initiatives can be 
tested and the benefits quantified (UKWIR 2012). Stages B, C, D & E will be completed later in 
the StT project, with full completion of all stages by 2021. 

The framework follows a logical five stage process in which: 

Stage A (Scoping) identifies the problem, sets the context, characterises the baseline situation, 
and sets clearly defined objectives for the catchment. 

Stage B (Planning) develops a catchment management scheme, identifies and describes •
the anticipated impacts of the planned intervention, prioritises the impacts for quantification, 
and sets targets for monitoring progress. 
Stage C (Measuring) quantifies the impact of the catchment management scheme on the •
provision of ecosystem goods and services using a combination of literature sources, expert 
judgement, monitoring and modelling. 
Stage D (Valuing) applies economic valuation techniques to value, in monetary terms, the •
impacts measured in Stage C. 
Stage E (Reporting) presents a complete and transparent record of the work undertaken to •
quantify the benefits of a catchment management scheme. 

Stage A is used to identify the problem, characterise the baseline situation and set objectives 
for the catchment management scheme.  

Stage A has four steps: 

A1 – To identify the problems/conflicts within the catchment and to justify the need for  •
        management intervention. •
A2 – To characterise the catchment, including collating and reviewing information to  •
        understand the root cause of the problem and the broader context to which it relates. •
A3 – To summarise the current provision of ecosystem goods and services. •
A4 – To set clearly defined outcomes and objectives to guide the catchment management •
        scheme. 

The following sections deal with each step in Stage A for the Derg catchment, as defined in 
Section 1.3, from its headwaters to the Derg WTW including, where necessary, details about 
abstractions for the Derg WTW and Lough Mourne WTP, which are present within the catchment. 
However, the remainder of this section gives a brief introduction to the Derg catchment 
WTW/WTP processes and the WFD and DWD. 

Queries relating to the work presented in this document should initially be sent to Donnacha 
Doody of the Agri-Food and Bioscience Institute (Donnacha.Doody@adbini.gov.uk). 

mailto:Donnacha.Doody@adbini.gov.uk


1.3. Derg catchment background 

The Derg drinking water catchment is part of the Derg and Mourne cross-border river catchment, 
which is within the Foyle river system (Figure 1.1). Approximately two thirds of the Derg catchment 
is in County Tyrone, Northern Ireland, and one third is located within County Donegal, Ireland. 
For the purposes of the StT project, the Derg study catchment is 384 km2, with the downstream 
edge of the delineated boundary terminating at the Derg WTW, approximately 7 km east-north-
east of Castlederg (County Tyrone) between the villages of Spamount and Ardstraw (Figure 1.2).  
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Figure 1.1 Location of the Derg drinking water catchment (outlined in red) within the Derg and Mourne river 
catchment and with respect to the wider catchments in the Foyle river system draining to Lough Foyle.

The Derg valley is broad in nature and enclosed by an undulating landscape of rounded hills. 
The Derg catchment has many shallow tributary valleys with gently undulating landforms. The 
upper parts of the catchment are dominated by peatlands and coniferous forestry, whereas 
the lower portions are predominantly pastures and agricultural land. Based on electoral ward 
and settlement populations (Brinkhoff 2017), the population in the catchment is estimated to 
be 9,500 with 7,200 in Northern Ireland and 2,300 in Ireland. The majority of dwellings within the 
catchment are in the lower half of the Derg valley, concentrated around Castlederg 
(population of 2,985 in 2011), Killeter and Killen.



The headwaters of the Derg catchment are located in Ireland and are split between Lough 
Derg, fed by water collected from the Pettigo Mountains, and Lough Mourne, fed by water from 
the eastern side of the Blue Stack Mountains. The main River Derg is fed by Lough Derg and its 
main tributary, the Mourne Beg River, is fed by Lough Mourne. Both these rivers and the other 
tributaries of the River Derg (Glendergan River, Killen Burn, Shanaghy Burn, Croagh Burn and 
Leagahany River) are predominantly in Northern Ireland and generally flow in an easterly 
direction from the Killeter uplands through Castlederg, before joining the River Strule beyond 
the Derg WTW to become the River Mourne, which becomes the River Foyle where the River 
Finn water joins, ultimately discharging to Lough Foyle (Figure 1.1). 

There is one WTW in the Derg catchment, Derg WTW in Northern Ireland, and one WTP, Lough 
Mourne WTP in Ireland. The Derg WTW originally abstracted raw water only from an intake on 
the River Derg about 500 m upstream of the treatment plant. Before 2013, the licence restrictions 
imposed by Northern Ireland Environment Agency (NIEA) limited the abstraction, and 
subsequent treatment, to 15 mega (million) litres per day (ML d-1). Following a prolonged dry 
spell during the summer of 2010, an indirect intake was constructed from the River Strule at 
Newtonstewart, which was completed at the end of 2013, and NIEA reviewed the abstraction 
licence and granted permission to abstract up to 26.6 ML d-1 from the two sources combined. 
However, the Strule intake was not brought into operation until mid-2015. The average 
abstraction is 16 ML d-1, which is treated to serve drinking water to Castlederg, Omagh, Strabane 
and the associated rural areas within and outside of the catchment. Whilst the Derg WTW now 
abstracts water from both the River Derg and the River Strule, the StT pilot land incentive scheme 
is only being trialled in the Derg catchment and therefore details of the Strule catchment are 
not included in this report and no data on water from the River Strule is used. About 8 ML d-1 of 
water is also abstracted on average from Lough Mourne for the Lough Mourne WTP (Donegal 
County Council 2014) (Figure 1.2), which supplies Stranorlar, Ballybofey and associated rural 
areas, most of which are outside of the Derg catchment.
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Figure 1.2:  Map of the Derg catchment as defined for the Source to Tap project (red outline) detailing the lakes and 
rivers within the catchment. Derg WTW and Lough Mourne WTP indicate the locations of the drinking water 
abstraction points. The inset show



1.4. WTW/WTP process overview 

The process of treating raw water to ensure it is fit for human consumption is a complex and 
costly multi-stage operation, even when the quality of the raw water is good. As the numbers 
and quantity of unwanted and polluting compounds increase, both the complexity and costs 
also increase. It is therefore in the best interests of water companies to encourage good 
practices across the catchment to ensure that the quality of the raw water abstracted is as high 
as possible. Additionally, as some of the water treatment processes create unwanted, even 
harmful, by-products when levels of certain compounds in the raw water exceed a threshold, it 
is also in the best interests of consumers that the raw water contains low levels of contaminants. 

As the treatment process within each WTW/WTP is optimised to deal with the specific substances 
contained within its abstracted water, processes vary between works and not all processes will 
be implemented at all works. Additionally, the levels at which coagulants and disinfectants are 
added is a dynamic process, with quantities altered in response to online immediate testing of 
the raw water. However, most WTWs/WTPs follow similar processes, with additional procedures 
incorporated where they are necessary. An overview of general WTW/WTP procedures is 
outlined here and additional common processes, such as those for pesticide removal, are 
highlighted. The majority of the information given in this section is taken from NI Water documents 
that describe the treatment processes of specific WTWs/WTPs. 

At all WTWs/WTPs, the water treatment process begins at an intake on the river, lake or in a 
borehole/groundwater well where raw water is abstracted by means of submersible pumps. 
Some WTWs/WTPs have a bubble barrier upstream of the pumps, which can be brought into 
service when necessary, to reduce the amount of leaves and debris entering the pump inlets. 
In areas where zebra mussels are present, sulphuric acid is added just after the intake to kill them. 
The raw water passes through coarse bar and finer band screens in many WTWs/WTPs and is 
sampled at this point for colour and turbidity, and often for ammonia, pH, oil contamination and 
dissolved oxygen. 

The next stage of the process is the addition and mixing of substances for coagulation in a two 
or three compartment tank. Depending on the pH of the raw water, either lime or sulphuric acid 
is added in one compartment to optimise the pH for coagulation. Aluminium sulphate and/or 
polyelectrolyte are added in a second chamber as a coagulant, with either fixed speed or flash 
mixers ensuring even distribution throughout the water column. Occasionally powdered 
activated carbon is also added at this stage for taste and odour control. More modern and 
upgraded WTWs/WTPs use a coagulation controller, which monitors raw water turbidity and 
colour levels, and adjusts the lime/sulphuric acid and aluminium sulphate dosing as necessary. 
Other WTWs/WTPs regularly draw samples from each compartment to check for alum dosing 
and pH control. 

The dosed water, now known as flocculated water, is fed into dissolved air floatation (DAF) cells, 
or flocculators, in which air-saturated water is injected. The floc attaches itself to the resultant 
air bubbles and rises. In some WTW/WTP systems, the floc is transported to the surface and 
decanted over a weir, where the sludge is discharged and runs by gravity to settled sludge 
holding tanks. In others, the flocculated water rises through a sludge blanket that collects the 
particles until they spill into a sludge cone and gravitate to sludge treatment tanks. Alternatively, 
in WTWs/WTPs in which polyelectrolyte is the only coagulant added, magnetite contact tanks 
are used in place of DAF cells and permanent magnets replace the air-saturated water to 
agglomerate the magnetite particles with the attached floc. 
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The clarified water is tested again for turbidity, and sometimes also colour, and the pH is raised 
to neutral using either lime or caustic soda. The pH-adjusted water is passed through rapid gravity 
filters or clarification tanks, which contain a mixture of sand and either gravel or anthracite, to 
mechanically entrap and remove the remaining suspended solids. In many WTWs/WTPs 
operating in areas where there are high levels of organic compounds, such as those treating 
water from peaty areas, or pesticides in the abstracted water, the filtered water is then passed 
through granular activated carbon (GAC) filters to remove these substances, as well as reduce 
taste and odour. After passing through the GAC filters, and sometimes also before, many 
WTWs/WTPs sample for turbidity, total organic carbon, colour, aluminium residual and/or pH. 

Filtered water is then dosed with sodium hypochlorite for disinfection and oxidation and with 
either caustic soda or lime to raise the pH over 8. This high pH is necessary for the next stage in 
which the water is passed through manganese removal filters, which contain sand grains and/or 
manganese dioxide and remove manganese from the solution by a complex adsorption-
precipitation process. If present, traces of iron are also removed at this stage.  

The final filtered water is sampled for residual manganese and free chlorine, dosed with 
additional sodium hypochlorite if required, and transferred to a clean/treated water tank for 
onward transport to dwellings and businesses. WTWs/WTPs that supply older houses dose the 
treated water with orthophosphate during its distribution to combat plumbosolvency, as this can 
otherwise result in high concentrations of lead in the drinking water. A final water sample is taken 
from the water outlet and tested for chlorine residual, pH, colour, turbidity, aluminium and 
manganese residuals and clarity. 

The fate of the sludge and dirty wash water that were removed at various stages of the process 
depends on their quality. If there are few contaminants and little sludge, the sludge and dirty 
wash water are diluted with raw water and discharged back into the river, often after a 
dechlorination process. When more sludge is produced and/or the waste contains more 
contaminants, the sludge is thickened with polyelectrolyte and allowed to settle. The effluent is 
diluted with raw water and discharged to the river, whilst the thickened sludge is either pressed 
or centrifuged to remove more water, which is returned to the dirty wash water tank, and the 
resultant sludge cakes are disposed of off-site. A schematic of the Derg treatment process is 
shown in Figure 1.3. 

Detailed descriptions of the operating procedures for the Lough Mourne WTP are not available. 
However, the procedures at Lough Mourne WTP include: abstraction screening; pH adjustment; 
coagulation, floccuation and clarification; aluminium-based coagulation; primary filtration (1st 
stage); primary filter operational control; primary filter inlet control; rapid gravity filtration; final 
water pH correction; chlorine dosing; timed sludge bleeds; sludge thickening; picket fence 
thickener; sludge storage tank; and sludge pressing on site.   
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Figure 1.3 Schematic overview of the water treatment processes for the Derg WTW. Circles marked with “S” indicate a sampling location 
and those marked with “D” indicate a dosing location.
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1.5. Water Framework Directive and Drinking Water Directive 

1.5.1. Introduction to the Water Framework Directive and Drinking Water Directive 

Article 7 of Water Framework Directive (WFD; Directive 2000/60/EC; European Commission 2000) 
requires all member states to identify, monitor and protect all water bodies designated for 
drinking water abstraction. Member states are required to implement a programme of measures 
under the WFD which includes the full implementation of the requirements of the EU Drinking 
Water Directive (DWD; Directive 98/83/EC; Council of the European Commission 1998). Across 
Europe, responsibility for implementation of the WFD is delegated to “competent authorities” in 
each of the European Member States, nominated by the Member States themselves. In Northern 
Ireland, this is primarily the Department for Agriculture, Environment and Rural Affairs (DAERA), 
within which NIEA plays a significant role (Robins et al. 2017). In Ireland, the Department of 
Housing, Planning and Local Government (DHPLG) deals with the economic, policy and 
legislative aspects of the WFD, whilst the Environmental Protection Agency (EPA) is responsible 
for catchment monitoring, assessment and reporting, and co-ordinating local authorities are 
responsible for implementing measures on the ground (Government of Ireland 2018). Other 
organisations, such as The Local Authorities Water Programme (LAWPRO), are also involved with 
application of the WFD. For example, LAWPRO works with local authorities and state bodies to 
develop and implement River Basin Management Plans (RBMPs) across Ireland (Local Authority 
Waters Programme 2018). 

Water companies do not have any direct responsibilities under the WFD but must comply with 
national drinking water quality requirements (Water Supply (Water Quality) Regulations (Northern 
Ireland) 2007 in Northern Ireland; European Union (Drinking Water) Regulations 2014 as adopted 
by the Irish government in Ireland), which are the local adoptions of the DWD and thus 
incorporate the requirements of the DWD (Government of Ireland 2014, NI Water 2017). These 
regulations effectively obligate the water companies, as water suppliers, to ensure that the 
water provided is “wholesome and clean” and therefore that it in compliance with the specified 
water quality standards for various chemical and microbiological parameters, as set out in the 
regulations (Government of Ireland 2014, NI Water 2017). In order to achieve the required water 
quality standards, the regulations also set out minimum requirements for the collection and 
testing of the water at various stages during the treatment and distribution process (Government 
of Ireland 2014, NI Water 2017). 

The purpose of the WFD was to establish a framework that affords protection to inland surface 
waters, transitional waters, coastal waters and groundwater to:  

prevent further deterioration of, protect and enhance aquatic ecosystems, both in and of•
themselves and by specific measures to reduce or cease discharges, emissions and losses
of priority substances and priority hazardous substances;
prevent deterioration of, protect and enhance terrestrial ecosystems and wetlands which•
depend directly on aquatic ecosystems;
afford long term protection to water resources by promoting their sustainable use;•
progressively reduce pollution of groundwater; and•
help mitigate the effects of flooding and droughts (European Commission 2000).•
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The WFD stipulates that for river basins containing water that may be used both sides of a 
national boundary, the Member States involved should coordinate their programme of activities 
to treat the River Basin District (RBD) as a whole (European Commission 2000). RBMPs are required 
for each RBD to outline the targets and measures for improvement and maintenance of all water 
bodies within the RBD (European Commission 2000). For the two transboundary RBDs shared by 
Ireland and Northern Ireland, both countries are required to coordinate the development and 
implementation of the RBMP (European Commission 2000). 

One of the main outcomes of the original WFD was that all water bodies should reach “Good” 
status by 2015 (this is the fourth level of classification out of five). As the WFD objectives are based 
on a 6 year cycle and many water bodies did not achieve Good status by 2015, Member States 
could apply for extensions to comply by the end of the second (2021) or third (2027) cycles 
(European Commission 2012). However, Ireland reviewed its approach and the 2018-2021 RBMP 
for Ireland instead identifies 189 Priority Areas for Action (Government of Ireland, 2018). The RBMP 
sets out the actions Ireland will take for these Priority Areas to improve water quality and achieve 
Good status in all its waterbodies by 2027 (Government of Ireland, 2018). The assessment of a 
water body is based on meeting standards for biological, hydromorphological and physico-
chemical elements (European Commission 2000), which indicates how close the system is to an 
undisturbed or reference state (European Communities 2003). The WFD works on a “one out all 
out” basis, with the classification of the most sensitive element assessed used to assign a 
classification for the overall ecological status of the water body (Voulvoulis et al. 2017). 

One of the main reasons for a water body to fail to meet Good status is pollution of the water, 
for example due to nutrient, pesticide or organic matter inputs from catchment land use. Article 
16 of the WFD sets out strategies against the pollution of water, with Annex X listing priority 
substances and priority hazardous substances (European Commission 2000). This list was 
converted in 2008 into the Directive on Environmental Quality Standards (2008/105/EC) and 
further amended by the Priority Substances Directive (2013/39/EU) in 2013 (DAERA 2018a). The 
substances on the list are reviewed every four years and they should be progressively reduced 
in all water bodies (European Commission 2000). The majority of substances on the list are metals 
and pesticides (European Parliament 2013). 

Pesticides are also included in the DWD, which sets out specific limits (Council of the European 
Commission 1998). For individual pesticides, the limit in water intended for human consumption 
is 0.1 µg L-1, except for aldrin, dieldrin, heptachlor and heptachlor epoxide for which the 
maximum concentration is 0.03 µg L-1, and the total concentration of pesticides cannot exceed 
0.5 µg L-1 (Council of the European Commission 1998). The DWD, and all the limits of substances 
contained within it, apply to all supplies from which the water is intended for human 
consumption that provide more than 10 m3 of water per day on average or serve more than 50 
people (Council of the European Commission 1998). 
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1.5.2. The Derg catchment in the context of the WFD and DWD 

Regardless of the fact that the larger water abstraction of drinking water is in the Northern Irish 
part of the Derg catchment, Ireland still has a responsibility for the quality of the water in the 
rivers within its parts of the catchment, and both jurisdictions must work collaboratively to protect 
the water bodies that cross the border (European Commission 2000). Additionally, the WFD not 
only requires Member States to improve and maintain water quality for drinking water provision, 
but also to benefit water body hydromorphology (which can affect flora and fauna and 
abstractions for drinking water, agriculture and industry), fish, shellfish, aquatic and terrestrial 
invertebrate fauna, aquatic and bankside flora and birds (European Commission 2000, NIEA 
2015a). 

The Derg catchment falls within the North Western International River Basin District (NWIRBD) (EPA 
2010b, NIEA 2015a). Across the NWIRBD, there are water bodies that fall within Special Areas of 
Conservation (SACs), Special Protection Areas (SPAs), Drinking Water Protected Areas (DWPAs), 
bathing waters (as identified under the Bathing Waters Directive (2006/7/EC)) and nutrient 
sensitive areas (EPA 2010b, NIEA 2015a). Additionally, the SACs and SPAs fall under the Habitats 
Directive (92/43/EEC) and Birds Directive (2009/147/EC) and there are some waters that are 
designated to protect economically significant species of fish and shellfish (NIEA 2015a). 

Within the Derg catchment, there are no bathing waters or shellfish water protected areas. 
However, there are water bodies within the catchment that are DWPAs, SACs and SPAs, and 
the majority of the river network is protected as salmonid waters (Government of Ireland 2018, 
NIEA 2015a). Whilst a total territory approach has been adopted for nutrient sensitive areas under 
the Nitrates Directive (91/676/EEC) (Government of Ireland 2017, NIEA 2015a), there are no areas 
in the Derg catchment classed as nutrient sensitive under the Urban Waste Water Treatment 
Directive (91/271/EEC) (NIEA 2015a).
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2. STAGE A - SCOPING
2.1. Step A1 – Problem identification

The purpose of this step is to identify the problem that the catchment management scheme 
needs to resolve and justify the need for management intervention to satisfy the WFD and DWD 
objectives. 

Pressures identified for the NWIRBD for the second cycle (2015-2021) of the WFD include: 

• diffuse phosphorus pollution from agriculture, forestry and septic tanks as well
as point source phosphorus from wastewater treatment works (WWTWs);

• other effluent from WWTWs and WTWs/WTPs;
• nutrient enrichment other than phosphorus (mainly ammonia) from agriculture and 

forestry;
• industry, extractive industry, quarry and mine, historically polluted site and landfill effluent;
• septic tank and domestic wastewater treatment system leaks;
• sediment from forestry and agriculture;
• pesticides from agriculture;
• urban runoff from misconnections to storm sewers, leakage from sewers and runoff from 

paved and unpaved surfaces;
• hydromorphological alterations, including channel modification, land drainage, 

deforestation activities and barriers to fish migration;
• water abstraction and flow regulation; and
• invasive species (Government of Ireland 2018, NIEA 2015a).

The vast majority of these pressures apply within the Derg catchment, although there is very little 
industrial effluent (only from a concrete batching plant, a fuel depot and two fish farms) and 
no quarry or mining effluent. The Derg WTW and Supply System Risk Assessment 2018, as part of 
NI Water’s Drinking Water Safety Plan (DWSP) for the Derg catchment, indicated the risks within 
the catchment that specifically related to the quality of the water abstracted for drinking (NI 
Water 2018). The main risks identified were microbiological contamination, cryptosporidium, high 
aluminium, iron and manganese concentrations, high colour and turbidity (which can cause 
the formation of trihalomethanes (THMs) during the treatment process), sediment from forestry 
and windfarm development, oil spills, WWTW discharges, septic tank discharges, slurry and 
pesticides (NI Water 2018). Recurrent exceedances of coliform bacteria, iron concentrations 
and turbidity at the Lough Mourne WTP have been reported to the EPA by IW, suggesting 
potential problems higher up in the catchment as well. 

Although the majority of drinking water risks associated with these pressures are adequately 
dealt with by the treatment process, this incurs costs that could be mitigated by interventions in 
the catchment. However, transient increases in ammonia concentrations, caused by slurry 
discharges and farm runoff, have been reported to NIEA, causing temporary shutdown of the 
Derg WTW on numerous occasions (NI Water 2018). Additionally, the problems posed by the 
pesticide MCPA is increasing, both because of higher concentrations and more frequent 
detections. MCPA is currently the most pressing issue in the Derg catchment as the Derg WTW 
was placed under a Consideration of Provisional Enforcement Order (CPEO) in March 2015 and 
then a Provisional Enforcement Order (PEO) in March 2016 (NI Water 2018). The PEO has been 
revoked and a Regulation 31 (4) (b) Notice was issued on 12th March 2019.  If the conditions 
within these regulatory enforcements are not met, stricter measures or penalties for non-
compliance may be issued. 
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The following sections detail the quality of raw abstracted and treated drinking water for specific 
parameters stipulated under the DWD and which are of concern for drinking water in the Derg 
catchment. In this report, occasions on which a parameter was outside the regulatory limit of 
the drinking water standard (DWS) after treatment at a WTW/WTP (i.e. for treated water) are 
referred to as “exceedances”. As the raw water has no regulatory limits, where a parameter was 
outside of the regulatory limit of the DWS in water abstracted for drinking water purposes (i.e. 
raw water), the terms “outside the threshold” or “above/over the threshold” are used. 

 

2.1.1. Raw and treated water quality 

Whilst NIEA and EPA are responsible for monitoring environmental concentrations and 
parameters in rivers, water companies monitor a wide range of water quality parameters at 
WTW/WTP intakes for operational and regulatory purposes. The following sections use a 
combination of both NI Water and IW data, with some datasets spanning over 15 years, to 
describe the issues in the Derg catchment with respect to pesticides (particularly MCPA), colour, 
turbidity, ammonia and other substances recorded at levels outside of the drinking water limits. 
Raw water data is sampled at the WTW/WTP inlet. It should be noted that the treated water 
data from NI Water (for the Derg WTW) presented here is sampled at the outlet of the WTW, 
before it enters the distribution network, whereas the treated water data from IW (for the Lough 
Mourne WTP) is sampled at consumers’ taps after passing through the distribution network, which 
is known as compliance monitoring. However, IW data for turbidity and nitrite contains values 
from both the WTP outlet and consumers’ taps. The water quality data here are not presented 
for comparison between the water companies and, as such, no direct comparison should or 
can be drawn between NI Water’s treated water and IW’s compliance monitoring data. This is 
because, due to leaks in pipes and/or decomposition of certain chemicals, the concentrations 
of various parameters in the treated water may change as the water passes through the 
distribution network. 

 

2.1.1.1. Pesticides 

The DWD sets out specific limits for pesticides. The regulatory limit for individual pesticides in 
treated water intended for human consumption is 0.1 µg L-1 (except for aldrin, dieldrin, 
heptachlor and heptachlor epoxide for which the maximum concentration is 0.03 µg L-1) and 
the total concentration of pesticides must not exceed 0.5 µg L-1 (Council of the European 
Commission 1998). 

Between both WTW/WTPs in the Derg catchment, there are data covering 77 individual 
pesticides, one metabolite and the total concentration of all pesticides. Not all the pesticides 
have been tested for frequently at both WTW/WTPs, in all years or in both treated and raw water 
but testing has always been in compliance with regulatory requirements and the datasets still 
give a good idea of the pesticides that represent a problem within the Derg catchment. Over 
time, the usage of different pesticides has varied depending on changes in markets and 
regulatory controls, although there have been legacy issues for some substances (e.g. atrazine, 
heptachlor), meaning they were occasionally detected in the raw water some time after being 
removed from the shelves. Because of this, these pesticides are still monitored for and analysed. 
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Between 2002 and 2018 inclusive, NI Water tested raw and treated water at the Derg WTW for 
75 different pesticides and the total concentration of all pesticides, although not all pesticides 
were tested for in both raw and treated water. Of all the pesticides tested for, 30 were detected 
(i.e. were found in concentrations above the limit of detection) in either raw water, treated water 
or both (Table 2.1). Of all the pesticides tested for across the entire period, the only one which 
was found in concentrations that exceeded the drinking water limit of 0.1 µg L-1 was MCPA (Table 
2.1) and this was in both raw and treated water. Actions are being taken at the WTW to address 
this. 

In addition to NI Water testing, according to the Derg DWSP, NIEA monitoring in the Derg 
catchment has also detected the herbicides MCPA and mecoprop on a regular basis 
throughout the year, with other herbicides (glyphosate, diuron, 2,4-D and PAA (phenoxyacetic 
acid)) found in spot samples (NI Water 2018). In this dataset too, MCPA was the most consistently 
detected pesticide in the Derg catchment and was often detected above the drinking water 
threshold of 0.1 µg L-1 in the raw water. 

The IW data for pesticide testing at Lough Mourne WTP covers the period 2008 to 2018 inclusive 
and includes 32 pesticides, one pesticide metabolite and the total concentration of all 
pesticides (see Table 2.1 for pesticide names). However, the individual pesticides and the 
metabolite have only been tested for since 2016, with only the total concentration of all 
pesticides combined tested before and all tests were carried out on treated water (for 
compliance monitoring) only. None of the pesticides tested for were detected or found in 
concentrations that exceeded the drinking water limit of 0.1 µg L-1. Concentration of total 
pesticides was usually above the limit of detection but was never above 0.5 µg L-1; in fact, the 
highest total pesticide concentration recorded was 0.01 µg L-1. 

MCPA is the common name for the herbicide 2-methyl-4-chlorophenoxyacetic acid, which is 
used to selectively kill broadleaf weeds amongst crops and in grassland (Mackay et al. 2006). 
In Ireland, MCPA is primarily used to reduce soft rush (Juncus effusus), compact rush (J. 
conglomeratus) and hard rush (J. inflexus) cover in areas of rough grazing and pasture (Moran 
2015). For this, MCPA is preferred over other herbicides as it does not kill grass, whilst other 
herbicides like glyphosate do. In 2017, MCPA was the most used pesticide on grassland and 
fodder crops in Northern Ireland by weight and the third most used by area sprayed, with 
fluroxypyr and triclopyr being the first and second most sprayed (Lavery et al. 2018). The most 
recent pesticide usage data for Ireland show that, in 2013, MCPA was the most frequently used 
pesticide on grassland and fodder crops by both spray area and weight (DAFM 2013). MCPA is 
also contained in a number of products sold for amateur (domestic) use. In particular, MCPA is 
present in many lawn weed killer products. For further details on MCPA, see the Glossary in 
Appendix A. 

The NI Water data confirm that high concentrations of MCPA are often observed in raw water 
at the Derg WTW, with the highest measured concentration being 4.2 µg L-1 at the River Derg 
intake (Figure 2.1). MCPA has been monitored at the WTW outlet (treated water) since at least 
2004 and exceedances of the drinking water limit for pesticides have occurred since June 2007 
in the treated water (Figure 2.1). Although MCPA concentrations in raw water (from the inlet) 
were not recorded by NI Water until 2009, the substantially lower peak concentrations in the 
treated water compared to the raw water (Figure 2.1; Table 2.2) demonstrate that the treatment 
process removes the majority of MCPA in the water but there are still occasions when 
exceedances occur in the treated water (Table 2.2). Whilst it appears that there has been an 
increase in MCPA concentrations over 0.1 µg L-1 in both the raw and final water in recent (i.e. 
2013 onwards) years.
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Table 2.1 The pesticides tested for at the Derg WTW and Lough Mourne WTP (T), whether they were 
detected (D; i.e. found in concentrations above the limit of detection) and whether they exceeded the 
drinking water limit of 0.1 µg L-1 (E). Pesticide data for Derg WTW span the years 2002 to 2018 (inclusive), 
while testing at Lough Mourne WTP was between 2008 and 2018 (inclusive). Not all the pesticides were 
tested for frequently at both WTWs/WTPs, in all years or in both treated and raw water. All pesticides were 
tested for in treated water only unless otherwise indicated. 

Pesticide Tested for at Derg WTW Tested for at Lough Mourne 
WTP

2,3,6-TBA T

2,4-D T D (raw and treated) T

2,4-DB T (raw and treated) T

2,6-dichlorobenzamide 
(metabolite of 
dichlobenil)

T

Aldrin T

Alpha-cypermethrin T

Asulam T D (raw and treated)

Atrazine T D T

Azinphos methyl T

Bentazone T D (raw and treated) T

Bromoxynil T D (raw and treated)

Carbendazim T D

Chlorfenvinphos T T

Chlormequat T D

Chlorothalonil T

Chlorotoluron T T

Chlorpropham T T

Chlorpyrifos T

Clopyralid T D (raw and treated) T

Cypermethrin T D T

Diazinon T D T

Dicamba T D T

Dichlobenil T T

Dichlorprop T D (raw and treated) T

Dichlorvos T

Dieldrin T T
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Diflufenican T T

Diquat T

Diuron T D T

Endosulphan (total) T

Endosulphan-a T

Endosulphan-b T

Endrin T

Epoxiconazole T T

Fenitrothion T

Fenpropidin T D

Fenpropimorph T D

Fluroxypyr T D T

Flutriafol T

Gamma-HCH (lindane) T

Glyphosate T D T

Heptachlor T D

Heptachlor epoxide T

Hexachlorobenzene T

Isoproturon T T

Linuron T T

Malathion T

MCPA T D E (raw and treated) T

MCPB T (raw and treated)

Mecoprop T D (raw and treated) T

Mecoprop-P T

Metalaxyl T

Metaldehyde T (raw only) T

Metamitron T

Metazachlor T T

Metoxuron T

Pesticide Tested for at Derg WTW Tested for at Lough Mourne 
WTP



Derg Catchment Characterisation Report

29

  

WTP
Tested for at Lough Mourne Tested for at Derg WTWPesticide

T DT D)latot(sedciitsepllA

TnilaruflirT

Teated)T D (raw and trrypoclirT

TenyrtubrTe

TenezacneT

TelozancoubeT

TT DenizmaSi

T DelozancooihtorP

Teated)T (raw and tredmiazyporP

TelozancoiporP

T DsohmpateporP

TopazinePr

TrolchaporP

TnyrytmeorP r

T DTD-D’pp

TbrcamiiriP

TmarocliP

T DPhorate

TT DlonehporolchatneP

TT DnilahtmeidneP

TParathion

T DTD-D’po

TMetribuzin

    



Derg Catchment Characterisation Report

30

Figure 2.1, this may merely be an artefact of more frequent sampling. However, MCPA is clearly a problem in the Derg 
catchment, given the Regulation 31 (4) (b) Notice issued for the Derg WTW and the intermittent treated water 
exceedances.

Table 2.2 The number of samples in which MCPA was found at or above the DWS (0.1 µg L-1) and the 
maximum concentrations of MCPA measured by NI Water in the raw (Inlet) and treated (Outlet) water at 
the Derg WTW between 2014 and 2018. 
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2.1.1.2. Colour 

Colour is an important parameter for water companies to measure, because coloured water 
can be aesthetically unappealing to consumers as well as indicating the presence of high 
concentrations of organic compounds. If the concentration of these compounds is too high 
when disinfectants are added to the water, this increases the amounts of disinfection by-
products produced, particularly trihalomethanes (THMs) (WHO 2005). Additionally, if there is 
variation in colour over short time periods, the risk of creating disinfection by-products increases 
as disinfectant dosages need constant amendment. Whilst there is no specific legal limit for the 
colour of treated water, the Drinking Water Directive (98/83/EC) states that the colour of the 
water should be “acceptable to consumers [with] no abnormal change” (Council of the 
European Commission 1998). Colour is quantified by NI Water as the equivalent concentration 
of platinum cobalt solution and expressed in mg L-1 Pt/Co. IW quantifies colour in Hazen, which 
is synonymous with mg L-1 Pt/Co. Hazen is used for all colour values given below. For further details 
on colour quantification and definition, see the Glossary in Appendix A. 

At the Derg WTW, colour is monitored at the treated water outlet and at the Derg River intake. 
The final water alarm at the Derg WTW is set to trigger at 10 Hazen. Colour concentrations at 
the WTW outlet are generally below 10 Hazen, although values up to 28.3 Hazen have been 
recorded in treated water (Figure 2.2a). However, the highest values in the outlet are not directly 
correlated to the highest inlet values and the most recent value in the works outlet above 10 
Hazen was recorded in 2006 (Figure 2.2a), indicating that the current treatment process is 
effective at removing colour. 

In the Lough Mourne WTP compliance monitoring data, colour concentrations are generally 
lower than 10 Hazen, although values up to 19.7 Hazen have been recorded (Figure 2.3). 
However, of the 16 occasions when the treated water colour was higher than 10 Hazen, the 
most recent was recorded in 2014 and 13 occurred in 2008 or 2009 (Figure 2.3), indicating that 
the treatment processes are effective for colour reduction. 

Colour in the raw water from the Derg WTW inlet is usually below 300 Hazen, with only three 
occurrences above this across the whole dataset (Figure 2.2a). In June 2004, a value of 1223 
Hazen was recorded, followed a week later by a concentration of 378.2 Hazen. Additionally, a 
concentration of 776 Hazen was recorded in the River Derg in December 2017. As the WTW inlet 
alarm is set to go off at concentrations above 490 Hazen, it has only triggered twice over the 
past 17 years, suggesting that very high colour is not a major problem for the Derg WTW.  

However, the colour concentrations in the raw water at the Derg WTW follow a strong seasonal 
pattern, with the highest concentrations usually in late summer and early autumn and the lowest 
concentrations in late winter and spring (Figure 2.2a and b). This is because heavy rainfall events 
after drier periods tend to cause more soil erosion and runoff from land, which add colour to 
the water. This is particularly prevalent in the uplands where peaty soils tend to dominate, such 
as in the Derg catchment, because microbes tend to be more active in breaking down the 
soil’s organic components under warmer and drier conditions (Scott et al. 1998), which are then 
flushed out during heavy rain. Colour concentrations in the raw water in peaty catchments such 
as the Derg can also be unpredictable (Figure 2.2b) due to changing weather conditions or 
when forestry activities occur (Grieve and Marsden 2001) and this makes drinking water 
treatment challenging. More predictable colour concentrations in raw water are easier to 
attenuate and therefore catchment management practices – which help to remove peaks and 
provide a more consistent raw water colour – are attractive to water companies. 
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There is a slight upward trend across the years for colour concentrations in the Derg WTW raw 
water (Figure 2.2a), which coincides with the increases that have been noted for colour 
concentrations across UK water bodies over recent decades (Worrall et al. 2003). Colour is largely 
caused by humic substances in dissolved organic carbon (DOC), which is itself a large 
component of the total organic carbon (TOC) in water. The increase in colour concentrations 
across UK water bodies is due to the upward trend in DOC across the whole northern 
hemisphere, which is caused by the reduction in sulphur deposition from acid rain (Monteith et 
al. 2007): this means that colour may have a greater impact on WTWs/WTPs in future years. This 
is particularly important if the quantities of disinfectants added remain the same or increase 
because it is mainly the coloured components of DOC that react with the chlorine used in the 
treatment process and this could cause the amount of disinfection by-products, such as THMs, 
to increase (Singer 1999, Worrall and Burt 2009).  
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Figure 2.2a Colour concentrations measured by NI Water at the Derg WTW between 2002 and 2018. Colour 
concentrations in the treated water in the Derg WTW Outlet are shown as orange triangles and concentrations 
from the River Derg Raw Water Inlet are blue circles. The dashed black line represents the colour level at which the 
Derg WTW inlet alarm will trigger. The solid black line represents the colour level at which the Derg WTW final water 
alarm will trigger. Note that colour concentrations are displayed on a logarithmic scale.
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Figure 2.2b Colour concentrations measured by NI Water at the Derg WTW between October 2013 and  
October 2018 to show the variation in colour in the raw water more clearly.

Figure 2.3 Colour concentrations measured by IW at the Lough Mourne WTP between 2008 and 2018. Colour 
concentrations were measured in treated water from the Lough Mourne WTP for compliance monitoring (i.e. at 
consumers’ taps) and are shown as orange triangles.



The highest TOC concentration in the treated water was 11.2 mg L-1, although concentrations 
were usually below 5 mg L-1, whilst the majority of TOC concentrations in raw water were above 
5 mg L-1 (Figure 2.4). The highest concentration in the River Derg intake was 47 mg L-1 (Figure 2.4). 
A comparison between colour and TOC was conducted using only days on which both 
parameters were measured, which removed all three very high colour values but not the highest 
TOC concentrations. There was a positive correlation between colour and TOC in the water at 
the Derg WTW (Figure 2.4). The relationship between colour and TOC was very strong in water 
from the raw water inlet; the R2 value was 0.75. However, the relationship between the two 
parameters was very weak in the outlet water (R2 = 0.07). The high correlation between colour 
and TOC in the raw water suggests the TOC contained a high proportion of coloured 
compounds, creating the potential of THM formation, although there have only been three THM 
exceedance at Derg WTW since 2002 (see Section 2.1.1.5 for further details). 

The colour of the raw water at the Lough Mourne WTP is not available. However, as the upper 
areas of the Derg catchment are largely peat-covered, it is likely that raw water concentrations 
for colour at Lough Mourne WTP are likely to be of a similar magnitude and follow a similar 
pattern to that at the Derg WTW. TOC was measured periodically in the Lough Mourne WTP 
outlet water and, as with the Derg WTW outlet water, was only weakly correlated with the colour 
concentrations (R2 = 0.09), presumably due to aspects of the treatment process. The highest 
TOC concentration in the treated water was 7.3 mg L-1, although concentrations were usually 
below 3 mg L-1. 

 

2.1.1.3. Turbidity 

Turbidity is caused by very fine insoluble materials that may be present in water. Levels are closely 
monitored during the treatment processes. Turbidity is related to both colour and TOC 
concentration in that it is the cloudiness or haziness of water caused by particles suspended 
within the water column. However, the difference is that the particles that cause turbidity and 
reduce the clarity of the water are often individually invisible to the naked eye and can be 
particles of any substance (i.e. they are not specifically compounds with an organic carbon 
component). For further details on turbidity, see the Glossary in Appendix A. 

Whilst there is no specific EU legal limit for the turbidity of drinking water, the DWD states that 
water turbidity should be “acceptable to consumers [with] no abnormal change” (Council of 
the European Commission 1998). However, it is recommended that all EU Member States should 
aim to keep the turbidity of treated water below 1 nephelometric turbidity unit (NTU) (Council 
of the European Commission 1998) to ensure treatment is effective and NI Water still follow the 
standards set in the original DWD of 1980 in which turbidity should be less than 1 NTU leaving the 
WTW (DAERA 2016).
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Turbidity is monitored by NI Water at the treated water outlet and at the Derg River intake, is 
quantified by electronic turbidity meters and expressed in NTU. The concentrations in the treated 
water at the Derg WTW are generally below 1 NTU, although values up to 3.82 NTU have been 
recorded at the WTW outlet (Figure 2.5). However, there have only been 15 occurrences 
between 2002 and 2018 of treated water exceeding 1 NTU, with the majority of these in 2002 
and the most recent in 2016. Turbidity of the raw water from the inlet is often below 10 NTU, 
although there are numerous occasions on which it is higher (Figure 2.5). The highest 
concentration in the River Derg intake water was 96.4 NTU in January 2010. Whilst the current 
treatment process is clearly effective in removing sufficient particles to reduce the turbidity 
below the recommended threshold, there is an upward trend in turbidity in the raw water (Figure 
2.5). Although there is no seasonal pattern, meaning that turbidity is not entirely caused by 
coloured particles, as the increase in turbidity is possibly linked to the increase in TOC, this could 
have implications for THM creation as well as making the disinfection process less efficient. 

IW monitors turbidity at Lough Mourne WTP in the raw water intake, the treated water outlet and 
at consumers’ taps and quantifies turbidity in NTUs. Turbidity in the outlet water is usually below 
the EU recommended limit of 1 NTU, although values up to 1.47 NTU have been recorded (Figure 
2.6). However, there were only 2 occurrences when the treated water was above 1 NTU, one in 
2008 and the other in2009 (Figure 2.6). IW also have a parametric failure logged for high turbidity 
at a consumer’s tap in March 2017, with a value of 4.5 NTU recorded. Raw water from Lough 
Mourne is usually below 10 NTU and was only higher on three occasions (Figure 2.6). The highest 
concentration in the raw water was 44.2 NTU in January 2008. Whilst the most recent value above 
10 NTU was in 2015, IW have recorded compliance issues and parametric failures for turbidity in 
treated water from Lough Mourne WTP since then.
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Figure 2.4 Relationship between colour and total organic carbon (TOC) concentrations measured by NI Water at the 
Derg WTW between 2002 and 2018. Concentrations in the treated water in the Derg WTW Outlet are shown as orange 
triangles and concentrations from the River Derg Raw Water Inlet are blue circles.
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Figure 2.5 Turbidity levels measured by NI Water at the Derg WTW between 2002 and 2018. Turbidity in the treated water 
in the Derg WTW Outlet is shown as orange triangles and turbidity levels from the River Derg Raw Water Inlet are blue 
circles. The dotted black line represents the DWD recommended level for turbidity in drinking water. Note that turbidity 
is displayed on a logarithmic scale.

Figure 2.6 Turbidity levels measured by IW at the Lough Mourne WTP between 2008 and 2018. Turbidity in the treated 
water in the Lough Mourne WTP Outlet is shown as orange triangles and turbidity levels in the Lough Mourne WTP Raw 
Water Inlet are blue circles. The dotted black line represents the DWD recommended level for turbidity in drinking 
water. Note that turbidity is displayed on a logarithmic scale.



Given that the turbidity of the raw water at Lough Mourne WTP does not follow an upward trend 
like the Derg WTW’s does (cf. Figure 2.5 and Figure 2.6), it is likely that NI Water and IW have 
different filtering processes for the raw water before it is tested. There are also different land uses 
in the surrounding area to the intakes; good grazing pastures around the Derg WTW and 
unmanaged peatlands with small areas of poor pasture around the Lough Mourne WTP. As with 
colour, the variability in turbidity of the raw water at both the Derg WTW and Lough Mourne WTP 
makes water treatment more challenging due to constant adjustments in disinfectant dosing 
being needed. 

 

2.1.1.4. Ammonia 

High ammonia concentrations can be caused by pollution incidents from WWTWs, septic tanks 
and slurry or other fertilisers applied to fields near watercourses. It is important to keep the levels 
of ammonia in the water entering the WTW/WTP inlet to a low level as high concentrations can 
cause problems in both the taste and odour of the water, as well as decreasing the efficiency 
of the disinfection procedure (WHO 2003). The WHO (2003) estimate that water containing more 
than 0.2 mg L-1 of ammonia may react with and disable 68% of the chlorine added for 
disinfection. 

Ammonia concentrations are measured by NI Water at the Derg WTW in the raw water intake 
only and quantified in mg L-1. Whilst there is no specific legal limit for the ammonia concentration 
of treated water, NI Water have set a threshold value of 0.3 mg L-1 for the raw water. The 
ammonia concentrations in the raw water at the Derg WTW are often above 0.3 mg L-1, with 
values up to 4.35 mg L-1 recorded at the intake (Figure 2.7; Table 2.3). When ammonia 
concentrations over 0.3 mg L-1 are detected at the Derg WTW inlet, the WTW shuts off the intake 
to prevent difficulties with the disinfection process (NI Water 2018). The intake remains shut off 
until ammonia concentrations have reduced below 0.3 mg L-1, which can take up to 12 hours 
on occasion. Although the system has capacity for 12-14 hours with the WTW out of operation, 
ammonia is becoming an increasing issue for operational staff and there is a growing risk that 
there will be insufficient treated water available for public supply. There is a seasonal pattern in 
ammonia exceedances, with the highest concentrations usually in winter (Figure 2.7b) which 
roughly coincides with periods in which slurry is not permitted to be spread on fields, meaning 
slurry runoff from fields may not be the (only) source of high ammonia concentrations. This means 
ammonia represents a significant problem for the Derg WTW and the concentrations at the plant 
may be indicative of problems elsewhere in the catchment. 
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Figure 2.7a Ammonia concentrations measured by NI Water at the Derg WTW between 2009 and 2018. Ammonia in 
the Derg WTW Raw Water Inlet are blue circles. The dotted black line represents the ammonia concentration at which 
the Derg WTW alarm will trigger. Note that ammonia is displayed on a logarithmic scale.

Figure 2.7b Ammonia concentrations measured by NI Water at the Derg WTW in 2018 only to more clearly show the 
occurrence of high ammonia concentrations through the winter months. Ammonia in the Derg WTW Raw Water Inlet 
are blue circles. The dotted black line represents the ammonia concentration at which the Derg WTW alarm will 
trigger. Note that ammonia is displayed on a logarithmic scale.

                   

                   



Table 2.3 The number of samples with ammonia concentrations at or greater than 0.2 mg L-1 (the limit recommended 
by the WHO (2003a)) and 0.3 mg L-1 (NI Water’s shut-down value) and the maximum ammonia concentrations 
measured by NI Water in the raw water inlet at the Derg WTW between 2009 and 2018.
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Conversely, the NIEA WFD monitoring programme for surface waters has demonstrated 
consistently low levels of ammonia in the Derg catchment, with 90% of values less than 0.2 mg 
L-1 and all river water bodies achieving High status with respect to this parameter. Whilst the NI 
Water data agree with this assessment in recent years (since 2012) and there has been a 
downward trend in the percentage of values over 0.2 mg L-1 (Table 2.3), the percentage of 
ammonia measurements over 0.3 mg L-1 and the maximum annual concentrations do not agree 
between the datasets. This is probably due to the NIEA WFD monitoring occurring much less 
frequently than the NI Water measurements, thus missing many of the higher concentrations, 
which suggests that ammonia incidents in the catchment occur as point source events. 

The ammonia monitoring carried out by IW includes both ammonia and ammonium: this is total 
ammonia. IW monitor total ammonia for compliance purposes only at Lough Mourne WTP and 
quantify total ammonia in mg L-1. Whilst there is no specific legal limit for ammonia in treated 
water, the DWD limit for ammonium in drinking water is 0.5 mg L-1 (Council of the European 
Commission 1998) and so if total ammonia exceeds this value, it can be indicative of a potential 
exceedance of the DWD ammonium limit. Total ammonia concentrations in compliance 
monitoring at Lough Mourne WTP did not exceed 0.5 mg L-1 between 2008 and 2018 and there 
were only three occasions when total ammonia concentrations were above the WHO 
recommended value for ammonia of 0.2 mg L-1 (Figure 2.8). This suggests that the middle or 
lower areas of the catchment are more likely to be sources of the elevated ammonia 
concentrations in the raw water at the Derg WTW.
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2.1.1.5. Other substances 

Whilst it is mainly pesticides, colour, turbidity and ammonia that cause challenges for the water 
treatment process in the Derg catchment, there are occasionally other substances which pose 
a threat to the integrity of the supply. Between 2002 and 2018, in addition to pesticides, colour, 
TOC, turbidity and ammonia, NI Water have tested raw and treated water at the Derg WTW for 
87 different substances or chemicals, including biological parameters. Between 2008 and 2018, 
in addition to pesticides, colour, TOC, turbidity and ammonia, IW have tested treated water at 
the Lough Mourne WTP for 53 different substances or chemicals, including biological parameters. 
The frequency of sampling varies, but the datasets still give a good idea of which substances 
could pose a risk for drinking water in the Derg catchment. Not all the chemicals or biological 
parameters tested have specific limits in treated or raw water. However, for those that do have 
limits in treated water, if the raw water concentration is outside of the specific threshold, 
treatment is necessary in order to meet the DWS. 

The drinking water limit for aluminium is 200 µg L-1 (Council of the European Commission 1998). 
Aluminium in treated water is likely to come from the treatment processes itself, as aluminium 
sulphate can be used as a coagulant (see Section 1.4). However, tree felling from forestry can 
increase the availability of aluminium in soil and water (Ormerod et al. 1991) due to the increase 
in acidity (Johnson et al. 2008, Likens et al. 1970), which also increases the risk of toxicity to 
aquatic ecology. 

Additionally, the Derg DWSP identifies aluminium at the catchment level as a risk to the Derg 
WTW water supply (NI Water 2018). There were numerous occasions between 2006 and 2018 
when aluminium concentrations were above 200 µg L-1 in raw water at the Derg WTW. However, 
there were only four occasions when aluminium concentrations in the treated water from the 
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Figure 2.8 Total ammonia (includes both ammonia and ammonium) concentrations measured by IW at the Lough 
Mourne WTP between 2008 and 2018. Ammonia in the Lough Mourne treated water outlet are represented by orange 
triangles. The dotted black line represents the DWD limit for ammonium in drinking water (see text for details). Note 
that total ammonia is displayed on a logarithmic scale.



Derg WTW exceeded the drinking water limit, which were all in 2002 (Table 2.4). At the Lough 
Mourne WTP, there have been 11 occasions since 2008 when the water has breached the 
drinking water limit for aluminium. Although the highest aluminium concentration in the treated 
water from Lough Mourne WTP was more than three times the DWD limit, this occurred in 2010, 
and the most recent recorded occurrence was in 2015 (Table 2.5). The small number of 
exceedances at both the Derg WTW and Lough Mourne WTP suggest that environmentally-
derived aluminium does not pose a major risk to the drinking water from the catchment. 

Iron has a DWD limit of 200 µg L-1 in water designated for human consumption (Council of the 
European Commission 1998). Whilst the raw water at the Derg WTW regularly contains much 
more iron than this, up to 140 times this concentration (Table 2.4), no exceedances have been 
recorded in the treated water. There have been numerous occasions when treated water from 
the Lough Mourne WTP has exceeded the drinking water limit, with concentrations up to 90 times 
the DWD limit (Table 2.5). However, as iron can enter the drinking water distribution network post 
treatment, these exceedances may be unrelated to environmental concentrations in the raw 
water or the treatment process. 

The DWD limit for manganese is 50 µg L-1 (Council of the European Commission 1998). Whilst there 
have been numerous occasions at the Derg WTW where manganese concentrations were 
above this value in the raw water, with concentrations up to 50 times this, the only exceedance 
in the treated water occurred in 2002 and only exceeded the limit by 8 µg L-1 (Table 2.4). There 
have been seven exceedances of the manganese limit in the treated water from the Lough 
Mourne WTP since 2008, with the highest being 10 times the limit (Table 2.5). However, there has 
been none since 2015 and, as with aluminium, manganese in the raw water may occasionally 
remain if there are difficulties during the treatment process itself or, as with iron, may enter the 
distribution supply network post treatment. 

The DWD limit for nitrite concentrations in drinking water is 0.5 mg L-1 (Council of the European 
Commission 1998). Both the inlet and outlet water at the Derg WTW have been tested for nitrite 
since at least 2002, although there was a break in testing the inlet water between the end of 
2004 and the start of 2018, with the exception of a short period of testing in summer 2014. Nitrite 
concentrations were never recorded over 0.5 mg L-1 in the raw water. Although the nitrite 
concentration exceeded the DWD limit in the treated water once during 2005 (Table 2.4), nitrite 
appears not to be a problem in the Derg catchment. 

The pH (hydrogen ion concentration) range laid out in the DWD is 6.5 to 9.5 pH units (Council of 
the European Commission 1998). The pH is regularly tested for compliance monitoring purposes 
at the Lough Mourne WTP. There have only been two values recorded in treated water which 
were outside of the range, with the lowest being 6.2 units (Table 2.5). However, the most recent 
value beyond the range was recorded in 2009.  

Trihalomethanes (THMs) are disinfection by-products, formed during the water treatment 
process, and have a combined DWD limit of 100 µg L-1 (Council of the European Commission 
1998). Raw water was tested for THMs at the Derg WTW in 2008 only but THMs have been tested 
for in all years since 2002 in the outlet water. Three exceedances of the DWD limit have been 
recorded at the Derg WTW and on all occasions, chloroform exceeded 100 µg L-1. However, the 
highest THM concentration was 125.1 µg L-1 and the most recent was in 2016. The treated water 
at consumers’ taps from Lough Mourne WTP is regularly tested for THMs and has been tested for 
individual THMs from 2016. The only recorded breach of the THM drinking water limit occurred in 
2009 (Table 2.5). The formation of high THM concentrations may be as a result of high turbidity 
or colour in the raw water.
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Table 2.4 The number of samples in which substances were found to be at levels at or greater than the relevant 
DWS for that substance and the maximum concentrations measured by NI Water of various substances in the 
raw (Inlet) and treated (Outlet) water at the Derg WTW between 2002 and 2018.

Substance Year Sample 
point

Number of 
samples outside 
DWS

Maximum 
concentration

Aluminium 2002 Outlet 4 244 �g L-1

Aluminium 2006 Inlet 2 213 �g L-1

Aluminium 2007 Inlet 7 441 �g L-1

Aluminium 2008 Inlet 13 2055 �g L-1

Aluminium 2009 Inlet 14 1206 �g L-1

Aluminium 2010 Inlet 11 1357 �g L-1

Aluminium 2011 Inlet 22 5238 �g L-1

Aluminium 2012 Inlet 14 1586 �g L-1

Aluminium 2013 Inlet 11 1857 �g L-1 

Aluminium 2014 Inlet 11 1777 �g L-1

Aluminium 2015 Inlet 7 459 �g L-1

Aluminium 2016 Inlet 15 615 �g L-1

Aluminium 2017 Inlet 7 756 �g L-1

Aluminium 2018 Inlet 4 310 �g L-1

Iron 2002 Inlet 41 1068 �g L-1

Iron 2003 Inlet 50 1750 �g L-1

Iron 2004 Inlet 52 1730 �g L-1

Iron 2005 Inlet 46 2142 �g L-1

Iron 2006 Inlet 52 1483 �g L-1

Iron 2007 Inlet 56 3393 �g L-1

Iron 2008 Inlet 59 6436 �g L-1

Iron 2009 Inlet 55 6407 �g L-1

Iron 2010 Inlet 53 6039 �g L-1

Iron 2011 Inlet 52 5769 �g L-1

Iron 2012 Inlet 54 6790 �g L-1

Iron 2013 Inlet 52 12540 �g L-1

Iron 2014 Inlet 49 12390 �g L-1
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Iron 2015 Inlet 27 28010 �g L-1

Iron 2016 Inlet 52 5465 �g L-1

Iron 2017 Inlet 58 8643 �g L-1

Iron 2018 Inlet 41 2400 �g L-1

Manganese 2002 Outlet 1 58 �g L-1

Manganese 2002 Inlet 15 510 �g L-1

Manganese 2003 Inlet 13 460 �g L-1

Manganese 2004 Inlet 14 180 �g L-1

Manganese 2005 Inlet 5 329 �g L-1

Manganese 2006 Inlet 15 122 �g L-1

Manganese 2007 Inlet 50 456 �g L-1

Manganese 2008 Inlet 42 1828 �g L-1

Manganese 2009 Inlet 35 1186 �g L-1

Manganese 2010 Inlet 42 1587 �g L-1

Manganese 2011 Inlet 42 929 �g L-1

Manganese 2012 Inlet 43 1071 �g L-1

Manganese 2013 Inlet 37 2478 �g L-1

Manganese 2014 Inlet 39 1969 �g L-1

Manganese 2015 Inlet 19 406 �g L-1

Manganese 2016 Inlet 44 607 �g L-1

Manganese 2017 Inlet 47 1100 �g L-1

Manganese 2018 Inlet 31 260 �g L-1

Nitrite 2005 Outlet 1 1.09 mg L-1

Trihalomethanes 2010 Outlet 2 125.1 �g L-1

Trihalomethanes 2016 Outlet 1 105.8 �g L-1

Substance Year Sample 
point

Number of 
samples outside 
DWS

Maximum 
concentration
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Table 2.5 The number of samples in which substances were found to be at levels at or greater than the 
relevant DWS for that substance and the maximum concentrations measured by IW of various substances 
in treated water from the Lough Mourne WTP (for compliance monitoring) between 2008 and 2018.

Substance Year Number of 
samples outside 
DWS

Maximum concentration 

Aluminium 2008 2 395 �g L-1

Aluminium 2009 3 237 �g L-1

Aluminium 2010 3 642 �g L-1

Aluminium 2011 1 396 �g L-1

Aluminium 2013 1 232 �g L-1

Aluminium 2015 1 281 �g L-1

Iron 2008 11 5560 �g L-1

Iron 2009 12 578 �g L-1

Iron 2010 5 588 �g L-1

Iron 2011 14 1990 �g L-1

Iron 2012 2 358 �g L-1

Iron 2013 10 704 �g L-1

Iron 2014 5 761 �g L-1

Iron 2015 6 18000 �g L-1

Iron 2016 2 410 �g L-1

Iron 2017 6 1090 �g L-1

Iron 2018 2 970 �g L-1

Manganese 2008 2 214 �g L-1

Manganese 2010 2 115 �g L-1

Manganese 2011 1 70 �g L-1

Manganese 2012 1 69 �g L-1

Manganese 2015 1 500 �g L-1

pH 2008 1 6.2 pH units

pH 2009 1 6.4 pH units

Trihalomethanes 2009 1 110 �g L-1



2.1.2. Water Availability 

Water available for abstraction is closely linked to the river flow rates as abstraction licences are 
granted based on the volume of water available. However, as abstractions for purposes other 
than drinking water may occur periodically within the catchment by parties other than NI Water 
or IW, assessing whether trends in rainfall track river flows can be used to indicate the water 
available. 

The only long-term flow gauging station within the Derg catchment is at Castlederg, upstream 
of the Derg WTW intake but well downstream of the Lough Mourne WTP intake. This gauging 
station has been in operation since 1975, with an adjacent rain gauge operational since 1961, 
and the data are made available by the UK National River Flow Archive (NRFA), which is run by 
the Centre for Ecology and Hydrology (NRFA 2018). As the water quality data for the Derg WTW 
are only available from 2002 and those from Lough Mourne WTP from 2008, both the river flows 
and rainfall data are detailed here from 2002. The last measurement available to date for the 
River Derg flow dataset was taken on 30th September 2017 and the last for rainfall was on 31st 
December 2015. There is no level monitoring at Lough Mourne. 

The daily mean flow rates recorded on the River Derg at Castlederg range between 0.28 m3 s-1 
and 242.9 m3 s-1. The average daily mean flow rate between 2002 and 2017 was 15.05 m3 s-1, 
with the daily means averaged across each year ranging between 10.79 m3 s-1 and 19.46 m3 s-

1 (Figure 2.9). There was a seasonal flow pattern, with flows generally being lowest in summer 
and highest in winter (Figure 2.9), but appeared to be no obvious trend over the annual flow 
rates, although the data only span 15 years.
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Figure 2.9 Average daily flow rates on the River Derg at Castlederg between 2002 and 2017. Monthly averages are 
represented by blue circles and annual averages by orange triangles.

             



The total daily rainfall recorded at Castlederg ranged from 0 mm to 76.4 mm. The average daily 
total rainfall between 2002 and 2015 was 4.9 mm, with the daily totals averaged across each 
year ranging from 3.75 mm to 5.97 mm (Figure 2.10). There was a seasonal rainfall pattern, with 
rainfall generally being lowest in summer and highest in winter (Figure 2.10), but appeared to 
be no obvious trend over the annual rainfall, although the data only span 13 years.
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Figure 2.10 Average daily rainfall at Castlederg between 2002 and 2015. Monthly averages are represented by blue 
circles and annual averages by orange triangles.

There was also a clear relationship between the daily mean flow rates and the daily total rainfall 
averaged across months, producing an R2 value of 0.86 (Figure 2.11). The comparison between 
flow rates and rainfall was conducted using data from all the days on which both parameters 
were measured, effectively comparing all days between 2002 and 2015 inclusive. As there 
appear not be issues in water quantity associated with past abstraction, providing abstractions 
continue at current rates and rainfall does not decrease, the amount of water available for 
drinking in the Derg catchment is unlikely to change.
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Figure 2.11 Relationship between average daily flow rates and average daily rainfall at Castlederg between 2002 
and 2015. Monthly averages are shown as blue circles and annual averages are orange triangles.

2.1.3. Summary of water quality and availability in the Derg catchment 

The main concern for the WTW/WTPs, particularly the Derg WTW, within the Derg catchment is 
MCPA. The available data show that, not only are MCPA concentrations increasing in the raw 
water, exceedances of the DWD limit for MCPA in treated water at the Derg WTW are also 
becoming more frequent. Whilst a number of other pesticides are present in raw water within 
the Derg catchment, currently none of the concentrations are a cause for concern. However, 
the presence of these pesticides, combined with the increasing concentrations of MCPA, could 
potentially lead to exceedances of the limit for total pesticides in drinking water. The StT project 
should give consideration to establishing a high frequency (i.e. daily to sub-daily) monitoring 
program to ensure high concentrations of pesticides are being detected in order to fully 
characterise the problem, potentially including pesticides which may not currently be monitored 
at the Derg WTW and/or Lough Mourne WTP. Additionally, schemes that could reduce MCPA 
concentrations should be prioritised within the Derg catchment and the concentrations of other 
pesticides should continue to be monitored within the WTW/WTP. 

Whilst there are very few exceedances of colour, TOC or turbidity limits in the treated water at 
the Derg WTW or Lough Mourne WTP as these parameters are being reduced during the 
treatment process, the slight upward trend for turbidity and colour in raw water could cause 
additional costs to the water companies through additional chemical dosing and sludge 
production. Additionally, the variations in colour and turbidity cause issues relating to disinfectant 
dosing for WTW/WTP operations. Therefore, these parameters require careful monitoring and 
ways of reducing the variability of colour and turbidity should be investigated. The compliance 



issues and parametric failures for Lough Mourne WTP with regard to turbidity in outlet water 
suggest that there are problems in the upper reaches of the catchment, which may be related 
to peat cutting, forestry and agricultural activities. 

Ammonia represents a problem to the Derg WTW but not to the Lough Mourne WTP. There are 
frequent detections in the raw water of ammonia over the WHO recommended limit of 0.2 mg 
L-1 and over the NI Water limit of 0.3 mg L-1, resulting in Derg WTW intake shutdowns, the durations 
of which cause a risk to the supply. The percentage of ammonia measurements over 0.3 mg L-

1 and the maximum annual concentrations appear not to be reducing. The high ammonia 
concentrations at the Derg WTW but not at Lough Mourne WTP suggest the middle or lower 
areas of the catchment may be the source of elevated ammonia concentrations and the 
duration of events suggests these are specific point source incidents. 

Whilst there are other substances which exceeded DWD or recommended limits in treated water 
at both WTW/WTPs in the Derg catchment and high concentrations of some substances in raw 
water, most are only high periodically as they are usually adequately dealt with in the treatment 
process. Although there were only three occasions between both the Derg WTW and Lough 
Mourne WTP on which THM concentrations exceeded the DWD limit, the upward trends in colour 
and TOC could increase THM formation. Catchment interventions reducing ammonia, turbidity 
and colour may help to decrease THM formation. 

There is a good correlation between flow rates in the River Derg and rainfall in the Derg 
catchment. Providing there is no major decrease in rainfall, the amount of water available for 
drinking water abstraction in the Derg catchment is unlikely to decrease.  

 

2.2. Step A2 – Catchment characterisation 
 

The purpose of this step is to characterise the catchment by collating and reviewing information 
relating to the root cause of the problem and the broader context to which it relates (UKWIR 
2012). In this report, the information used in Step A2 largely takes the form of physical and 
hydrological features within the catchment, what activities they may influence and how these 
relate to the problems identified in Step A1. 
 
2.2.1. Catchment boundaries 

The catchment boundary for the study area under consideration was initially provided by NI 
Water based on a previous catchment characterisation exercise carried out by RPS Consulting 
Engineers (Edmunds et al. 2018). This catchment boundary was compared to the existing water 
body boundaries identified for the second cycle of the WFD reporting. 

For Source to Tap, this catchment boundary was updated following acquisition of a NextMap 
digital terrain model (DTM) for the area, which provides continuous cross-border coverage at 
<5 m resolution. The drainage lines for the river and stream network in the catchment, available 
from NIEA and EPA, were manually corrected and redefined in sections where resolution was 
poor. The drainage lines were then used to hydrologically correct the DTM and delineate the 
catchment using ArcHydro tools in ArcGIS. Based on this delineation, the total drinking water 
catchment area is 384 km2, with the boundary illustrated in Figure 2.12.
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Figure 2.12 Map of the Derg catchment showing the elevation across the catchment, with the two main loughs and the 
largest town, Castlederg, marked. 

2.2.2. Catchment geology and soil type 
 
The solid geology within the Derg catchment (Figure 2.13) is predominantly metamorphosed 
sandstone (psammite, quartzite and grit) rock with some limestone areas in the lower region of the 
catchment near to the Derg WTW. Sandstone and mudstone are generally indurated in the southern 
part of the catchment. The central area of the catchment is mainly near surface solid rock covered 
by shallow ranker and gley soils, whilst there is extensive post-glacial peat cover on higher ground 
and in the upstream region (Figure 2.14). In the downstream areas and in the valleys, diamict 
(unsorted glacial till) predominates, covered by brown earth and brown podzolic soils and smaller 
areas of sand, silt and alluvium along the river channels.



Figure 2.13 Map detailing the solid geology in the Derg catchment. 
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Figure 2.14 Map detailing the soil types in the Derg catchment.

2.2.3. Catchment land use 
 
The CoORdinate INformation on the Environment (CORINE) land cover data (as provided by 
the European Environment Agency) shows that the dominant land cover types in the upper 
reaches of the Derg catchment (i.e. the western half) are peat bogs and coniferous forest 
plantations with some areas of natural grassland and transitional woodland scrub (Figure 2.15). 
In the lower areas of the catchment, the land is predominantly used for more intensified 
agricultural purposes, with pastures and complex cultivation patterns dominating. 
High resolution aerial imagery, expert knowledge of and field visits to the catchment were used 
to verify the CORINE data. This highlights a number of issues that need to be taken into account 
when interpreting CORINE data. The resolution of CORINE is 1 km2 while average field sizes are 
approximately 1 hectare. The majority of the areas classed as complex cultivation patterns are 
used for grazing and are therefore often improved grasslands interspersed with occasional 
arable fields, usually surrounded by stone walls or hedgerows and drainage ditches. According 
to the Derg DWSP (NI Water 2018), 34% of the catchment is under pasture with a further 6% of 
the land used for other agricultural purposes, presumably mainly for arable. There are areas 
classed as peat bogs, which have historically been cutover and where peat cutting activities 



are still ongoing, which have little peat remaining and are no longer active bogs. Additionally, 
there are agricultural activities taking place throughout much of the catchment, including 
grazing on peat bogs, moorlands and natural grasslands (NI Water 2018) and fish farming within 
areas classed as coniferous forest. 

The catchment also includes towns, villages and remote rural dwellings (Figure 2.15). The largest 
town in the catchment area is Castlederg (population of 2,985 in 2011), with two smaller 
settlements of Killen and Killeter located in the mid catchment and Spamount located 
downstream of Castlederg. Based on electoral ward and settlement populations (Brinkhoff 
2017), the population in the catchment is estimated to be 9,500 with 7,200 in Northern Ireland 
and 2,300 in Ireland.
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Figure 2.15 Map showing the CORINE land cover classifications in the Derg catchment. Note: some areas marked as 
“unexploited bog” are actually being cut for peat.



2.2.4. Water, biodiversity and landscape designations 
 
Designations for protection under current EU legislation can be based on different features within 
an area including their sensitivity to pollution or their particular economic, social or environmental 
importance. In the Derg catchment, there are a number of areas protecting the water, 
biodiversity or landscape features within them. 
The WFD recognises five types of protected area that include water body protection: Special 
Areas of Conservation (SACs), Special Protection Areas (SPAs), Drinking Water Protected Areas 
(DWPAs), bathing waters and nutrient sensitive areas (EPA 2010b, NIEA 2015a). However, not all 
these exclusively designate water bodies; some SACs and SPAs fall under the Habitats Directive 
(92/43/EEC) and Birds Directive (2009/147/EC), meaning these protected areas cover biodiversity 
and landscape designations as well. Additionally, some waters are designated to protect 
economically significant species of fish and shellfish, which may fall within SAC, SPA or nutrient 
sensitive designations, or may be protected as separate areas (NIEA 2015a). 

 
2.2.4.1. Water protected areas 
 
The designations in the Derg catchment for protection of water include SACs, SPAs, DWPAs, 
nutrient sensitive areas and economically significant areas for fish (NIEA 2015a). There are no 
bathing waters or shellfish protected areas. Details of SAC and SPA designations are discussed 
in Section 2.2.4.2; the other designations are outlined here. 
 

2.2.4.1.1. Drinking water protected areas 

DWPAs (Northern Ireland) and Register of Protected Areas (RPAs) for Surface Water and 
Groundwater (Ireland) cover both groundwater and surface water sources and are designated 
according to their current abstraction for drinking water. Article 7 of the WFD requires the 
identification of all bodies of water used for the abstraction of water for human consumption 
currently providing either more than 10 m3 per day on average or serving more than 50 persons. 

DWPAs boundaries are based on the water body areas used for WFD classification, which 
include both the abstraction points and their associated catchments (EA 2019a). RPAs for 
Surface Water are represented by the entire water body from which the water is abstracted 
and the associated drinking water abstraction point (EPA 2015). Drinking Water Safeguard Zones 
(DWSGZs) are only applicable in Northern Ireland and are designated areas in which the use of 
certain substances (e.g. pesticides) must be carefully managed to prevent the pollution of raw 
water sources that are used to provide drinking water but are not necessarily abstracted from 
(EA 2019b). DWSGZs are identified for any raw water sources for which the risk of deterioration is 
considered high enough that it would result in the need for additional treatment. 

Within the Derg catchment, two water bodies have been identified by NIEA under Article 7 as 
DWPAs (Figure 2.16): the River Derg (Millbrook), which covers the section of the River Derg 
downstream of its confluence with the Mourne Beg River, and Killen Burn, which includes all 
tributaries of Killen Burn (NI Water 2018, NIEA 2015a). Two further water bodies have been 
identified as RPAs for Surface Water by EPA (Figure 2.16): Lough Mourne and Lough Derg. 
Additionally, the River Derg between the confluence with the Glendergan River and the Mourne 
Beg River but excluding Tievemore Burn, and the Mourne Beg River between its confluence with 
Garvagh Burn and its confluence with the River Derg, have been designated as DWSGZs by 
NIEA (Figure 2.16).
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2.2.4.1.2. Nutrient sensitive waters 

A total territory approach has been adopted in both Ireland and Northern Ireland for nutrient 
sensitive areas under the Nitrates Directive (91/676/EEC) and, as such, all farms in the Derg 
catchment are subject to the requirements of the Nitrates Action Programme 2015-18 
(Government of Ireland 2017, NIEA 2015a). However, there are no areas in the Derg catchment 
classed as nutrient sensitive under the Urban Waste Water Treatment Directive (91/271/EEC) 
(NIEA 2015a). 

2.2.4.1.3. Economically significant waters 

The Freshwater Fish Directive (78/659/EEC) was repealed on 22nd December 2013 and 
subsumed under the WFD. Areas designated under this Directive have become areas 
designated for the protection of economically significant aquatic species under the WFD and 
been placed on the Protected Areas register. Salmonid waters were designated under the 
Freshwater Fish Directive to protect those fresh water bodies identified by Member States as 
economically significant waters suitable for sustaining fish populations and the regulations set 
out physical and chemical water quality objectives for these waters. 
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Figure 2.16 Map of the designated water protected areas (DWPAs and DWSGZs) and Register of Protected Areas 
(RPAs) for Surface Water within the Derg catchment.



In the Derg catchment, the majority of the river network in Northern Ireland is protected as 
Economically Significant Waters (Salmonid rivers) under Article 6, Annex IV of the WFD (NIEA 
2015a). This includes the whole of the River Derg and the majority of its tributaries: Glendergan 
River, Killen Burn, Mourne Beg River, Shanaghy Burn, Croagh Burn and Leaghany River are all 
designated. 

2.2.4.2. Biodiversity and landscape protected areas 

The designations in the Derg catchment for protection of biodiversity and landscape features 
include SACs, SPAs, Areas of Special Scientific Interest (ASSIs), Natural Heritage Areas (NHAs) and 
National Nature Reserves (NNRs). Details of SAC and SPA designations that include the 
protection of water are also discussed here. 

2.2.4.2.1 Special areas of conservation 

Special Areas of Conservation (SACs) are sites designated under Articles 4 and 5 of the Habitats 
Directive (92/43/EEC) with the aim of maintaining and/or restoring species and habitat types 
that are deemed to be of community interest. Many SACs are dependent on water or a water 
body for their existence, and thus designation. Designation under Annex I is on the basis of 
habitat conservation and designation under Annex II relates to a particular species of interest. 

There are five designated SACs within the Derg catchment (Figure 2.17): Moneygal Bog and 
River Foyle and Tributaries are covered under the Northern Ireland SAC classifications, and 
Croaghonagh Bog, Dunragh Loughs/Pettigo Plateau and River Finn were designated by Ireland. 
The reasons as to why each SAC was designated are detailed in Table 2.6. The information for 
the SACs in Northern Ireland is taken from specific documents for each SAC site supplied by 
DAERA (n.d.-c). Information for the SACs in Ireland is taken from specific documents for each 
SAC site supplied by NPWS (n.d.-c).
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Figure 2.17 Map of the designated SAC site boundaries. Dunragh Loughs/Pettigo Plateau and Lough Derg are also 
designated as SPAs.
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Table 2.6 The name, site code, area, Annexes under which it is designated and reasons for designation for 
each SAC in the Derg catchment.

2.2.4.2.2. Special protection areas 

Special Protection Areas (SPAs) are sites that are protected and classified in accordance with 
Article 4 of the Birds Directive (2009/147/EC), which originally came into force as Directive 
79/409/EEC in 1979, for the protection of rare and vulnerable birds, as well as regularly occurring 
migratory species. Since 1994, all SPAs are also included in the Natura 2000 ecological network, 
which was set up under the Habitats Directive 92/43/EEC. 
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There are two designated SPAs within the Derg catchment: Pettigo Plateau and Lough Derg 
(see Figure 2.17 for locations, which follow the same boundaries as the SACs for these areas). 
The reasons as to why each SPA was designated are detailed in Table 2.7. The information for 
the SPAs in Northern Ireland is taken from specific documents for each SPA site supplied by 
(DAERA n.d.-c). Information for the SPAs in Ireland is taken from specific documents for each 
SPA site supplied by (NPWS n.d.-d).
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Table 2.7 The name, site code, area and reasons for which each site is designated as an SPA for all SPAs in 
the Derg catchment.

2.2.4.2.3. Areas of special scientific interest 

ASSIs are areas of land that have been identified by scientific survey as being of the highest 
degree of conservation value in Northern Ireland. The law relating to ASSIs is contained in the 
Environment (Northern Ireland) Order 2002. NIEA must declare land as ASSIs if it is of special 
scientific interest because of its flora (both habitats and individual species), fauna or geological 
features. There are no ASSIs in Ireland: the Irish equivalents are NHAs (see Section 2.2.4.2.4). 

There are eight sites within the Derg catchment designated as ASSIs (Figure 2.18): Moneygal 
Bog, Moneygal Bog Part II, Essan Burn and Mullyfamore, River Foyle and Tributaries, Scraghy, 
Killeter Forest and Bogs and Lakes, Drummahon and Croagh Bog. The reasons as to why each 
ASSI was designated are detailed in Table 2.8. The information for the ASSI designations is taken 
from the Natural Environment Viewer tool produced by NIEA (2017).
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Figure 2.18 Map of the designated ASSI sites, which protect flora, fauna or geological features.
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Table 2.8 The name, site code, area and reasons for which each site is designated as an ASSI for all ASSIs 
in the Derg catchment.

2.2.4.2.4. Natural Heritage Areas 

Natural Heritage Areas (NHAs) are chosen based on the habitats present within them or the 
species of plants or animals present whose habitat needs protection for the sake of the species 
(NPWS n.d.-a). NHAs are designated and maintained by the state in Ireland (NPWS n.d.-a). NHAs 
are legally protected from damage of any kind under the Wildlife Amendment Act (2000) from 
the date on which they were designated. There are no NHAs in Northern Ireland: the Northern 
Irish equivalents are ASSIs (see Section 2.2.4.2.3). 

There are four NHAs in the Derg catchment (Figure 2.19): Meenagarranroe Bog, Cashelnavean 
Bog, Lough Hill Bog and Barnesmore Bog. There are also three proposed NHAs in Ireland – 
Croaghonagh Bog, Dunragh Loughs/Pettigo Plateau and Lough Derg – which, if designated as 
NHAs, would more than double the area currently covered (Figure 2.19). The reasons as to why 
each NHA was designated are detailed in Table 2.9. Information for the NHAs is taken from 
specific documents for NHA sites supplied by NPWS (n.d.-a).
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Table 2.9 The name, site code and reasons for which each site is designated as an NHA for all NHAs in the Derg 
catchment.

Figure 2.19 Map of the Natural Heritage Areas (NHAs) and proposed NHAs in Ireland.
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2.2.4.2.5. National Nature Reserves (NNRs) and Nature Reserves (NRs) 

Nature reserves are chosen based on their wide range of wildlife, habitats and geology. National 
Nature Reserves (NNRs) are designated and maintained by NIEA in Northern Ireland and Nature 
Reserves (NRs) by the state in Ireland. The primary aim of managing these sites is to conserve 
their features through the development of experience and techniques in managing land for 
conservation (DAERA n.d.-b). A secondary aim is to provide opportunities, where practical, for 
the public to experience these natural habitats and landscape features and to interact quietly 
with nature (DAERA n.d.-b). 

There is one NNR in the Derg catchment – two sections within Killeter Forest (NIEA 2017) – and 
one NR covering Pettigo Plateau (NPWS n.d.-b) (Figure 2.20). The reasons as to why each NNR 
and NR was designated are detailed in Table 2.10. The information for the NNRs in Northern 
Ireland is taken from specific documents for each NNR site supplied by DAERA (n.d.-b). 
Information for the NR in Ireland is taken from specific documents for NR sites supplied by NPWS 
(n.d.-b).
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Table 2.10 The name, site code, area and reasons for which each site is designated as an NNR or NR for all NNRs and 
NRs in the Derg catchment.
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Figure 2.20 Map of the designated nature reserves (NRs in Ireland, central point of NR shown, which is why it appears 
out of the catchment; NNRs in Northern Ireland, full area of NNR shown), which are chosen based on their wildlife, 
habitats and geology.
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2.2.5. Water quality in rivers and lakes 

The water quality in lakes and rivers is assessed according to the requirements and thresholds 
laid out in the WFD (see Section 1.5 for an introduction to the WFD). They are then classified as 
one of five status categories (High, Good, Moderate, Poor and Bad) or, for heavily modified 
water bodies (HMWBs), into four categories (Good Ecological Potential (GEP), Moderate 
Ecological Potential (MEP), Poor Ecological Potential (PEP) and Bad Ecological Potential (BEP)) 
(European Commission 2000). The classification of the most sensitive element assessed is used 
to assign the classification for the overall ecological status of the water body. The WFD objectives 
are based on a six year cycle, with the first cycle ending in 2015. The second cycle is due to end 
in 2021 and the third in 2027. As Ireland has taken a different approach involving Priority Areas 
for Action, there effectively is no second cycle end as all objectives are for 2027 only. However, 
as there is still the aim that all High and Good status water bodies should be maintained at their 
respective statuses (or improved), the 2021 objectives for these water bodies are implicit.

                  



2.2.5.1. WFD surface water bodies and statuses 

There are 13 WFD river water bodies within the Derg catchment and two WFD lake water bodies: 
Lough Derg and Lough Mourne. Six river water bodies are cross-border so a coordinated 
approach is undertaken between NIEA and EPA before their respective WFD status and 
objectives are assigned. There are no HMWBs within the Derg catchment. The WFD ecological 
status reported in the second RBMPs (2015 status), which considers biological elements 
supported by physico-chemical, specific pollutants, hydromorphology and protected areas 
status, is outlined in Table 2.11, along with the 2021 and 2027 objectives. The 2015 classification 
status of each monitoring site used to assign water body statuses is illustrated in Figure 2.21. The 
data for Northern Irish water bodies is from the North Western River Basin Management Plan 
(NIEA 2015a), the River Basin Viewer map (NIEA and LPS 2018) and the status reason documents 
for the Derg and Mourne LMA (NIEA 2015b). The data for Irish water bodies is from various sub-
catchment reports from the “Data” section of the EPA’s Catchments website (EPA 2016a) and 
from the EPA’s map viewer website (EPA 2016b). 
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Figure 2.21 Map showing the WFD status of river water bodies within the Derg catchment. Sampling point numbers 
are shown for all water bodies which currently have an assigned status.
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Table 2.11 The WFD status classification given to each water body within the Derg catchment in 2015 after the first WFD cycle, and the objectives for each water body in 
the following two cycles (note that 2021 statuses for water bodies in Ireland are only given for water bodies which had already achieved High or Good status by 2015 as 
the idea is that they do not deteriorate: due to Ireland’s Priority Areas approach, there are no other objectives for 2021 as water bodies will not be reassessed for this 
cycle end). Where a sampling point number or status objective is given as “-“, no information is currently available for that parameter. The lowest scoring element(s) of 
failing water bodies are the elements which caused the water body to be given a failing (i.e. less than Good) status and are therefore the element(s) for which the water 
body scored lowest. Where the lowest scoring element(s) of failing water bodies is given as “-“, the water body is either not failing - i.e. is currently at High or Good status 
- or it was not classified and therefore no information on failing elements is available. Abbreviations are used for the lowest scoring elements are: BI - benthic invertebrates; 
PB – phytobenthos; pH – high acidity.

Water body 
number 

Water body 
name 

Sampling 
point 
number(s) 

2015 WFD 
status 
classification  

2021 water 
body status 
objective 

2027 water 
body status 
objective 

Lowest scoring 
element(s) of failing 
water bodies 

GBNI1NW01010204
7 

Tievemore Burn 10043 Moderate Good Good Iron 

GBNI1NW01010205
0 

Killen Burn 10046 11260 Good Good Good - 

GBNI1NW01010205
6 

Derg River 
(Legvin) 

11317 Moderate Good Good PB, pH 

GBNI1NW01010206
4 

Mourne Beg 
River 
(Lisnacloone) 

10038 10048 Good Good Good - 

GBNI1NW01010206
6 

Mourne Beg 
River 
(Derrygoonan) 

10035 Moderate Good Good Iron, pH 

GBNI1NW01010206
7 

Glendergan 
River 

10049 Moderate Good Good Iron, cypermethrin, pH 

GBNI1NW01010209
4 

Derg River 
(Killeter) 

10047 Good Good Good - 

GBNI1NW01010209
5  

Derg River 
(Millbrook) 

10045 Moderate Good Good Cypermethrin 

GBNI1NW01010306
5 

Owenboy Burn - (11317 used 
to classify) 

Moderate Good Good PB, pH 
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GBNI1NW01010406
8 

Derg River 
(Crocknacunny) 

10979 Moderate Good Good PB, pH 

IE_NW_01M010200 Mourne 
Beg_010 

01M010200 Poor - Good pH, BI, fish 

IE_NW_01B010100 Bunadaowen_0
10 

01B010100 Poor - Good pH, BI 

IE_NW_01D330890 Derg_010 - Unassigned - - - 
IE_NW_01_104 Mourne DL 01M010100 Good Good Good - 
IE_NW_01_115 Derg DL - Good Good Good - 
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Two river water bodies are at Poor status, seven are at Moderate status and three are at Good 
status (Table 2.11). Both lake water bodies are at Good status (Table 2.11). One water body 
(Derg_010) has not been assigned a status. The reasons for failure cover a range of elements and 
therefore reflect the diverse nature of the pressures acting in the catchment, including diffuse 
and point source pollution and physical modifications. For those water bodies that are currently 
at Good status, the aim is to prevent the deterioration of these and to ensure that the protected 
area objectives are being achieved, including the achievement of the required drinking water 
quality. For the less than Good status water bodies, the objective is to return these water bodies 
to Good status by 2021 (in Northern Ireland; Ireland have no targets for 2021) and to maintain this 
to 2027 and beyond. 

There were a variety of reasons why water bodies failed to achieve Good or High status. The most 
common lowest scoring element was pH, with seven of the 15 water bodies failing on this (Table 
2.11). There were three water bodies for which dissolved iron concentrations were less than Good 
and three for which phytobenthos was less than Good (Table 2.11). Cypermethrin was a failing 
element for two water bodies, as was benthic invertebrate status and one water body had fish 
recorded as a failing element (Table 2.11). 

2.2.5.2. Hydromorphological assessment 

Whilst there are five levels of classification for the biological and physio-chemical elements of the 
WFD assessment, hydromorphology is only incorporated at higher statuses and can only reduce 
the classification to Good. Within the Derg catchment, hydromorphological assessments have 
been carried out on five water bodies to date: Derg River (Legvin) (GBNI1NW010102056), Mourne 
Beg River (Derrygoonan) (GBNI1NW010102066), Glendergan River (GBNI1NW010102067), Derg 
River (Millbrook) (GBNI1NW010102095) and Derg River (Crocknacunny) (GBNI1NW010104068). 
Three points were assessed on each river. All surveys were carried out by the Water Management 
Unit within NIEA and all information is provided by them through unpublished reports. The 
hydromorphological statuses are published in the WFD status reason documents for the Derg and 
Mourne LMA (NIEA 2015b) and the hydromorphological assessment method is published by NIEA 
(2014). Details from the hydromorphological assessment for each of the water bodies are 
summarised here. 

 

Derg River (Legvin) 

The chosen section of the Derg River (Legvin) is designated for Atlantic salmon and otters, and 
protected for inland surface waters and blanket bogs. The upstream area of this water body is 
dominated by coniferous forestry. The pool riffle glide section of the Derg River at Legvin was 
viewed along a 275m reach and scored Good.  The river was in its natural course with mosses 
and woody habitat present.  Moorland heath dominated the riparian area, but there was some 
evidence of bank trampling downstream on the right bank.  A major road bridge was present 
and the river was widened here with a short section of bank reinforcement.  Japanese knotweed 
was present upstream on the left bank. Essan Burn, a tributary of the Derg River (Legvin) was 
surveyed at Essan Road and scored as High status upstream and Good status downstream.  The 
river was a cascade step pool type and appeared to be in its natural course within a confined 
valley.  There was bedrock and boulders substrate with mosses and woody habitat present.  A 



bridge was built over the historic ford and tipped debris was present upstream on the left bank.  
Tree cover along the banks was less than optimal and rough pasture dominated the riparian 
area.  Upstream on the right broadleaf vegetation was present in the riparian area. 
Gullynawore Burn, another tributary of Derg River (Legvin) was viewed along a 60m reach and 
was scored as Good upstream and Moderate downstream.  The river was in its natural course 
with cascade step pool flow types.  Substrate was a good boulder bedrock mix but vegetation 
or wood were not visible in the channel.  This may be due to high velocities.  Downstream the 
banks were trampled bare.  Upstream embankments were present.  Simple vegetation and 
grassland was present in the riparian area with no buffer strip from the grazed areas.   

Overall, Derg River (Legvin) was awarded Good status for morphology, High status for 
hydrology and Good status for hydromorphology. The recommendations given to enable the 
river to be maintained at Good status, or possibly improved to High status, were to: manage 
alien invasive bank side plant Japanese knotweed; fence off banks to reduce trampling where 
it is excessive; plant a native buffer strip where required; protect good habitat; and investigate 
barriers from road crossings on biota, sediment and flow. 

 

Mourne Beg River (Derrydoonan) 

The chosen section of the Mourne Beg River (Derrydoonan) contains the designated areas of 
Croagh Bog ASSI and River Foyle and tributaries. Peat bogs and coniferous forestry cover the 
majority of the land with pastures and other agriculture present.  A 500m reach surveyed on 
the Mourne Beg River near Croagh Bridge as scored Good. The channel form was natural pool 
riffle glide with good flow variations as expected.  The substrate was a mixture of bedrock, 
boulder, cobble and pebble.  Simple native vegetation dominated the banks with grassland 
in the riparian.  On Croagh Burn, a tributary of Mourne Beg River (Derrydoonan), the 80m 
section viewed was scored as Good for habitat.  The channel form was natural apart from 
modifications at the bridge.  There was boulder and cobble substrate and the banks 
appeared natural.  Improved grass dominated the riparian area and an embankment was 
present downstream on the right bank.  Approximately 7m was viewed further downstream 
on Mourne Beg River and was scored Good upstream and Poor downstream.  The river was 
culverted under the road and bare soil was present downstream.  Improved grass was the 
main land use. 

Overall, Mourne Beg River (Derrydoonan) was classified as Good for morphology, Moderate 
status for hydrology and Moderate status for hydromorphology. The recommendations given 
to improve the river to Good status were to: investigate the barriers posed by road crossings 
and mitigate where required and feasible; plant native broadleaf buffer strips where required 
throughout the water body; and reconnect the river with its floodplain where natural and 
feasible. 

 

Glendergan River 

The chosen section of the Glendergan River is designated for Atlantic salmon and otters. The 
upstream area of this water body is dominated by coniferous plantation. The most upstream 
survey point in this water body was at Big Bridge. Although the river was in spate on the survey 
day, it was noted that the major bridge had artificial substrate under it and there was possibly 
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a weir downstream. Also, conifers were present on both bank tops, impinging on the river and 
dominated the riparian zone. This section was given the status of Good. The middle site on 
Glendergan River was at Mullyfagh Bridge and scored as High status. This was because, 
although there was some evidence of dumping at the site and the riparian zone was 
dominated by rough pasture with sheep grazing on survey day, there was a good buffer strip 
of native vegetation and fences. The most downstream survey location on Glendergan River 
was before the confluence with the River Derg at Sraghcumber and was given Good status. 
The river flow was high on the survey visit so in-channel features were difficult to assess. 
However, one major weir upstream of a ford crossing was noted and there appeared to be 
either bedrock outcrops or more weirs, but these need reassessing in lower flows. 

Overall, Glendergan River was awarded Good status for morphology, High status for 
hydrology and Good status for hydromorphology. The recommendations given to enable the 
river to be maintained at Good status, or possibly improved to High status, were to: create a 
buffer strip of native trees to prevent the coniferous plantation impacting the river; follow 
good forestry practice to prevent additional runoff during forest treatments or deforestation; 
investigate the impact and, if required, the removal of bridge apron and weirs; and prevent 
dumping. 

 

Derg River (Millbrook) 

The chosen section of the Derg River (Millbrook) is designated for Atlantic salmon and otters. 
The most upstream survey point in this water body was at Spamount. Although there were 
two low weirs and cattle grazing to the edge of the river, this section was scored as High status. 
The middle section surveyed was at Crew Bridge and was given Good status, despite the 
extent of alien bank side plants such as Himalayan balsam and Japanese knotweed. 
Additionally, the river was not fenced from the land at Crew Bridge, there were areas of the 
right bank poached and the left bank was embanked, preventing natural flood plain 
interactions. The most downstream survey location of the Derg River (Millbrook) was just before 
the confluence with the River Strule, meaning that it is not within the Derg catchment 
considered here. Nevertheless, this section was awarded Good status, despite Himalayan 
balsam being present on the banks and improved grass dominating the riparian zone. The 
bridge itself was considered a major feature with four in-channel abutments and the river 
downstream appeared over-widened. 

Overall, the Derg River (Millbrook) was given Good status for morphology, despite several 
pressures that may affect the in-channel ecology, Good status for hydrology and Good status 
for hydromorphology. The recommendations given to enable the river to prevent decline 
from Good status through excessive bank erosion or siltation to the channel were to: 
investigate the removal of weirs; remove invasive alien plants from the banks; fence off a 
buffer strip; and plant native vegetation to prevent recolonisation of alien species. 
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River Derg (Crocknacunny) 

The main land use of the chosen section of River Derg (Crocknacunny) is coniferous forestry with 
peat bogs also present.  The most upstream survey along 25m on the River Derg at Killeter Forest 
was scored as High upstream and Moderate downstream.  The river was cascade step pool 
type.  Flows are impacted by the presence of a culvert and coniferous plantation is dominant 
in the riparian area. The 500m reach surveyed further downstream on the River Derg at 
Crocknacunny Forest scored Good. The bridge had an apron below it, which would be a 
longitudinal barrier.  Three weirs were also recorded on this reach.  The banks were resectioned 
earth banks that showed evidence of renaturalisation but bank vegetation was reduced and 
conifer plantations were close to the river in places. 

Overall, the Derg River (Crocknacunny) was awarded High status for hydrology. Although field 
surveys have been carried out, the sites visited are not sufficient to classify morphology or 
hydromorphology for the water body. The recommendations given to enable the river to prevent 
decline from High status were to: plant native broadleaf buffer strips where feasible; investigate 
barriers posed by road crossings; and carry out further surveys to classify the water body with 
input from EPA. 

 

2.2.6. Groundwater status and vulnerability 

Under the WFD guidelines, groundwater is either assessed as Good or Poor status. The Derg 
catchment lies over the international cross-border Castlederg (UKGBNI4NW005 and 
IEGBNI_NW_G_005) groundwater body, which has predominantly fracture flow throughout, with 
the dominant flow zone in the upper 10-30m of bedrock. Flow paths are considered to be short 
(tens to hundreds of metres), mainly following topography. In addition, intergranular flow will 
take place in sandy superficial deposits. The Castlederg groundwater body was classified as 
Good status in 2015, although it should be noted that groundwater body boundaries are 
significant in size and cover a large area beyond the catchment, and are therefore subject to 
pressures beyond the Derg catchment boundary. 

The majority of the Derg catchment has only poorly productive aquifers, which are mainly 
dependant on fracture flow (Figure 2.22). However, there are small areas on the northern and 
southern edge of the catchment where the aquifers are classed as more productive, mainly in 
areas where the bedrock is limestone (Figure 2.13). The vulnerability of the groundwater to 
contaminants from the ground surface is based on the depth to the water table, the soil 
permeability and the superficial deposit depth and permeability (Ball et al. 2005). As the Derg 
catchment has a high cover of peat, which is highly permeable, and the majority of the other 
soils are fairly humic and shallow (Figure 2.14), it is likely there is a high level of infiltration, meaning 
that the Derg groundwater could be vulnerable to contamination.



Figure 2.22 Map of aquifer productivity classification in the Derg catchment.
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2.2.7. Land ownership, recreation and public access 

NI Water nor Irish Water own any significant landholdings within the Derg catchment area. The 
land immediately surrounding the Derg WTW is under NI Water ownership and the land 
immediately surrounding the Lough Mourne WTP is under IW ownership, but these both lie just 
outside the catchment boundary and do not facilitate any recreation or public access at the 
plant (NI Water 2018). Coillte own land in Tievtooey Forest and around Lough Derg, NI Forest 
Service own some land around Castlederg, Aghyaran and Slievedoo and Strabane Council 
own a playing field in Castlederg (Outdoor Recreation NI 2014). However, the vast majority of 
land in the Derg catchment is privately owned by a large number of different agricultural, 
residential and commercial landowners and managers (Outdoor Recreation NI 2014). 

Killeter Forest provides public access and recreational activities in the catchment. Although no 
official facilities for recreation are in place, the forest site is commonly utilised by walkers, hikers 
and runners (Discover Tyrone & Sperrins 2019). Cycling and walking are also popular recreational 
activities across the area, with eight walking routes promoted by Derg Valley Walks and two 
cycle ways, Derg Valley Cycle Way and National Cycle Network Number 93 (Outdoor 
Recreation NI 2014). The Derg is a large (10-20m) spate river with a significant population of wild 
brown trout, but it is best known for salmon and sea trout. Angling is therefore a significant 
recreational activity in the Derg Valley, with at least three active angling clubs and a number of 
private licensees in the area (Outdoor Recreation NI 2014). 

          



2.2.8. Historic, cultural and landscape issues 

The Northern Ireland Sites and Monuments Record, listed buildings records and the Industrial 
Heritage register were used to assess whether there were any historic, cultural or landscape 
issues within the catchment study area. The Sites and Monuments Record identifies 123 sites 
within the Northern Ireland part of the study area boundary (Figure 2.23). These include 12 raths 
and 1 hillfort, 4 megalithic tombs and 3 portal tombs, 26 sites with between 1 and 3 standing 
stones, 4 hold wells and 28 enclosures of various types. 

In Ireland, 34 features are identified, the majority of which are around Lough Derg and 
comprising ecclesiastical features associated with the ancient pilgrimage site, which is on an 
island in the lough (Figure 2.24).  Around the Mourne Beg tributary, a diversity of sites have been 
recorded, including megalithic tombs and enclosures. 

A further 121 locations within the catchment are recorded as industrial built heritage sites by the 
Northern Ireland Historic Environment Division (Figure 2.25) and comprise 37 bridges, 22 corn mills, 
13 flax mills, 8 flax holes and 1 flax pond, a distillery, a sewage works and bleach woollen mill in 
Castlederg. Seven quarries are recorded for limestone and flagstones. Flax ponds are situated 
exclusively east of Castlederg in the catchment, whilst corn mills, and to a lesser extent flax mills, 
are sited in the upper catchment. 

Whilst consideration should be given to any historic, cultural or landscape features which are 
present within the catchment, it is unlikely that any of these impact directly on water quality 
chemistry. However, some sites may be in areas in which an improvement scheme for water 
quality could operate and therefore any impact of the scheme on the sites should be 
considered. Additionally, structures such as bridges with weirs, can act as barriers to fish migration 
and therefore impact WFD status.
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Figure 2.23 Map of the sites and monuments locations in the Northern Irish part of the Derg catchment.

Figure 2.24 Map of the sites and monuments locations in the Irish part of the Derg catchment.
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Figure 2.25 Map of the industrial heritage locatios in the Derg catchment.

2.2.9.Catchment pressures - overview 

The main pressures that may affect the Derg catchment fall into three main 
categories: abstraction, point source pollution and diffuse pollution. Point sources of 
pollution can include wastewater treatment works (WWTWs), licenced discharges, 
combined sewer overflows (CSOs) and on-site wastewater treatment systems 
(OSWWTSs). Diffuse sources at a catchment scale can include forestry operations, 
peat cutting, windfarm operations and agricultural activities (EPA 2010b, NIEA 
2015b). 

Many of these sources can cause pressures in terms of phosphate, nitrate, ammonia, 
pesticides and biochemical oxygen demand (BOD). Excessive concentrations of 
phosphate and nitrate cause eutrophication, in which algal blooms occur and can 
reduce light at the bottom of water bodies, retarding the growth of other aquatic 
plants and reducing the dissolved oxygen input (Smith 2003). When the algae dies, 
oxygen is also used up in its decomposition, further depleting the water of oxygen. 
High ammonia concentrations are toxic to many aquatic organisms and can cause 
acidification of watercourses, which can also harm or kill plant and animal life (WHO 
2003). Pesticides are designed to kill or harm certain types of organisms, meaning 
that their release into the aquatic environment may negatively affect non-target 
organisms (The Dow Chemical Company 2016). BOD is the amount of dissolved 



oxygen needed by aerobic microbes to break down the organic material present in 
water over a specific time period. High BOD indicates high quantities of organic 
matter in the water, which can result in deoxygenation of the water to the detriment 
of aquatic life, and can pose filtration problems for water companies (Tidwell and 
Sorrels 1955). 

2.2.9.1. Abstraction 

Aside from the drinking water abstraction for the Derg WTW and Lough Mourne WTP, 
there are five private abstractions within the Derg catchment in Northern Ireland 
(Figure 2.26). Two of these are from groundwater for dairy agriculture purposes, two 
abstract surface water for hydropower purposes and the other one is surface water 
abstraction for use in a fish farm. Spatial data for Ireland are not published by the 
EPA as the information may be commercially sensitive. However, in Northern Ireland, 
abstractions less than 10 ML d-1 do not require a licence (DAERA n.d.-a) and in 
Ireland, abstractions up to 25 ML d-1 are permitted without the need to register or 
apply for an abstraction licence (EPA 2019), meaning that there may be more 
abstractions.
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Figure 2.26 Map of licenced abstraction points in the Derg catchment.
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2.2.9.2. Point source pollution from WWTWs 

Population equivalent (PE) is a term used to describe the hydraulic and organic 
biodegradable load of sewage as having a five-day biochemical oxygen demand 
(BOD5) of 60 g of oxygen per day (Council of the European Communities 1991). This 
makes it possible to equate loadings from both domestic and industrial inputs and 
compare them on a common basis. PE can also be described in terms of the 
quantity of wastewater produced: WWTWs use the assumption that the average 
person produces 225 L of wastewater per day, although the actual amounts 
produced are usually much less than this (Irish Water, personal communication). 
WWTW size is expressed in terms of its PE or its population equivalent capacity (PEC), 
which is the maximum amount of water that a WWTW can guarantee to treat fully. 
Inadequately treated effluents and spills or leakage from sewerage networks can 
impact on the receiving waters, damaging water quality and affecting downstream 
uses. 

There are six wastewater treatment plants within the catchment (Figure 2.27). 
Castlederg WWTW is the largest, with a PE of 5000, whilst smaller plants service the 
settlements of Killen (292 PE), Killeter (135 PE), Crew Bridge (18 PE), Garvetagh (60 PE) 
and Spamount (620 PE).

Derg Catchment Characterisation Report

76

Figure 2.27 Map of WWTWs and sewer network (which coincides with the CSOs) in the Derg catchment, which 
represent some of the potential key point source discharges. The map also includes estimated locations of OSWWTSs 
and rural WWTWs (septic tanks) in the Derg catchment based on domestic housing point locations beyond 100m 
of a sewer network.



2.2.9.3. Point source pollution from licenced discharges and CSOs 
There are 51 licensed discharges in the catchment, of which 44 are licensed private sewage 
systems for domestic premises, which are licensed under the Water Order (Northern Ireland) 
1999. These are most likely septic tanks with a percolation area discharging to the subsoil. The 
remaining discharge consents are for site drainage from a number of different industries 
including a fuel depot and a concrete batching plant and effluent discharges from two fish 
farms, one at Corgary and one on Lough Derg.  

CSOs cause intermittent discharges from sewers, which can carry both foul sewage and rainfall 
run-off water (DAERA n.d.-d). There are five CSOs in the catchment, all located within 
Castlederg, which coincide with the sewer network (Figure 2.27). Depending on the spill 
frequency and volume and the quality and quantity of effluent discharged during spill events, 
water quality can be impacted (Lau et al. 2002). 

2.2.9.4. Point source pollution from on-site waste water treatment systems (OSWWTSs) 
and rural WWTWs 

OSWWTSs (Ireland) and rural WWTWs (Northern Ireland) are considered an effective means of 
wastewater treatment in rural areas, provided they are designed, located and maintained 
satisfactorily (Withers et al. 2012). The most common OSWWTSs/rural WWTWs in Ireland and 
Northern Ireland are septic tanks and percolation systems (Withers et al. 2012). In such systems, 
settlement and anaerobic digestion of organic matter occurs within the tank and the 
discharged effluent is treated by the soil and subsoil in a percolation area that is specifically 
designed and engineered to achieve the required level of treatment of the wastewater in 
question (EPA 2010a). Other systems are available that treat wastewater in a series of chambers 
providing settlement, aerobic digestion, and may include effluent polishing or disinfection. 
However, any of these OSWWTSs/rural WWTWs can be significant sources of nutrients (particularly 
nitrogen and phosphorus) to rivers if they are inappropriately designed, located and/or 
maintained (Macintosh et al. 2011). 

Even in circumstances where the majority of systems in a catchment area are operating 
efficiently, the cumulative impact from the systems can result in significant pollution, particularly 
to groundwater (Gill et al. 2009). Effluents from such OSWWTSs/rural WWTWs typically behave as 
diffuse sources of pollution throughout catchments but can be considered as mini-point sources 
(Withers et al. 2011). Serious leaks and inappropriate systems can also cause point source 
pollution. In such cases, release of suspended solids to watercourses may also occur and pose 
a risk to downstream water quality, with OSWWTS/rural WWTW effluents being a source of 
microbial contaminants (Arnscheidt et al. 2007). Whilst the key sources of pesticides are from 
application on agricultural land and inappropriate disposal of spent containers and residual 
volumes, domestic properties can also be a source of pesticides if runoff from gardens or yards 
runs into a septic tank or sewer system or directly to a watercourse or ditch (Gerecke et al. 2002). 
Some pesticides may also kill the microorganisms in the OSWWTSs/rural WWTWs that break down 
the waste, resulting inadequate treatment of domestic effluent  

Pollution of groundwater and surface waters by OSWWTSs/rural WWTWs can occur due to a 
number of problems and system deficiencies such as: inadequate or non-existent percolation 
areas; leaking septic tanks; surcharging septic tanks; poor system design; location in unsuitable 
sites where the soil characteristics prevent proper percolation; failure to desludge tanks at 
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appropriate frequencies; and failure to properly maintain the systems (Withers et al. 2011). 
OSWWTSs/rural WWTWs may be important eutrophication risks, particularly in headwater streams 
where low flows mean that the capacity for dilution of any pollutants is low (Withers et al. 2011). 

The design and location of many existing OSWWTSs/rural WWTWs reflects the historical legacy 
of domestic wastewater treatment in rural areas during periods when regulations and 
environmental awareness were not so rigorously defined or implemented (Butler and Payne 
1995). Many systems are decades old (Withers et al. 2012) and incapable of meeting modern 
environmental quality objectives (EPA 2010a). Often OSWWTSs/rural WWTWs were located close 
to watercourses, which resulted in direct discharges of effluent to adjacent streams took place 
(Butler and Payne 1995). Additionally, householder awareness of the capacity, performance 
and operational conditions and maintenance requirements for efficient performance is poor 
(Withers et al. 2012). 

The locations of the rural WWTWs for the Derg catchment were derived from Northern Ireland 
pointer data (the address dataset maintained by the LPSNI) and eliminating all addresses within 
100m of a sewer network. A similar approach was adopted to identify properties with OSWWTSs 
in Ireland using the geodirectory dataset and removing any addresses within the urban 
wastewater reatment (UWWT) agglomeration. Whilst these datasets do not provide the exact 
location of the systems within the properties, it does identify that there are likely 1,093 properties 
that may have an OSWWTS/rural WWTW (Figure 2.27). All domestic discharges in Northern Ireland 
are required to have a consent under Article 7 of the Water Order (Northern Ireland) 1999. In 
Ireland, all homeowners are required to register their OSWWTS with the relevant local authority 
under the Water Services Act 2007, as amended by the Water Services (Amendment) Act 2012. 
Although data are not specifically available for the Derg catchment, in 2016 it was estimated 
that 95% of all domestic discharges in Ireland (EPA 2018) and 86% in Northern Ireland were 
registered (Cave and McKibbin 2016), meaning it is likely that the majority of domestic 
discharges in the Derg catchment are licenced. 

2.2.9.5. Diffuse source pressures from forestry and peat cutting 

Any disturbances in a peat environment can lead to elevated dissolved organic carbon (DOC) 
and to sediment and nutrient release. Disturbances can include forestry operations and peat 
cutting, both of which are prevalent in the upper reaches of the River Derg catchment. Pulses 
of nutrients can cause unnatural heterotrophic growth in surface waters (e.g. algal blooms), 
which can then block out light and deoxygenate the water, impacting other aquatic life. DOC 
is a major contributor to water colour in upland catchments. This poses a problem for water 
companies due to high DOC concentrations retarding the disinfection process and requiring 
more chemicals to be added during treatment, thereby increasing the risk of creating 
disinfection by-products, such as THMs (Singer 1999, Worrall and Burt 2009). 

It has previously been found in Irish catchments that plantation forestry on peat soils is associated 
with higher DOC concentrations and low pH during storm events than other areas (Feeley et al. 
2013). This is probably because the high density of trees, as well as drainage to help the trees 
establish, dries the peat out allowing microbes be more active in breaking down the soil’s 
organic components (Scott et al. 1998), which are then flushed out during heavy rain. It is also 
the activities associated with forestry, as well as the trees themselves, which increase DOC, 
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nutrient and sediment export. Road and drainage ditch construction disturb the soil surface and 
can alter surface water flows and runoff dynamics, which can increase erosion potential and 
alter nutrient cycling (Lindsay 2010). Additionally, there may be pesticide and fertiliser inputs 
during stand establishment that may runoff into the local water courses. The first catchment 
scale deforestation experiment in the Hubbard Brook catchment demonstrated losses of all 
major ions except ammonium, sulphate and carbonate (Likens et al. 1970). Excluding organic 
matter, Likens et al. (1970) estimated exportation of dissolved solids was over 75 metric tonnes 
km-2 in the first year alone, which could have huge consequences for the water quality and the 
wider ecosystem. Felling is also associated with an increase in acidity (Johnson et al. 2008, Likens 
et al. 1970), which increases the risk of toxicity to aquatic ecology as a result of the increased 
availability of aluminium (Ormerod et al. 1991). There is also evidence indicating elevated levels 
of both phosphorus and sediment following clear-felling, particularly during storm conditions 
with high rainfall (Cummins and Farrell 2003, Machava et al. 2007). More broadly, eutrophication 
and sedimentation also increase in catchments where clear felling had occurred compared to 
unfelled catchments. This has obvious implications for turbidity and suspended sediment levels 
in raw water quality. It is acknowledged however, that good management of forest can be 
protective to aquatic habitats (Nisbet et al. 2011) and both Forest Service NI and Coillte follow 
the best practice forestry guidance from their respective countries (Forest Service 2000, Forestry 

Commission 2017). However, the evidence is unclear as to whether forestry on peat soils can 
benefit water quality, carbon cycling or the forest itself (Sloan et al. 2018). 

The total area of forestry within the Derg catchment is estimated to be 120 km2 (31% of the 
catchment) and is mainly located in the upper part of the catchment (Figure 2.28). Killeter Forest 
covers much of the western end of the catchment, although there are some smaller plots 
dispersed throughout. The majority of the forestry in the Derg catchment is commercial conifer 
plantations, largely comprising Sitka spruce (Picea sitchensis). 
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Peat cutting also causes increases in DOC and sediment release to water courses, in much the 
same way as forestry, in that cutting dries the peat and allows increased microbial activity by 
greater oxygen availability through less saturation (Scott et al. 1998). The extent of peat cutting 
within the Derg catchment is not known, partially due to cutting moving between areas from 
year to year and partially due to there being no licencing or official recording. All the peat 
cutting areas that were observed in 2018 and 2019 were in the western part of the catchment. 
Active peat cutting was observed on banks covering several hectares just south of Lough 
Mourne, with evidence of historical peat cutting apparent across much of the area between 
Lough Mourne and the start of the forestry on both sides of the Corgary Road. Smaller areas of 
active peat cutting were observed north east of Lough Derg, before the confluence of the 
Glendergan River, and along the fringes of the upland road connecting the Mourne Beg and 
Glendergan Rivers. Given the amount of peat that is not protected or designed (cf. Figure 2.14 
with Figure 2.17, Figure 2.18 and Figure 2.19), there is the potential for relatively large areas of 
peat to be harvested. However, there are no known commercial companies cutting peat in the 
Derg catchment. 
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2.2.9.6. Diffuse source pressures from windfarm development 

Windfarm developments in drinking water supply catchments can have severe impacts on raw 
water quality when sited, or managed inappropriately (e.g. Grieve and Gilvear 2008). In extreme 
instances, landslides associated with wind farms have resulted in catastrophic environmental 
impacts (Lindsay and Bragg 2005). Wind farm activities associated with site preparation, 
construction, operation and maintenance requirements, re-powering and decommissioning 
may contribute to increases in sediment or DOC release to the aquatic environment due to the 
exposure of bare ground and destabilisation of soils, which can cause deterioration in water 
quality (Grieve and Gilvear 2008, Lindsay and Freeman 2008). Land drainage associated with 
the wind farm development can also result in damage, through increased flows eroding the 
channel and banks (Grieve and Gilvear 2008, Lindsay 2010). 

Where the stability of turbines and their associated infrastructure require ongoing drain 
maintenance, this can also have a negative effect on flow and sediment release (Lindsay 2010, 
Lindsay and Freeman 2008). This problem may be compounded when other catchment 
activities, such as forestry and agriculture, also discharge through the drainage system. 

There are existing windfarm developments in four locations in the Derg catchment at Bin 
Mountain, Golagh, Mulreavy and Tievenameenta (Figure 2.29). The capacity of the windfarms 
ranges from 5 MW up to 35 MW. There are also windfarm sites situated on the very edge of the 
Derg catchment, one at Lough Hill and two at Meenadreen, which may still impact within the 
catchment due to ongoing maintenance and decommissioning.
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2.2.9.7. Diffuse and point source pressures from agriculture 

Nutrients, such as phosphorus and nitrogen, can be carried into waters from farmyards, from 
manure store leaks or from fields treated with nutrient-rich organic and chemical fertilisers. 
Nutrient enriched water accelerates plant growth, thus disturbing the balance of aquatic plants 
and animals and affecting water quality. The breakdown of organic material uses up oxygen 
that aquatic plants and animals need to survive, and suspended solids and ammonia can kill 
fish. Slurry can also contaminate raw water abstracted for the drinking water supply with 
bacteria, parasites and viruses. 

As shown in Figure 2.30, the vast majority of agricultural land in the Derg catchment is grassland 
or rough grazing, with livestock grazing (sheep and cattle) and silage cutting being the 
predominant activities. For the Castlederg rural district, which covers much of the Northern 
Ireland part of the Derg catchment, there were nearly 30,000 cows and over 80,000 sheep 
recorded in the area in 2017 (DAERA 2018b). Whilst this district does not cover the whole Derg 
catchment, the majority of the Irish part is peatland and forestry, meaning that these figures are 
likely to be representative of the catchment. Additionally, as livestock numbers are spatially 
linked to the farms and this is considered personal data, obtaining stocking densities at 
catchment scale not possible due to data regulations.
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Figure 2.30 Map detailing the field classes of the agricultural land in the Derg catchment. Forestry is included in  

dark green.



Nevertheless, as in 2014 there were 22,137 cattle and 56,477 sheep in the Northern Ireland part 
of the Derg catchment, this gives an average of 57 cattle and 147 sheep per farm or 86 cattle 
and 221 sheep km-2 (based on the assumption that two thirds of the 384 km2 Derg catchment is 
in Northern Ireland). These numbers, and the fact that total cattle and sheep numbers have 
increased slightly across Northern Ireland between 2014 and 2017 (DAERA 2018b), suggest that 
stocking densities in the Derg catchment may also have increased. Cow and sheep densities 
are high in the Derg catchment, mirroring high numbers of cows and sheep across County 
Tyrone (DAERA 2018b). Cows often cause poaching if they are allowed access to water courses 
or too close to river banks, resulting in erosion and high sediment loads in rivers (Jarvie et al. 
2008). Additionally, they produce large quantities of faecal matter, which is spread as fertiliser 
on silage fields resulting in the export of nitrates, phosphorus and ammonia to nearby 
watercourses if application coincide with runoff events (Hooda et al. 2000). Similar potential 
problems abound from sheep farming, as well as sheep being prone to numerous parasites 
meaning that the chemicals used for dipping and worming them could run off into rivers (Hooda 
et al. 2000). Overall, livestock numbers within the Derg catchment represent a risk to raw water 
quality in terms of nutrient and sediment introduction to water bodies. 

Grassland for grazing and silage is coincidental with livestock farming and this can be a 
significant pressure to water quality in itself. If best management practices are applied, there is 
generally a low risk of erosion or sediment loss as a result of grazing. However, fertilisers and 
pesticides applied to grassland can impact on water quality if transported to water bodies. In 
Northern Ireland, the total area of grassland and fodder crops decreased by 9% in 2017 
compared to 2013, with the area of established grassland crops decreasing by 14% and the 
area of fourth cut silage decreasing by 52% over the same period (Lavery et al. 2018; report uses 
farmer-reported data). However, between 2013 and 2017, the area of established grassland 
treated with pesticides increased by 22% and correspondingly the weight of active substances 
used increased by 26%, largely due to an increase in rough grazing and enclosed grazing areas 
and their associated treatment for docks (Rumex species) and rushes (Juncaceae species) 
(Lavery et al. 2018). 

Across all grassland and fodder crops in Northern Ireland, herbicides were the most common 
type of pesticide used, with triclopyr being the most frequently used herbicide by area and 
MCPA the most frequently used by weight (Lavery et al. 2018). MCPA was the most common 
herbicide used by both area and weight on enclosed grazing and by weight on first cut silage 
but fluroxypyr/triclopyr mix was the most common by spray area on first cut silage (Lavery et al. 
2018). For second cut silage and haylage, fluroxypyr/triclopyr mix was the most commonly used 
herbicide by both weight and area sprayed (Lavery et al. 2018). MCPA was the only herbicide 
used on rough grazing areas and was used solely for the control of rushes (Lavery et al. 2018). 

For Ireland, the most recent pesticide usage survey available was undertaken in 2013. However, 
the pattern of usage is similar to that of Northern Ireland. The area of grassland and fodder crops 
in Ireland increased by 8% between 2003 and 2013 (DAFM 2013), which is very similar to the 9% 
increase during the same period in Northern Ireland, despite the more recent decrease (Lavery 
et al. 2018). The area of grassland crops also increased by 8% (DAFM 2013), again comparable 
to that in Northern Ireland in the same period (11%) (Lavery et al. 2018). The quantity (weight 
per area) of herbicide applied to permanent grassland increased by 3% in Ireland between 
2003 and 2013, with MCPA being the most frequently used by both spray area and weight (DAFM 
2013). Similarly to Northern Ireland, triclopyr was the most common herbicide used by spray area 
on first cut silage in Ireland and MCPA the most common by weight (DAFM 2013). Interestingly, 
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Nevertheless, as in 2014 there were 22,137 cattle and 56,477 sheep in the Northern Ireland part 
of the Derg catchment, this gives an average of 57 cattle and 147 sheep per farm or 86 cattle 
and 221 sheep km-2 (based on the assumption that two thirds of the 384 km2 Derg catchment is 
in Northern Ireland). These numbers, and the fact that total cattle and sheep numbers have 
increased slightly across Northern Ireland between 2014 and 2017 (DAERA 2018b), suggest that 
stocking densities in the Derg catchment may also have increased. Cow and sheep densities 
are high in the Derg catchment, mirroring high numbers of cows and sheep across County 
Tyrone (DAERA 2018b). Cows often cause poaching if they are allowed access to water courses 
or too close to river banks, resulting in erosion and high sediment loads in rivers (Jarvie et al. 
2008). Additionally, they produce large quantities of faecal matter, which is spread as fertiliser 
on silage fields resulting in the export of nitrates, phosphorus and ammonia to nearby 
watercourses if application coincide with runoff events (Hooda et al. 2000). Similar potential 
problems abound from sheep farming, as well as sheep being prone to numerous parasites 
meaning that the chemicals used for dipping and worming them could run off into rivers (Hooda 
et al. 2000). Overall, livestock numbers within the Derg catchment represent a risk to raw water 
quality in terms of nutrient and sediment introduction to water bodies. 

Grassland for grazing and silage is coincidental with livestock farming and this can be a 
significant pressure to water quality in itself. If best management practices are applied, there is 
generally a low risk of erosion or sediment loss as a result of grazing. However, fertilisers and 
pesticides applied to grassland can impact on water quality if transported to water bodies. In 
Northern Ireland, the total area of grassland and fodder crops decreased by 9% in 2017 
compared to 2013, with the area of established grassland crops decreasing by 14% and the 
area of fourth cut silage decreasing by 52% over the same period (Lavery et al. 2018; report uses 
farmer-reported data). However, between 2013 and 2017, the area of established grassland 
treated with pesticides increased by 22% and correspondingly the weight of active substances 
used increased by 26%, largely due to an increase in rough grazing and enclosed grazing areas 
and their associated treatment for docks (Rumex species) and rushes (Juncaceae species) 
(Lavery et al. 2018). 

Across all grassland and fodder crops in Northern Ireland, herbicides were the most common 
type of pesticide used, with triclopyr being the most frequently used herbicide by area and 
MCPA the most frequently used by weight (Lavery et al. 2018). MCPA was the most common 
herbicide used by both area and weight on enclosed grazing and by weight on first cut silage 
but fluroxypyr/triclopyr mix was the most common by spray area on first cut silage (Lavery et al. 
2018). For second cut silage and haylage, fluroxypyr/triclopyr mix was the most commonly used 
herbicide by both weight and area sprayed (Lavery et al. 2018). MCPA was the only herbicide 
used on rough grazing areas and was used solely for the control of rushes (Lavery et al. 2018). 

For Ireland, the most recent pesticide usage survey available was undertaken in 2013. However, 
the pattern of usage is similar to that of Northern Ireland. The area of grassland and fodder crops 
in Ireland increased by 8% between 2003 and 2013 (DAFM 2013), which is very similar to the 9% 
increase during the same period in Northern Ireland, despite the more recent decrease (Lavery 
et al. 2018). The area of grassland crops also increased by 8% (DAFM 2013), again comparable 
to that in Northern Ireland in the same period (11%) (Lavery et al. 2018). The quantity (weight 
per area) of herbicide applied to permanent grassland increased by 3% in Ireland between 
2003 and 2013, with MCPA being the most frequently used by both spray area and weight (DAFM 
2013). Similarly to Northern Ireland, triclopyr was the most common herbicide used by spray area 
on first cut silage in Ireland and MCPA the most common by weight (DAFM 2013). Interestingly, 
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glyphosate was the most frequently used herbicide on rough grazing areas in Ireland, although 
MCPA still accounted for over 40% of usage by both spray area and weight, and mecoprop-P 
was the most used on hay and haylage crops (DAFM 2013). 

Whilst it is not possible to obtain data specifically for the Derg catchment, as Northern Ireland 
and Ireland follow similar trends in pesticide usage for grassland crops and the majority of the 
agricultural land in the catchment is some form of grassland, it is likely that the Derg catchment 
is typical of both countries. Therefore, given the extent of grassland in the Derg catchment, 
pesticides represent a significant pressure. Based on the pesticide usage surveys, it is likely that 
MCPA is the most frequently used pesticide within the catchment, with fluroxypyr, triclopyr, 
glyphosate and mecoprop-P also widely used. This would corroborate with the data from NI 
Water on the detections of these herbicides in the raw water abstracted at the Derg WTW (see 
Section 2.1.1.1). 

2.2.9.8. Summary of catchment pressures 

The previous parts of this section (Section 2.2.9) demonstrate that there are a number of potential 
pressures in the Derg catchment. For the size of the catchment, the number of known water 
abstraction licences are not particularly high, suggesting that there is a low risk to water quantity 
in the Derg catchment, although not all abstractions are known about. 

There are six WWTWs in the Northern Irish part of the Derg catchment and none in the Irish part. 
There are also 51 wastewater licenced discharges across the Derg catchment, five CSOs and 
an estimated 1,093 OSWWTSs/rural WWTWs. Although when functioning correctly and on an 
individual basis, each of these wastewater systems and discharges represents little risk to the 
water bodies of the Derg catchment, any poorly maintained or malfunctioning systems have 
the potential to negatively impact on water quality, particularly with regard to N and P. 
Additionally, areas in which these systems are clustered may also pose a risk to water quality 
within the Derg catchment. 

There is 120 km2 of forestry, mostly coniferous, within the Derg catchment, much of which is 
planted in areas where the soils are peaty. Therefore, forestry operations such as thinning and 
clear-felling may release DOC and sediment to watercourses, which can impact the drinking 
water treatment process. Additionally, whilst the area of peat-cutting is unknown, any cutting 
or other operations the disturb peat soils such as windfarm maintenance or decommissioning, 
are also likely to release DOC and sediment to water bodies. 

Finally, the estimated density of cows and sheep within the Derg catchment suggests that there 
is the potential for elevated nutrient and sediment export to water bodies through slurry 
spreading and erosion/poaching where areas near river banks are grazed. The main pesticides 
that are likely to be used in the Derg catchment are MCPA, mecoprop-P, glyphosate, triclopyr 
and fluroxypyr, all of which could pose a problem for drinking water treatment. 

Thus, overall, there are multiple pressures acting on the Derg catchment, all of which have the 
potential to impact on water quality. Specifically, the main impacts on water quality would be 
elevated nutrient, DOC, sediment and pesticide concentrations. 
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2.2.9.10. Risk maps of the Derg catchment 

As mitigation throughout the entire catchment is neither practical nor economical (Brazier et 
al. 2005), there needs to be a targeted approach to focus on areas of the catchment that are 
at highest risk of contributing pollution to water bodies. The source-mobilisation-delivery-impact 
continuum, originally proposed for phosphorus (Haygarth et al. 2005) but applicable to other 
contaminants, such as pesticides and sediment, provides a clear conceptual model for 
understanding, identifying and mitigating mobile threats to water quality in catchments. Once 
the source of contamination (e.g. area treated with pesticides) and receiving water bodies are 
known, the identification of pathways for delivery of contaminants to surface waters is key to 
assessing risk and identifying priority areas for mitigation approaches. 

In many Irish catchments, with high rainfall on sloping land underlain by clayey soils, overland 
flow is the primary pathway for contaminant loss from agricultural land (Thomas et al. 2016, 
Thompson et al. 2013). Areas of the landscape prone to generating overland flow during rainfall 
events and where flow pathways converge to connect to waterways – termed critical source 
areas (CSAs) - can be identified through modelling using high resolution elevation data for the 
catchment. The basis of the methodology for modelling overland flow pathways is the 

 topographic wetness index, In           , where α is the upslope contributing area for water to  

 each pointwith the gradient of the surface given by tan(β), which controls how quickly it drains 
away. The logarithm of the index relates to the assumption that the transmissivity of soil will 
decline exponentially with depth. High values of the topographic wetness index (TWI) indicate 
accumulation of flow at a grid cell due either to large upslope contributing areas flowing into 
that cell or a low gradient, which slows runoff. 

As part of the Source to Tap project, a map has been developed to identify areas at high risk 
for colour, turbidity and MCPA contribution to watercourses (see Cassidy 2018 for further details). 
The final model outputs were based on the Topographic Wetness Index (TWI), which represents 
the areas at greatest risk of developing overland flow during rainfall. Areas of high TWI are 
therefore at greater risk of transferring any contaminant present down slope and into a water 
body, thus impacting water quality. The benefits of using the CSA approach can include being 
able to implement catchment specific measures, targeting areas at highest risk thereby 
improving cost effectiveness and facilitating farmer participation. 

The areas with the highest TWI are predominately in the north and west of the Derg catchment 
(Figure 2.31) in upland areas. It has already been established in Sections 2.2.9.5 and 2.2.9.7 that 
watercourses in areas of forestry are at risk of increased sediment and DOC inputs and water 
bodies in managed grassland areas are at risk from increased sediment and pesticide inputs. 
Therefore, the risk map indicates that many water bodies in the Derg catchment are at risk of 
high colour, turbidity and MCPA, as well as potentially other pesticides and nutrients. 
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Figure 2.31 Map of the Derg catchment showing the areas with the highest topographic wetness index (TWI), which represents 
areas at the greatest risk of overland flow and therefore of transferring contaminants into water bodies.
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2.3. Step A3 – Ecosystem goods and services 

Ecosystem goods and services underpin human existence by producing food, regulating water 
and climate, removing waste products and benefitting our long-term health and happiness 
(UKNEA 2011). It is therefore vital to preserve and improve ecosystems in order to continue to 
reap the benefits they provide. The UK National Ecosystem Assessment (UKNEA 2011) recognises 
four categories of ecosystem services:  

1. Provisioning services, such as food, fuel and water;

2. Regulating services, such as flood, climate and water quality regulation;

3. Supporting services such as soil formation and nutrient cycling;

4. Cultural services such as recreation, education and aesthetic values.

The main ecosystem services and goods provided by the Derg catchment are summarised in 
Table 2.12. The descriptions of the goods and services in the table are drawn largely from the UK 
National Ecosystem Assessment (UKNEA 2011). The current provision of these key ecosystem 
goods and services within the Derg catchment is based on information from the catchment 
characterisation. The supporting services, including amongst others primary production, soil 
formation and nutrient cycling, are not listed as they are considered necessary for the 
production of all other ecosystem goods and services listed in the table.
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Ecosystem 
good or 
service

Good or 
Service 
type

Description Current and future status 
in the Derg catchment

Food Provisioning Production of crops, 
meat, fish. Includes 
agriculture, horticulture, 
commercial fisheries and 
game.

Food production is mainly 
livestock grazing with 
poultry production 
important and a few 
crops. There is no 
indication of future 
change.

Fresh water Provisioning Provision of water for 
abstraction as drinking 
water.

Significant quantities of 
water abstracted for 
treatment and distribution 
to supply. Future 
abstractions planned to 
remain at current levels.

Table 2.12 The current (i.e. pre-intervention) status of the ecosystem goods and services provided by the 
Derg catchment.
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Fuel Provisioning Production/excavation of 
natural combustible 
materials.

Forestry for timber and 
areas of peat dominate 
the upland areas and are 
cut for fuel. Provision may 
decline as peat runs out 
but no plans to stop and 
forestry likely to remain 
constant or increase.

Timber/fibre Provisioning Production of primary 
materials such as timber, 
wool and cotton.

Forestry for timber 
production dominates 
the upland areas. Plans 
exist to maintain currently 
planted areas.

Energy Provisioning Production of renewable 
energy resources 
including wind power, 
hydroelectric and 
biofuels.

There are several 
windfarm developments 
in the catchment and a 
number on the fringes. 
Several anaerobic 
digesters are present on 
farms throughout the 
catchment, which may 
produce methane for 
energy.

Water quality 
regulation

Regulating Protection of water 
quality and quantity 
determined by 
catchment processes.

Intact or restored peat in 
the upland areas controls 
runoff dynamics and 
filters water but much of 
the peat is degraded 
and some is cut.

Flood/erosion 
control

Regulating Protection from flooding 
and control of erosion by 
natural processes.

Intact or restored peat in 
the upland areas controls 
runoff dynamics and 
stores water, regulating 
flows but much of the 
peat is degraded and 
some is cut.

Pollution/
noise control

Regulating The maintenance of 
environmental quality 
through transformation 
and dilution of pollutants 
in air, soil and water, and 
attenuation of noise 
pollution.

Soil and water quality 
likely to be affected by 
agricultural, forestry and 
windfarm activities. 
Buffering capacity 
provided by Loughs Derg 
and Mourne. Unlikely to 
change in the future.

Ecosystem 
good or 
service

Good or 
Service 
type

Description Current and future status 
in the Derg catchment
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Climate 
regulation

Regulating Maintenance of a stable 
climate by regulating 
fluxes of greenhouse 
gases.

Areas of forestry are 
managed and 
temporarily represent only 
a transient carbon store. 
Peat is a large carbon 
store.

Disease and 
pest control

Regulating Regulation of diseases 
and pests through natural 
processes (e.g. crop 
pests, ticks).

Some natural land uses 
present which may 
harbour biocontrol 
species (e.g. ladybirds) 
but the majority of the 
land use is improved with 
pesticides. Unlikely to 
change into the future.

Pollination Regulating Regulation of crop and 
wild plant productivity by 
pollination.

Some natural land uses 
present which harbour 
pollinating species. 
Improved land also may. 
Unlikely to change into 
the future.

Aesthetic 
values

Cultural Benefits to wellbeing from 
aesthetic satisfaction and 
natural beauty.

Some natural land uses 
present which are valued 
for their aesthetics. 
Recognised by national 
and international 
designations.

Recreation/ 
tourism

Cultural Formal and informal 
recreational activities 
involving use or 
enjoyment of the 
environment. For 
example: walking, bird-
watching, recreational 
fishing.

National and 
international biodiversity 
designations. Some 
recreation and tourism 
infrastructure present in 
Killeter forest, fishing on 
the Derg River and cycle 
paths.

Historic/
cultural 
landscape

Cultural The contribution to 
wellbeing and 
knowledge associated 
with the existence of 
significant historical and 
cultural landscape 
features.

Landscape features are 
predominantly managed 
with some historical 
buildings, monuments, 
standing stones and 
earthworks.

Ecosystem 
good or 
service

Good or 
Service 
type

Description Current and future status 
in the Derg catchment
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Spiritual 
values

Cultural Benefits to spiritual 
wellbeing from natural 
places.

Some natural land uses 
present which may be 
valued for spiritual 
wellbeing. There is a 
monastic settlement on a 
rocky island in Lough 
Derg that was established 
in the fifth century by St 
Davog, a disciple of St 
Patrick. It remains one of 
Ireland’s most hallowed 
pilgrimage sites and has 
fascinated and inspired 
mystics, poets and 
supplicants for centuries.

Education Cultural The contribution to 
knowledge and learning 
associated with natural, 
historical and cultural 
landscape features.

Some natural land uses 
and some historical 
buildings, monuments, 
standing stones and 
earthworks present which 
provide education 
opportunities about 
ecosystems and 
biodiversity. 

Health 
benefits

Cultural Benefits to physical and 
mental health and 
wellbeing.

Recreation infrastructure 
present in the form of 
walking and cycling 
encourage exercise to 
improve physical and 
mental wellbeing. Some 
natural land uses 
recognised for aesthetics 
can improve mental 
wellbeing.

Biodiversity All Biodiversity assists food 
production, pollination, 
water quality and disease 
and pest control. Some 
aspects of biodiversity 
(e.g. certain species) are 
valued culturally.

Some natural land uses 
harbour species and soils 
that assist other goods 
and services. National 
and international 
biodiversity designations 
for both habitats and 
species (see Section 
2.2.4.2).

Ecosystem 
good or 
service

Good or 
Service 
type

Description Current and future status 
in the Derg catchment
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2.4. Step A4 – Outcomes and objectives 

The outcomes for a catchment management scheme in the Derg catchment are to: 

• Secure safe drinking water sources.

• Reduce treatment costs at the Derg WTW (and Lough Mourne WTP where
applicable).

• Contribute to the improvement of WFD status in river water bodies within the Derg
catchment.

The objectives for these outcomes include: 

• Improving the raw water quality in terms of the high MCPA concentrations and
reducing the variation in the turbidity and colour levels, thereby reducing the
level of treatment required at the WTW.

• Helping to ensure progress towards achievement of conservation objectives for
designated sites.

• Contributing to WFD measures to improve the status of WFD freshwater water
bodies in cross-border river basins.

• Reducing pollution in cross-border catchments through sustainable and costeffective
measures.

• Encouraging behavioural change in the community in relation to protection of
water.

• Upskilling community members in river monitoring.

Further to this, recommendations on how to address the issues affecting drinking water in  
the Derg catchment were made based on the outputs from the Catchment Characterisation 
report, DWSP, historical monitoring in the catchment and expert opinion, see the full details in 
Appendix B.
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Appendix 1 - Glossary/Additional information on some of  
the terms and parameters used 

MCPA MCPA usage is particularly prevalent in areas of marginal and upland agricultural land 
but here it is also most vulnerable to loss. This is because these soils are usually very wet, 
have high organic matter content and low pH and MCPA is highly susceptible to 
leaching, with mobility increasing as organic matter content decreases (Socías-Viciana 
et al., 1999, Jacobsen et al., 2008) and sorption in soils is strongly and negatively related 
to soil pH (Paszko, 2011, Jacobsen et al., 2008). Although in widespread use for 
decades, there have been limited studies on the environmental fate of MCPA and on 
its impact on aquatic ecosystems. The degradation of the compound in the 
environment is influenced by exposure to light (photolysis), soil type and oxygen 
availability within the soil matrix and in water (Paszko, 2011). MCPA is highly toxic to 
aquatic organisms according to The Dow Chemical Company (2015), although AERU 
(2016) classify MCPA as having low toxicity to aquatic algae and invertebrates, and 
low to moderate toxicity to fish and aquatic plants. 

Colour The Pt/Co or Hazen scale, also known as the APHA colour scale, is used to assess the 
colour – and therefore quality – of liquids which range from clear to yellow in colour. 
High concentrations of organic compounds in water during the disinfection stage of 
water treatment increase the amounts of disinfection by-products produced, 
particularly trihalomethanes (THMs), which may cause some cancers and negatively 
affect the reproductive system (WHO, 2005). Whilst there is no specific legal limit for 
the colour of treated water, the Drinking Water Directive (98/83/EC) states that the 
colour of the water should be “acceptable to consumers [with] no abnormal change” 
(Council of the European Union, 1998). 

Turbidity Turbidity is related to both colour and TOC concentration in that it is of the cloudiness 
or haziness of water caused by particles suspended within the water column. However, 
the difference is that the particles that cause turbidity and reduce the clarity of the 
water are often individually invisible to the naked eye and can be particles of any 
substance (i.e. they are not specifically compounds with an organic carbon 
component). Although turbidity can be caused by silt and soil, bacteria and chemical 
precipitates can also increase turbidity, meaning it is very important to monitor levels 
throughout the water treatment process (WHO, no date). Additionally, it is necessary 
to monitor and reduce turbidity before the addition of disinfectants such as chlorine, 
as even low turbidity can prevent disinfectants from killing germs effectively (WHO, no 
date). Whilst there is no specific EU legal limit for the turbidity of drinking water, the DWD 
states that water turbidity should be “acceptable to consumers [with] no abnormal 
change” (Council of the European Union, 1998). However, it is recommended that all 
EU Member States should aim to keep the turbidity of treated water below 1 
nephelometric turbidity unit (NTU) (Council of the European Union, 1998) to ensure 
treatment is effective.
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Appendix 2 – Catchment characterisation recommendations 

The biggest water quality issue in the Derg catchment is the high concentrations of MCPA that 
are frequently detected in the raw water and occasionally found in treated water. However, 
colour, turbidity and ammonia have also all been identified as posing a risk to the Derg WTW 
and the Lough Mourne WTP in terms of reducing water quality and therefore recommendations 
for improvement of these parameters within the Derg catchment are included in addition to 
those for MCPA reduction. Whilst increasing the amount of or improving water treatment 
processes could be seen as an option, the water quality problems all originate within the 
catchment and solving or reducing these problems at source will be better for the whole 
catchment instead of just drinking water quality. 

Recommendation 1 – Identify high risk areas within the catchment 

The Derg catchment is large and heterogeneous, containing a variety of land uses and, 
therefore, likely contaminant sources. Targeting measures to improve all parameters across the 
whole catchment may spread resources too thinly and be more expensive than necessary. The 
Source to Tap risk mapping report has already produced a map of the areas most susceptible 
to surface runoff, in which the risks of MCPA, colour and turbidity contamination of water courses 
will be higher (Cassidy 2018). These risk maps should be used with maps of agricultural land (for 
MCPA) and forestry or peat cutting (for colour and turbidity) to identify the critical source areas 
for each contaminant. 

Identification of the high risk areas within the catchment would allow for better targeting and 
prioritisation of resources in order to monitor and confirm whether a contaminant does actually 
originate from the identified areas and to mitigate against the risks posed by those 
contaminants. 

Recommendation 2 – Monitoring programmes within the catchment 

Once high risk areas have been identified, the risk of the areas needs to be verified. Additionally, 
the catchment should be monitored at critical locations (e.g. drinking water abstraction points) 
to fully understand the risks before any mitigative measures are implemented, and to determine 
whether the implemented measures are effective at reducing the risks. 

Investigative monitoring of MCPA should build on NIEA data and Derg WTW and Lough Mourne 
WTP operational and regulatory data. As there are likely to be numerous sources of MCPA across 
the catchment, a regular spatial sampling program should be used at the ends of tributaries 
and at strategic places along the main rivers to identify sub-catchments that are the greatest 
contributors. This could also be supplemented with passive samplers, such as Chemcatchers, 
which effectively monitor continuously but give a (usually fortnightly) time-weighted average, 
whereas regular grab samples indicate instantaneous concentrations. Monitoring at drinking 
water abstraction points again should use both instantaneous samples (preferably sub-daily), 
to investigate concentration peaks and troughs, and passive samplers to look at fortnightly 
averages. 
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As colour and turbidity are only a periodic risk to the Derg catchment, monitoring programmes 
for these should be focussed in areas where the risks are highest (e.g. in or near forests and peat-
cutting areas) in order to evaluate the effects of mitigative measures at a local scale. 
Monitoringof these parameters should continue at the WTWs/WTPs however, to ensure that any 
measures do not have negative effects further downstream and that contributions of colour 
and turbidity from other areas do not pass unnoticed. Ammonia is also likely to pose a risk 
periodically but will have numerous sources across the catchment. There is currently little 
understanding of the dynamics or sources of high ammonia concentrations within the Derg 
catchment. Therefore, online monitoring of ammonia should continue at the raw water intake 
to provide further temporal data and to indicate when shutdowns are necessary. Further 
investigation throughout the middle and lower areas of the catchment (as ammonia is unlikely 
to originate from the peat or forestry areas in the uplands and data from Lough Mourne WTP 
indicates that it is not an issue around Lough Mourne) should build on monitoring conducted by 
NIEA using in-situ sondes, such as EXO2 or ProDSS, to determine which areas contribute high 
ammonia concentrations and to target measures. 

The implementation of an MCPA sampling program at the Derg WTW drinking water abstraction 
point would provide water quality data within the drinking water catchment and confirm the 
quantities of MCPA entering the WTW from the river. The spatial programme would enable a 
better understanding of the potential sources and source areas of diffuse MCPA pollution within 
the catchment allowing more targeted implementation of measures to address the elevated 
MCPA levels. Monitoring programmes for colour and turbidity will enable exploration and 
validation of effectiveness of different measures to help futureproof the Derg WTW and Lough 
Mourne WTP against any potential increases in colour or turbidity. Online ammonia monitoring 
at the WTW intake will enable rapid shutdown to avoid abstraction of water containing high 
ammonia concentrations and the spatial programme should develop understanding of the 
potential sources and source areas of ammonia within the catchment and enable more 
targeted implementation of mitigative measures. 

Recommendation 3 – Public awareness and stakeholder engagement 

A public awareness and stakeholder engagement programme should be conducted within the 
Derg catchment to educate and engage farmers, other stakeholders and the general public 
on water quality issues and best practice guidelines to encourage water quality improvements 
through behavioural change. The campaign should be active and participatory to ensure that 
all relevant stakeholders are drawn into the action, bringing about behavioural changes. As the 
most pressing water quality issue in the Derg catchment relates to MCPA, the programme should 
focus on this issue, although may incorporate information, concerns and questions on other 
catchment issues, such as ammonia sources. Specific topics covered should include MCPA 
usage, buffer zones, best practice guidelines on pesticide container storage and disposal, 
impacts of water quality issues on drinking water and on the environment and use of alternative 
pesticides/pesticide application methods (e.g. weed-wiping). The methods used could include 
visits to premises/homes/farms, public meetings, clinics, talks and learning initiatives (to schools, 
farmers’ groups, etc.), the distribution of leaflets and voluntary and training opportunities for 
citizen science initiatives. 
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The public awareness and stakeholder engagement programme should be modelled on that 
of the Water Catchment Partnership, which aims to promote best practice guidelines in the use 
of pesticides to all users and reduce levels of pesticide in water, particularly drinking water 
catchments, through education and voluntary initiatives (NI Water 2013). It should also build on 
the existing multi-organisational Source to Tap programme, in which: 

• modules of a water education programme are offered to schools in the area

• volunteers are given training and equipment to participate in a citizen science initiative to
monitor river fly larvae as a proxy for water quality

• farmers and their families are invited to WTW open days to learn more about water treatment
and the substances that need to be removed

• talks and roadshows are held at various locations within the community to educate and
engage members of the public

• demonstrations of weed-wiping with glyphosate are presented to farmers and other
interested parties during knowledge transfer events.

The key impact of public awareness and stakeholder engagement will be to increase the 
knowledge and understanding of the sources, pathways and impacts of MCPA and other 
contaminants to watercourses. It is anticipated that this will result in behavioural change and 
thus a reduction in the frequency of high MCPA concentration detections at the Derg WTW. The 
education and volunteering components of engagement will empower future generations and 
residents within the catchment to manage, care for and monitor their environment through a 
gain in knowledge and skills. Additionally, engaging with the farming community, a working 
partnership between them, the water companies and other stakeholders to protect drinking 
water sources will be fostered. 

Recommendation 4 – Stakeholder engagement (financial incentive schemes) 

Whilst stakeholder engagement through education and volunteering is worthy and likely to be 
effective to those stakeholders who are interested, financial engagement is likely to reach further 
into the farming community. Additionally, it is recognised that, whilst many land managers and 
farmers wish to implement measures on their land that could benefit water quality, they cannot 
be expected to fund those which go beyond existing regulatory requirements, such as cross 
compliance and nitrates action plans. The approach of financially incentivising changes in land 
management practices will promote the protection of drinking water sources, and thus aquatic 
ecosystem health, through sustainable measures whilst ensuring that land managers are not 
disadvantaged by selecting a more sustainable approach to their activities by providing suitable 
compensation. 

A financial incentive scheme could take a number of different forms but would likely either be 
a scheme such as the Land Incentive Scheme (LIS) trialled by the Source to Tap project, in which 
a list of fully funded measures are compiled and those most likely to improve water quality are 
implemented on a farm by farm basis, or a community fund, in which equal payments would 
be released annually to all farms within the catchment provided that certain water quality 
targets were achieved. The risk with the former is that land managers would abandon or fail to 
maintain measures once the scheme has ended and payments have ceased. The risk with the 
latter is that, if the agreed targets are not met for several years due to a minority of land owners 
not complying, other land owners may also cease their efforts. 
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A possible solution to this would be to begin with a scheme implementing specific measures 
that would help farms to reduce their inputs of MCPA and sediment to watercourses and then 
use a community fund, possibly from EU funding sources due to the Derg being a cross-border 
catchment, to maintain or improve these reductions once the initial scheme has ended. This 
would both enable initial capital investment, which many land owners may not be able to do 
by themselves with only a single reimbursement a year, and encourage upkeep, maintenance 
and further improvement of measures thereafter, with land managers self-monitoring and 
encouraging farms not involved in the original scheme to implement sustainable management 
practices. However, caution should be taken if sediment-related targets (i.e. for colour and 
turbidity) are used, since not all sediment inputs will come from farms – a large portion of the 
sediment in the rivers is likely to derive from forestry activities and peat extraction (Cummins and 
Farrell 2003, Machava et al. 2007, Scott et al. 1998). 

The impacts of a financial incentive scheme would be an improvement in drinking water quality 
with regards to the targeted parameters of MCPA and sediment (thus improving turbidity and 
colour), a sense of partnership and collaboration between land managers, and investment on 
farms within a catchment where some of these improvements may not otherwise be possible. 
However, to ensure the greatest benefits, the proposed measures within a scheme such as the 
Source to Tap LIS would need to be prioritised for each farm to ensure the best benefit per unit 
cost and the performance of land managers would need assessing through the agreed MCPA 
and sediment levels in order to ensure compliance and determine whether or not the 
community fund should be released. 

Recommendation 5a – Stakeholder engagement with Forest Service and Coillte 

Interaction with both Forest Service (NI) and Coillte (Ireland) should continue within the Derg 
catchment in order to assist with the implementation of measures to prevent the potential for 
water quality impacts that may represent a significant risk during the forestry cycle and to 
increase the likelihood of gaining early warning should activities occur which may impact on 
water quality. 

This engagement should involve discussion with Forest Service and Coillte on the felling 
programme of forested areas within the Derg catchment and the impact that this may have 
on colour and turbidity levels. This discussion should be in advance of felling in order to mitigate 
against the impacts by planning and implementing measures which may reduce these. 
Additionally, protective forestry measures and the potential redesign of forestry stands for any 
newly planted or replanted areas should be discussed. 

The main impact of engaging with Forest Service and Coillte would be to reinforce the message 
that forestry activities have the potential to negatively impact water quality, and thus mitigation 
measures should be used where possible. Additionally, regular dialogue about the felling plan 
should act as an early warning system for the potential of water quality deterioration during 
forestry activities to allow for measures, such as switching water intake sources, to be 
implemented and monitored. 
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Recommendation 5b – Reduce forestry impacts on water quality 

As felling is the most likely time for forestry to impact on water quality (Cummins and Farrell 2003), 
attention should be focussed on measures to mitigate the impacts of felling activity. Whilst there 
are a variety of measures available, many should already be employed by Forest Service and 
Coillte. These measures include the use of sediment traps, which reduce the amounts of 
sediment leaving the site and entering watercourses, and functional buffer zones, which are 
sited along watercourses and aim to slow the flow of water leaving the site, thus increasing 
infiltration and nutrient and sediment retention. 

One additional measure that should be considered is drain blocking. Drain blocking can be 
used in conjunction with functional buffer zones to further reduce the flow of water leaving the 
forest site. Drains can be blocked at strategic points on the woodland side of the functional 
buffer zone, preferably on the least sloping parts of the site. Contractors who are trained should 
be used to do this work if possible, although Forest Service and Coillte could also block drains 
themselves, providing an assessment of ideal drain placement has been carried out with an 
expert beforehand. Drain blocking should occur as soon after felling as possible, in order to 
derive maximum benefits in terms of sediment retention from the blocked drains (Armstrong et 
al. 2009), and drains should not be re-established, nor new drains dug, in areas where forestry is 
replanted. 

Whilst ideally, the additional measure of drain blocking should be implemented in all forestry 
blocks subject to felling, this may not always be possible due to financial or time constraints. 
Therefore, identifying the areas of forestry with the highest risks of adversely impacting water 
quality would enable finance and resources to be targeted at these areas to implement the 
additional measures. The approach should utilise the existing risk maps for forestry areas created 
under the Source to Tap project, which determines areas most at risk of surface runoff, and 
discussion with Forest Service and Coillte to encourage them to implement this measure. 

The impacts of targeting and implementing additional measures in areas of forestry that are 
being or have just been felled will reduce the risk of sediment loss from the forestry sites and thus 
reduce the risk of increased colour and turbidity to watercourses. Additionally, as many forests 
within the Derg catchment are planted on peat or peaty soils, reducing the speed of surface 
runoff and increasing water infiltration into the soil is likely to have carbon benefits, as wet peat 
does not oxidise as quickly as dry peat and stabilisation of the water table can encourage 
growth of peat-forming plant species. 

Recommendation 6 – Reduce peat extraction 

Intact peatlands naturally leach colour and lose sediment, particularly during heavy rainfall 
events following prolonged dry periods (Scott et al. 1998). However, disturbed peatlands without 
a cover of vegetation contribute far more sediment to watercourses, increasing colour and 
turbidity levels (Evans et al. 2006). During peat extraction, whether for fuel or horticultural 
purposes, the surface vegetation layer is removed and the older, deeper peat is dug out. Often 
the extracted peat is left on the surface to dry out before removal, which also dries the exposed 
surface. Additionally, ditches are sometimes dug through the peat before extraction to aid 
drainage and speed the surface drying time: these increase the amounts of sediment reaching 
watercourses, as they become preferential drainage channels, the edges of which are scoured 
by the water movement, and the increase the speed of water flow off the peatland, reducing 
infiltration (Smart et al. 1986). 
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Therefore, in drinking water source catchments, there should be engagement with those who 
are extracting peat to encourage them to reduce, or preferably cease, peat extraction 
activities in order to reduce the colour and turbidity levels in nearby watercourses. Whilst there 
is currently no known commercial peat extraction within the Derg catchment, there are areas 
of domestic peat cutting (mainly for fuel) in the upland areas. Engagement should be with the 
owners of the peat plots and may include education about the impacts of their activities on 
water quality and the peatland carbon balance, encouragement to switch to a more 
sustainable source of fuel or financial incentives to cease cutting. Additionally, on areas of peat 
that have already been cut, a programme of restoration to block any drains present and 
revegetate bare surfaces may also bring benefits by reducing erosion, drying and sediment loss. 

The primary impact of reducing peat extraction within the Derg catchment would be to reduce 
the amount of sediment lost and colour leached to watercourses, thus reducing levels of colour 
and turbidity in the drinking water source rivers. Additionally, as peat is a very dense carbon 
store, reduced extraction will also have carbon benefits as the carbon will continue to be stored 
in the soil rather than being released to the atmosphere during burning or oxidation. Drain 
blocking and revegetating extracted peatlands will likely raise the water table, increasing water 
infiltration and thus preventing oxidation of the peat and encouraging growth of peat-forming 
plant species, which should have further benefits for carbon sequestration. 

Recommendation 7 – Address ammonia emissions and cryptosporidium risks 

There are frequent recorded incidents of high (> 0.3 mg L-1) ammonia concentrations in the 
intake water from the Derg catchment, which have resulted in the temporary shutdown of the 
raw water inlet. This is causing a problem for the drinking water supply in that the shutdowns are 
reducing the water intake which may lead to a higher demand than the WTW can supply. It is 
likely that at least some of the ammonia spikes originate from agriculture (e.g. runoff from fertiliser 
application or slurry spreading), although the link has yet to be confirmed. Therefore, 
engagement and collaboration of NI Water with the investigative team from NIEA should 
continue, including reporting all triggers of the Derg WTW inlet ammonia alarm to them. 

If the ammonia is predominantly from agriculture, it increases the risk of cryptosporidium oocysts 
being present in the raw water as they usually derive from faecal matter. Whilst these can largely 
be filtered out of the water during treatment and cryptosporidium is not currently seen as a 
problem in the Derg catchment, the higher the number of oocysts in the raw water, the more 
likely it is that some will pass through the filters into the final water. Additionally, the higher the 
concentration of faecal matter (and sediment) in the water, the faster the filters will become 
blocked. Therefore, reduction of cryptosporidium oocysts and ammonia emissions from the 
catchment sources should be the focus of measures to reduce the drinking water contamination 
risk. Measures should include engagement with farmers to educate them on the risks that slurry 
spreading and chemical fertilisation under inappropriate conditions (e.g. shortly before heavy 
rainfall) has to water quality. 

Investigation into ammonia sources within the Derg catchment will provide a target group or 
groups at which to aim education and mitigative measures. Continuing collaboration of NI 
Water with NIEA should aid this process as information can be shared, reducing the amount of 
replication in monitoring effort by both parties. Education of and engagement with farmers 
within the catchment should help to reduce the risk of cryptosporidium problems and possibly 
also ammonia emissions. 
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Recommendation 8 – Engagement with WWTW/WWTPs and septic tank owners 

When maintained and functioning correctly, WWTW/WWTPs and septic tanks represent a very 
low risk to drinking water quality. However, poor performance or treatment issues at 
WWTW/WWTPs and large numbers of septic tank discharges from inadequate percolation areas, 
improperly maintained tanks or direct discharges to surface water via misconnections can pose 
a threat to water quality, mainly in terms of nutrients such as phosphorus and ammonia (Withers 
et al. 2011, Withers et al. 2012). Whilst the Derg WTW has an online ammonia monitor to warn of 
high ammonia concentrations and trigger intake shutdown, this merely detects the problem at 
the last possible moment. 

Therefore, continued liaison with WWTW/WWTPs regarding works performance and notification 
of potential treatment issues or poor quality discharges is recommended to gain as early warning 
as possible for potential nutrient problems emitting from them. Engagement with septic tank 
owners is also recommended to remind them of the free annual septic tank emptying service 
provided by NI Water and to educate them on the benefits to surface water – and drinking 
water source – quality that properly connecting and maintaining a septic tank has. 

The main impact of engagement with WWTW/WWTPs and septic tank owners will be to reduce 
the nutrient load that they discharge to the rivers. It will also maintain working relationships 
between WTW/WTPs and WWTW/WWTPs and will engage septic tank owners in meaningful 
dialogue about the benefits they can contribute to water quality by maintaining their septic 
tank. 

Recommendation 9 – Co-ordinate with Irish Water and the Water Catchment Partnership 

As the Derg catchment is cross-border, collaboration and co-ordination with Irish Water, and 
other cross-border partners is important to ensure that efforts directed to improve water quality 
on one side of the border are counted by events on the other side. A co-ordinated approach 
also allows for resources to be shared and focussed towards a particular problem rather than 
duplicated, thus saving time and money. As the Water Catchment Partnership is a working 
partnership of a number of organisations, which aims to tackle the problem of pesticides in the 
water environment, particularly drinking water catchments, co-ordinate with them is 
recommended for the same reasons of shared effort and resources (NI Water 2013). 

The impacts of co-ordination with cross-border partners, such as Irish Water, and with the Water 
Catchment Partnership include increased collaboration with these groups which will enable 
sharing of effort and resources to better target problems such as pesticide loss to watercourses 
throughout the whole catchment. It may also enable the solving or mitigating of catchment 
problems that NI Water would be unable to achieve alone. 

Recommendation 10 – Liaise with DAERA on post-Brexit agricultural policy 

Brexit presents an opportunity for the UK government to review its current agricultural policies. 
Continuing to liaise with DAERA by highlighting all the issues with drinking water source quality 
across Northern Ireland that may stem from agriculture (such as pesticides and ammonia) 
enables NI Water to potentially feed into and influence these policies. Suggestions for changes 
to agricultural policies could also be made and include evidence-based results from specific 
projects (e.g. Source to Tap) or generally accepted measures that improve water quality (e.g. 
extension of no-spray zones or buffer strips along watercourses). 
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The main impact of liaising with DAERA on the post-Brexit agricultural policy will be to influence 
policy in order to achieve a reduction of contaminants, particularly pesticides, sources and 
inputs into watercourses from which drinking water is sourced. This will therefore reduce 
treatment costs in the future and may result in the reduction of the need for financial investment 
in a catchment management scheme. 

Recommendation 11 – Liaise with wind farm projects 

The construction phase of wind farm developments can be damaging to water quality in terms 
of the amounts of sediment (and sometimes nutrient) release and changes to hydrology and 
flow regime associated with the provision of the necessary infrastructure (e.g. turbine bases, new 
roads, drainage, substations, etc.) (Grieve and Gilvear 2008). Whilst NI Water has little control 
over the siting and building of wind farms, liaising with existing wind farm developments and 
discussing the potential impact they may have on water quality is recommended in order to 
gain knowledge of the problems and prepare for them. For proposed developments, it is 
recommended that representations are made at the planning stage to ensure the development 
is carried out in a manner that will not impact on the quality drinking water supplies. 

Points to be considered when making a representation or response to a proposed wind farm 
development include: 

• Drainage associated with wind farms should originate within the development site and not
connect to upstream drainage systems or directly to watercourses. Where possible drains
should discharge through vegetated buffer strips at their downstream site limits.

• Buffer zones along all waterways to reduce the amounts of sediment and nutrients reaching
watercourses by impeding all free flow. To ensure their function throughout, heavy machinery
should be excluded from these areas by physical barriers.

• The use of sediment control measures such as settlement ponds, interception ditches and
silt fencing to prevent disturbed soils reaching watercourses. Triple silt fencing should be used
in the areas of highest risk, which can be identified from risk maps, and single or double silt
fencing should be used at frequent intervals along pathways toward watercourses. Silt
fencing should be removed only when bare soil is revegetated, and sediment movement is
no longer a high risk.

The impacts of liaising with wind farm developments would be to gain information on the 
potential risks that existing wind farms may have on drinking water source quality to implement 
measures at the WTW/WTPs and to provide responses to proposed developments that will help 
to protect drinking water sources. This will reduce sediment and nutrient input into watercourses 
and thus reduce treatment costs. 
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DISCLAIMER 

The views and opinions expressed in this report do not 
necessarily reflect those of the European Commission 

or the Special EU Programmes Body (SEUPB).
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www.sourcetotap.eu

The Source to Tap project is supported by the European Union’s INTERREG 
VA Programme, managed by the Special EU Programmes Body (SEUPB)

http://www.sourcetotap.eu
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