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Executive Summary 

 The protection of drinking water supplies from contamination plays an important role in ensuring the 
supply of clean, safe and wholesome drinking water supplies for consumers. In view of the 
contamination pressures common to many surface waters, the Stranooden GWS Source Protection Pilot 
Project aimed to provide a model of best practice in the engagement of stakeholder communities 
towards the adoption and implementation of practical, non-technological and effective measures aimed 
at improving source water quality. 

Building on the recommendations of The National Source Protection Pilot Project 2005-2010, the 
National Federation of Group Water Schemes (NFGWS) - in conjunction with the National Rural Water 
Services Committee - agreed a phased strategy that included the delineation of all GWS source 
catchments and the development and implementation of Integrated Source Protection Plans for every 
drinking water supply. As the source delineation phase was completed in 2019, the second phase began. 
This report focuses on the development and implementation of source protection strategies as part of 
Water Safety Planning from source to tap. 

In response to a Letter of Direction from Monaghan County Council on foot of herbicide exceedances 
in its drinking water supply - and given the prohibitive capital and operational costs of treating herbicide 
- Stranooden GWS proposed the adoption of a collaborative multi-agency approach to resolving this 
issue as well as wider contamination of its raw water source at White Lough. Such an approach, 
generally referred to as Integrated Catchment Management, was especially important for Stranooden 
GWS as the bulk of its source catchment is outside of the GWS supply area. 

White Lough is amongst the most impacted lakes in the region, with both rural and urban pressures 
from agricultural, municipal and domestic sources. Historic raw water sampling and a more robust 
monitoring programme as part of this project, identified two key issues of concern; unacceptably high 
levels of herbicide contamination (especially MCPA) and excessive nutrient loading (especially 
phosphates). Because of the complexity and scale of its raw water catchment, Stranooden GWS was 
selected to participate in the Source Protection Pilot Project Phase II.  

As a first step, an operational committee including representatives of relevant statutory and non-
statutory bodies was established. Its role was to determine what each stakeholder organisation might 
contribute to the project and to oversee and advise on progress. The wider objectives of the pilot project 
were established by a National Steering Group.  

The methodology of the project followed the structured approach recommended in A Framework for 
Drinking Water Source Protection (2019) and included extensive raw water sampling and analysis, 
detailed delineation and characterisation of the catchment, identification of critical source areas and 
consideration of the best means of encouraging involvement in the project by local farmers and the 
wider public. 

Although there was a very challenging environment for communication opportunities from March 2020 
(due to the Covid-19 pandemic and resulting lockdowns), the Project utilised local print and 
broadcasting media, signposting and direct engagement with schools, CE workers, Tidy Towns, local 
organisations and businesses to encourage participation in water protection. A rivers trust organisation 
‘Friends of the Dromore’, formed under the auspices of Stranooden GWS as part of its community 
outreach, is focused on improving the entire Dromore system to its confluence with the Annalee below 
Cootehill. 

A preliminary Source-Pathway-Receptor (SPR) model was developed to determine the main issues and 
pressures within the catchment. Given the scale of the catchment (129km2), it was important to identify 
the most vulnerable sub-catchment so that resources could be targeted there, rather than adopting a 
scattergun approach. This too is in keeping with best ICM practice.  A desktop study and field 



 
 

investigation identified elevated P concentrations and MCPA contamination in the Derryvalley sub-
catchment relative to the other four sub-catchments within the Dromore river system that feeds into 
White Lough. This sub-catchment was, therefore, the primary focus of the Project.  

Services were made available to the farming community as a means of building up goodwill and to 
eliminate or reduce the risk of MCPA contamination in the surface water by communicating the hazards 
of pesticides in their drinking water. A weed-wiping service was introduced, targeting the common 
rush. While this was offered primarily to farmers in the Derryvalley sub-catchment, it was also provided 
in the wider source catchment as a means of generating discussion amongst farmers re herbicide use. 
However, following a review it was realised that a high percentage of the farmers that availed of the 
service might be described as ‘less intensive’ or ‘part time’ and would not normally have used herbicide 
products.  

Ongoing monitoring results showed continued high levels of MCPA exceedances in the Derryvalley 
sub-catchment, as the weed-wiping service had not appealed to the more intensive farmers that manage 
pasture using herbicide, including MCPA. To engage with this cohort and as a means of building up a 
good working relationship, a boom sprayer repair service, largely funded out of the group scheme’s 
own resources, serviced 64 boom sprayers, primarily in the Derryvalley sub-catchment. This initiative 
contributed to a >50% reduction in MCPA loading in the targetted sub-catchment in 2021 as compared 
to 2020.  

In keeping with the overarching aim of Integrated Catchment Management (ICM), the focus of 
Stranooden GWS was to put the right mitigation measures in the right place. As the Derryvalley sub-
catchment includes a river course (65 kilometres approx.), the first step was to identify those pollution 
pathways along which phosphorus loss was greatest, including those points at which substantial 
quantities of livestock had direct entry to watercourses and those where overland or sub surface flow 
entered the system. River walks along with Pollution Impact Potential Point (PIPP) maps provided by 
the EPA Catchment Team greatly helped in informing site selection. However, additional pathways 
were identified through on-site observation during extreme weather events. 

A significant number of critical source areas were identified. Rather than trying to resolve all of these, 
Stranooden GWS and its consultants engaged directly with 21 farmers on whose lands action was 
deemed most necessary, with the aim of formulating and agreeing specific mitigation measures. 15 of 
these farmers agreed to participate. It is important to note that due to the limited scope of this Project 
measures were not considered for all identified CSAs. It is the intention of Stranooden GWS to agree 
measures with those landowners as part of the Scheme’s ongoing source protection process. Indeed, 
some additional farmers have approached the GWS, asking to be included should further measures 
become available. 

Overall, the agreed measures discussed in this report included the installation of 12.920km of fencing, 
4.335km of mixed species hedging, 2.050km of bank restoration measures and 5,580m² of willow 
buffer. This report gives a full and concise account of the measures installed at each of the 24 sites on 
the 15 farms that were included, deviations on measures encountered and reasons for the changes where 
applicable.  
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1.0 INTRODUCTION 

Stranooden Group Water Scheme (GWS) in County Monaghan was selected as part of the National 
Federation of Group Water Schemes (NFGWS) Source Protection Pilot Project Phase II. This was the 
surface water element of the project, focusing on Stranooden GWS lake source, White Lough. The 
groundwater element project encompassed nine group water schemes in Counties Roscommon and 
Westmeath.  

Project funding was approved by the Department of Housing, Local Government and Heritage 
(DHLGH) under the Multi Annual Rural Water Programme (MARWP) 2019 – 2021. The main 
objective of the pilot project was to provide a best practice model for group water schemes in building 
understanding of and sympathy for the source catchment and developing, with local stakeholders, a 
source protection plan for delineated source catchments. This protection plan should encourage and 
facilitate active participation by the whole community in the adoption and implementation of practical 
measures that aim to improve water quality and reduce pollution risks. Both pilot projects operated 
under the guidance of separate Operational Meeting Groups and one overarching Steering Group.  

The development of an Integrated Catchment Management (ICM) Plan and implementation of source 
protection measures from the plan formed a key part of the Stranooden pilot project from its 
commencement in 2019. The establishment of partnerships with all relevant stakeholders was critical 
to the success and progression of the project, although face-to-face meetings were not possible through 
the Covid-19 pandemic. Given that the project continued into 2022 it was impacted by the pandemic in 
various ways. Interaction with the various stakeholders, not least with farmers in the catchment, was 
restricted. The progress of planned mitigation works was also affected as was the roll-out of the 
awareness campaign that had been developed in the early planning stages of the project. However, due 
to the determination of Stranooden GWS the obstacles were largely overcome, as is clear from this 
report. 

Funding (at 100%) was administered by the Local Authority, Monaghan County Council. An allocation 
of €707,196 was approved towards the project in the MARWP 2019 -2021 with a further allocation of 
€79,000 approved in 2021 towards project completion, bringing the total grant allocation amount to 
€786,196. A breakdown of expenditure incurred is included in Appendix 1 of this report. 

At the early stages of the pilot project, a working group led by the NFGWS developed ‘A framework 
for drinking water source protection’ (2019). This framework provides generic guidance for the 
catchment component of drinking water source protection and sets out a series of logical steps to follow 
when developing an Integrated Source Protection Plan (ISPP).  In the outworking of this project, 
Stranooden GWS followed the guidance contained within the aforementioned framework and 
consequently has structured this report in accordance with the various components described within that 
document.  

This report provides an evaluation of untreated water quality in the source catchment (i.e. baseline 
condition, quality concurrent to the progress of the project and early conditions after the implementation 
of measures). An overview of the catchment characterisation is provided, in addition to a description of 
the source protection measures that were implemented.  

Source protection is, of course, a process and needs to be a priority in the management and operation 
of any drinking water supply. This is clearly understood by the Board and management of Stranooden 
GWS, which now employs a full-time source protection officer (SPO) for what is a large and highly-
impacted source catchment. 
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1.1 The National Context 

The protection of drinking water sources from contamination plays an important part in ensuring the 

supply of clean, safe and wholesome drinking water supplies for consumers, as it reduces over-reliance 

on treatment systems. Recognising this and building on the recommendations of the National Source 

Protection Pilot Project 2005-2010, the National Federation of Group Water Schemes (NFGWS), in 

conjunction with the National Rural Water Services Committee, agreed a strategy in 2012 that focused 

in the first instance on the delineation of all GWS source catchments as an essential initial step in source 

protection. As this mapping and preliminary assessment work was completed, the Federation’s focus 

turned to the second phase of its strategy; promoting the development and implementation of source 

protection strategies on all group water schemes as part of Water Safety Planning from source catchment 

to tap. 

In the years since the Federation launched its strategy, Ireland’s efforts to meet its obligations under the 

Water Framework Directive (WFD) have prompted the adoption nationally of an Integrated Catchment 

Management (ICM) approach to source protection. This approach is entirely in keeping with the 

community ethos of group water schemes, as it provides an avenue for individuals and communities to 

shape and contribute to source protection plans in their own catchments. Furthermore, it reflects the 

historic experience of Ireland’s rural water sector, where farmers and householders worked together 

‘for the good of the parish’.  

The group water scheme sector was largely constructed in the 1970s as a response to Ireland’s entry to 

the then European Economic Community and the increased emphasis on hygiene standards in food 

production, not least in the dairying sector. Farmers and local dairy co-operatives were the main drivers 

of the sector, while the goodwill of individual landowners in providing access and wayleaves for 

pipework and other infrastructure was a key factor in keeping costs down and ensuring the successful 

construction of schemes in the region.  

In approaching source protection, and as a sector with strong roots in rural communities, the NFGWS 

is cognisant of the fact that contamination pressures arising from agricultural activity can only be 

successfully addressed by working with farmers and harnessing their sense of pride of place and track 

record in community activism. Bearing this in mind, and as a contribution to the ICM approach, the 

NFGWS – in collaboration with a range of stakeholders - developed ‘A Framework for Drinking Water 

Source Protection Plans’. Prior to the completion of this framework and partly to inform it, two pilot 

projects were launched in 2018 as part of an NFGWS/community-led approach to source protection 

planning and implementation. These included a surface water pilot project focusing on the lake source 

supplying Stranooden GWS in County Monaghan and a groundwater pilot project encompassing nine 

group water schemes in Counties Roscommon and Westmeath.  

Whatever about its strengths in terms of community engagement, the GWS sector does not have the 

technical knowledge, nor the enforcement powers required as part of source protection planning and 

implementation. For this reason, it was understood from the outset that the active support, advice and 

guidance of both statutory and voluntary agencies would be needed, both at national and local level. To 

this end, an overarching multi-agency steering group was established to co-ordinate both projects, while 

two multi-agency operational groups were established at a local level for the surface water and 

groundwater projects respectively.  
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This document includes the ICM plan developed for the surface water pilot project on the Stranooden 

GWS source at White Lough on the Dromore River system. The groundwater supplied scheme ICM 

plans produced by Tobin Consulting Engineers in conjunction with the Geological Survey of Ireland 

(GSI) and the NFGWS are dealt with separately.  

 

1.2 The local context 

1.2.1 The group water scheme sector in County Monaghan 

There are 12 group water schemes located in Monaghan that source, treat and deliver potable water to 

some 60% of the population of the county. The lake sources upon which most rely were relatively 

unpolluted in the 1960s / 1970s and, consequently, treatment infrastructure was minimal. While some 

local schemes installed slow sand filter beds, others relied solely on simple chlorination. Because of the 

limited productive capacity of much of the land in the county, farmers were quick to take advantage of 

emerging intensive agricultural enterprises, including poultry rearing and mushroom production, while 

the improved and heavier breeds of cattle introduced following accession to the EEC were finished until 

factory ready and no longer sold off as stores (as had occurred traditionally). Rising incomes saw 

investments on the domestic front also and the provision of piped water encouraged the construction of 

new homes with bathroom facilities and septic tanks to treat wastewater. 

Through the 1980s and 1990s, disposing of the waste from the intensification of agricultural production, 

in addition to emerging urban and domestic pressures, led to marked water quality deterioration in lake 

sources nestling in the heavy clay drumlins of the region, many of which became eutrophic. By the late 

1990s a crisis point was reached, as consumers turned away from tap water and annual EPA reports on 

drinking water quality indicated serious levels of both microbiological and chemical contamination. 

Under the Rural Water Programme, the initial focus was on the provision of treatment facilities to ensure 

that human health was protected. County Monaghan piloted the Design Build Operate (DBO) bundling 

approach to resolving widespread parametric failures in the GWS sector and this strategy has proven a 

major success, with generally high compliance now being achieved across all parameters. The 

appointment of paid management and staff and a major reduction in daily water demand has contributed 

to this success. 

However, as the National Source Protection Pilot Project clearly demonstrated, the provision of end-of-

pipe solutions had no beneficial impact on raw water sources: eutrophication continued as a major issue 

due to nutrient loading, to the extent that a number of lake sources in the county are currently at ‘poor’ 

or ‘bad’ status, contrary to the requirements of the Water Framework Directive. In addition, 

microbiological and herbicide contamination has continued to pose a significant challenge for both 

public and private drinking water supplies. 

 

1.2.2 White Lough/Stranooden GWS  

Of all the drinking water sources in County Monaghan, White Lough - from which Stranooden GWS 

abstracts its raw water supply - is amongst the most impacted by agricultural and domestic pressures. 
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In addition (and unlike other drinking water sources in the region) it is also impacted by urban pressures, 

as it is located on the Dromore River system, 3.4 kms downstream of the town of Ballybay. Fifty-five 

hectares in extent, the lake is shallow and, because of the flashy nature of its 129 km2 catchment, is 

subject to considerable variability in raw water quality.  

This source has supplied raw water to Stranooden GWS since its construction in the late 1970s. Water 

is pumped 9kms to the scheme’s treatment facility and reservoir site before being gravity fed to 

approximately 1,100 domestic connections and some 400 agricultural and commercial connections, 

making it one of the largest schemes in Ireland. 

To provide quality drinking water, in the late 1990s the scheme piloted a new treatment facility with 

coagulation, dissolved air flotation and sand filtration. Since 2003, treatment has been managed by 

Veolia Water Ltd as part of the Monaghan DBO bundle. An 11-member voluntary committee oversees 

the affairs of the scheme, while five full-time staff are employed, including a general manager, an 

administrator, two maintenance technicians/caretakers and a source protection officer.      

 

1.2.3 Pilot site selection  

In December 2014, a Preliminary Report on Source Protection was completed for Stranooden GWS by 

Dr Alec Rolston of the Centre for Freshwater and Environmental Studies in Dundalk Institute of 

Technology. In addition to delineating the White Lough catchment, a desktop study was completed to 

determine water quality in the lake and its tributaries and to identify possible pressures on the source. 

It was concluded that both urban and agricultural pressures were contributing excessive nutrient loading 

to White Lough.   

In recent years, more targeted sampling has identified unacceptably high levels of herbicide (and 

especially MCPA) contamination in White Lough and its tributaries. Arising from identified parametric 

failures, Monaghan County Council (as supervisory authority) wrote to Stranooden GWS, requesting 

information as to how the scheme proposed to address this issue. In response, the scheme, with NFGWS 

assistance, explained that it saw two options; one, the installation of treatment to remove herbicides and 

2. working at catchment level to stop the contamination of the raw water supply. In relation to the latter 

option, it further explained that while the GWS was prepared to play its part in efforts to address 

contamination of the source, two factors mitigated against its being able to do so on its own; firstly, 

much of the catchment for White Lough is outside of their supply area (see Figure 1) and, secondly, the 

scheme lacked the technical expertise and enforcement powers that would be required.  

As a result of this correspondence (and in view of the unaffordability of herbicide treatment on 

community-owned drinking water supplies), it was determined that source protection measures were 

required to tackle both the herbicide and nutrient issues within White Lough and that Stranooden GWS 

would be a suitable candidate scheme for the Phase II Source Protection Pilot Project (Surface Waters). 

In addition, given the size of the scheme’s supply catchment1 and the confirmed presence of multiple 

 
1 While the Clare River which supplies the Milltown GWS represents the largest GWS surface water catchment, White Lough 
is the largest lake catchment in the sector. 
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types of pressures (i.e. both urban and rural), it was felt that the catchment would provide a robust test 

of any model or ‘framework’ that might evolve on the protection of surface water sources. 

Figure 1:  
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1.3 Structure of project  

Following a decision of the Stranooden GWS committee at its April 2018 meeting, to proceed with the 

preparation of a detailed source protection plan, the appointment of a full-time project manager was 

deemed necessary. Patrick McCabe (a former Stranooden GWS bursary student who previously studied 

White Lough as part of a master’s research project) was approached and following a formal interview 

by the NFGWS was recommended for appointment. The board of Stranooden GWS unanimously 

accepted the NFGWS recommendation and Patrick McCabe was appointed project manager with effect 

from 2nd July 2018. Additionally, Dr Alec Rolston of Dundalk Institute of Technology (DkIT) was 

appointed in a supporting role to the project. Following Patrick McCabe’s recruitment to the staff of the 

NFGWS in 2019, the post of project manager was taken up by Ross MacDonald.  

The first task of the project team was to set out the overarching objective of the project and to commence 

the foundation work for the development of a detailed source protection plan. A number of key 

stakeholders were identified to assist in the project and to offer guidance on its direction. Over the 

lifetime of the project seven operational group meetings were held: 

 Inaugural Operational Meeting – 06th September 2018; 

 Second Operational Meeting – 28th November 2018; 

 Third Operational Meeting – 27th March 2019;  

 Fourth Operational Meeting – 22nd July 2019;  

 Fifth Operational Meeting – 27th November 2019;  

 Sixth Operational Meeting (online) – 18th December 2020; and 

 Seventh Operational Meeting – 19th October 2021. 
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2.0 OVERARCHING OBJECTIVE  

To provide a best practice model for surface-water supplied group water schemes in building 

understanding of and sympathy for the source catchment and developing, with local stakeholders, a 

source protection plan for the delineated Stranooden GWS catchment that will encourage and facilitate 

active participation by the whole community in the adoption and implementation of practical measures 

that aim to improve water quality and reduce pollution risks to the Stranooden GWS raw water supply. 

 

3.0  METHODOLOGY   

The preparation of this ICM document has been completed in accordance with the staged process 

outlined in ‘A Framework for Drinking Water Source Protection Plans’ (2019). The key components 

include:  

1. Evaluation of the quality of the untreated source water. 

2. Delineation of the catchment area of a surface water source or the zone of contribution (ZOC) 

of a groundwater source.  

3. Initial characterisation involving a desk-based compilation and evaluation of relevant 

information and maps for the catchment area/ZOC. 

4. An interim ‘story’ of the source catchment area. 

5. Further characterisation, involving fieldwork and catchment walks. 

6. Analysis and conclusions on the potential mitigation strategies and activities needed. 

7. Implementation of specific targeted and appropriate mitigation activities. 

8. Monitoring progress. 

 

3.1 Evaluation of the untreated water quality  

The primary stage of the framework process involved an assessment of the water quality in the 

abstraction source to determine the issues that needed to be addressed and to establish what, if any, 

mitigation would be required. Included in Appendix 1 of the framework document are ‘Guide Values’ 

for specific pollutants that provide a reference against which individual parametric concentrations can 

be evaluated (see Table 1). Where ‘Guide Values’ have not been attributed, threshold values from 

alternative guideline sources are included, where appropriate2. Consequently, an assessment was 

completed of water quality data available for White Lough since 2015. This data included analysis of:  

 samples taken by Stranooden GWS (including those taken as part of this study); 

 samples taken by Veolia Water (i.e. DBO service provider/ treatment plant operator); 

 
2 For example, the chlorophyll a threshold has been derived from the European Union Environmental objectives (Surface 
Waters) (Amendment) Regulation 2015.  
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 samples taken by Monaghan County Council and the EPA as part of the WFD 

surveillance/operational monitoring programme.  

Given that certain parameters are not affected by the treatment system in place at the Stranooden GWS 

site, an assessment of potable water quality data for those unaffected parameters was also undertaken. 

For instance, all pesticide analysis collected through the Monaghan County Council drinking water 

audit sampling programme was included.  

Table 1. Parametric Guide Values defined within the NFGWS ‘A Framework for Drinking Water Source Protection 

Parameter 
Surface Water 

Guide Value 

Groundwater 

Guide Value 

Drinking Water 

Standard 

E.Coli 1,000/100ml 100/100ml 0 

Nitrate (NO3) 28 mg/l 28 mg/l 50 mg/l 

Ammonium (N) 0.175 mg/l 0.175 mg/l 0.3 mg/l 

Phosphate (P) 0.035 mg/l 0.035 mg/l N/A 

Total Phosphorus (TP) 0.025 mg/l N/A N/A 

Colour (Hazen) 100 mg/l 20 mg/l N/A 

MCPA 0.075 µg/l 0.075 µg/l 0.1 µg/l 

Total Pesticides 0.375 µg/l 0.375 µg/l 0.5 µg/l 

Polycyclic Aromatic 

Hydrocarbons (PAH) 
0.075 µg/l 0.075 µg/l 0.1 µg/l 

Benzo(a)pyrene 0.0075 µg/l 0.0075 µg/l 0.01 µg/l 

 

3.2 Delineation of Surface Catchment Area   

As part of the Preliminary Report on Source Protection produced by Dr Alec Rolston in 2014, the 

White Lough catchment boundary had already been delineated using the available contours on the Map 

Genie ArcGIS base maps available from the Ordnance Survey of Ireland (OSI). This catchment 

delineation was used to form the initial catchment characterisation of this study (see Figure 2).  
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Figure 2:  
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3.3 Initial Catchment Characterisation (Desktop Study)  

Following the identification of the water quality issues that were highlighted through the assessment of 

raw water quality data, a preliminary Source-Pathway-Receptor (SPR) model was developed based on 

an initial characterisation of the delineated catchment. This approach involved an analysis of potential 

contamination pressures within the catchment, the identification of critical source areas (CSAs), the 

mobilisation and transport of these contaminants and the impact at the associated receptors (i.e. 

groundwater and surface waterbodies within the catchment). This initial catchment characterisation and 

preliminary SPR model (i.e.interim story) for White Lough was developed following a review and 

assessment of the following datasets; 

 Environmental Protection Agency/Teagasc soils and subsoils mapping; 

 Environmental Protection Agency Nutrient Susceptibility mapping; 

 Environmental Protection Agency Pollution Impact Potential (PIP) mapping; 

 Environmental Protection Agency WFD operational water quality, investigative water quality 

monitoring & ecological monitoring data; 

 Monaghan County Council water quality data;  

 Monaghan Derryvalley Soils Project data; 

 Office of Public Works Preliminary Flood Risk Assessment (2011); 

 Office of Public Works Catchment Flood Risk Assessment and Management (CFRAM) study; 

and 

 Geological Survey of Ireland aquifer, bedrock and groundwater vulnerability mapping. 

 

3.4 Further catchment characterisation (field investigation) 

3.4.1 Additional water quality monitoring  

Whilst sufficient water quality data was available to determine the significant contaminants within the 

scheme’s untreated water, catchment wide water quality data was lacking in some respects. It was 

concluded that additional water quality data was required in order to further define the catchment 

source-pathway-receptor model and critical source areas and to establish baselines prior to the 

implementation of any potential mitigation measures.  

Given that no pesticide monitoring data was available within the catchment’s tributaries, a catchment-

wide pesticide monitoring programme established prior to the commencement of the pilot project was 

intensified as part of the pilot. In total, 14 monitoring locations were sampled on a weekly basis during 

the period when herbicides (i.e. MCPA as the contaminant of concern) are predominantly used. This 

extended from late March to late October3 (see Figure 3). A similar pesticide monitoring programme 

was conducted in 2019 when, in addition to sampling for MCPA, the analysis included tests for 

glyphosate and 2,4-D due to the commencement of a weed-wiping initiative on a sub catchment of 

White Lough (see below).  

 
3 On average 7 monitoring locations were sampled on a weekly basis from March 2018 to the 12th of June 2018. On average 
12 monitoring locations were sampled on a weekly/fortnightly basis from the 14th of June 2018 to October 2019, with twice 
weekly sampling being conducted in June & July. On average, herbicide analysis was conducted on a weekly basis at 12 
monitoring locations in 2019.  This was extended to 14 locations from 2020, with treated water also being monitored for acid 
herbicide contamination. 
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Figure 3: 

 

On review of the available catchment-wide organic and inorganic monitoring results, it was apparent 

that the quantity of sampling locations and sampling events varied within the 2015-2021 period (see 

Figures 4, 5 & 6). Consequently, monthly surface water sampling at 14 locations commenced in January 

2019 and this was further extended to 21 locations from February 2021.4 In addition, 3 catchment-wide 

sampling rounds were completed in 2018 representing a summertime low-flow event, a summertime 

storm event and a wintertime event.  

  

 
4 The suite of samples monitored included ammonia, ammonium, nitrate, orthophosphate, total coliforms, turbidity, chloride 
and E.coli.  
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Figure 4: 

 

Figure 5: 
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Figure 6: 

 

3.4.2 Catchment/River walks 

A series of catchment walks and farm visits were completed within the most impacted sub-catchment. 

These walks were consistent with the ‘Guidance on Further Characterisation for Local Catchment 

Assessments’ developed by the EPA Catchments Unit. During the catchment walk exercise, particular 

emphasis was placed on identifying potential contamination sources and pathways arising from (though 

not limited to): 

 the presence of soiled water, silage effluent & effluent breakouts;  

 land drains; 

 cattle drinking points; 

 location of supplementary feeding points; 

 tracks in fields caused by the movement of tractors and other vehicles; 

 farm road passages & public roadways; 

 evidence of improper application of manure, slurry & fertilisers; 

 direct discharge points; and 

 overland flow paths.  

 

In conjunction with these walks, a small stream risk score (SSRS) assessment was undertaken at a 

number of suitable locations within the most impacted sub-catchment.5 While it was intended to record 
 

5 The SSRS is a biological risk assessment for detecting potential sources of pollution in small streams (1st and 2nd order). 
Specific macroinvertebrates are used in the assessment due to their ability to act as environmental indicators. The system was 
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the location of invasive species (i.e. Himalayan Balsam, Japanese Knotweed, Giant Hogweed and Giant 

Rhubarb), none were observed in the course of these catchment/river walks. 6  

 

3.5 Consideration of mitigation measures 

Section 6 outlines the mitigation measures selected for implementation. Where possible, these measures 

were selected/designed with the objective of attaining additional benefits (e.g. enhancing biodiversity 

and reducing greenhouse gas emissions). The progress on the implementation of these measures to date 

is included in Section 7.  

 

3.6 Monitoring progress 

A description of the tasks required to evaluate the effectiveness of the mitigation measures is outlined 

in Section 8. Given that this ICM plan is viewed as an evolving or ‘live’ document, alternative source 

protection measures were adopted following a review of monitoring results.  

  

 
developed by the EPA in association with Western River Basin District (WRBD) and has been implemented since 2006 as a 
rapid method of risk assessment. 
6 More recently, however, stands of Japanese Knotweed and Giant Hogweed have been identified at multiple locations. 
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4.0  DESKTOP STUDY   

 

4.1 Untreated water quality assessment 

4.1.1 Colour & Trihalomethanes 

From January 2015 to October 2019, 283 samples were analysed for true colour, with concentrations 

ranging from 3 PtCo to 87 PtCo. Two trihalomethane (THMs) exceedances were recorded in treated 

water over the 2018-2019 period (i.e. 106µg/l on the 12/09/18 and 110µg/l on the 19/06/19). Such THM 

exceedances occurred during periods when true colour concentrations were in excess of 50 PtCo and 

total coliform concentrations ranged from 890-2,909/100mls.  

 

4.1.2 Nutrient & Chlorophyll a  

Between January 2015 and October 2019: 

47 samples were analysed for orthophosphate and total phosphorus (TP). In accordance with the 

‘Framework’, the yearly mean TP concentrations were compared against the ‘Guide Value’ of 

0.025mg/l. Yearly mean TP concentrations ranged from 0.075mg/l to 0.14mg/l, all of which were 

above the associated mean threshold.7 It should be noted that no concentration below the ‘Guide 

Value’ was observed on any monitoring occasion.  

83 samples were analysed for nitrate (NO3). In accordance with the ‘Framework’ the yearly mean 

NO3 concentrations has been compared against the ‘Guide Value’ of 28mg/l. Yearly mean NO3 

concentrations were all below the associated threshold. 

51 samples were analysed for ammonium (NH4). In accordance with the ‘Framework’ the yearly 

mean NH4 concentrations have been compared against the ‘Guide Value’ of 0.175mg/l. Yearly 

mean NH4 concentrations were all below the associated threshold. 

33 samples were analysed for chlorophyll a. As no ‘Guide Value’ has been set within the 

‘Framework’ for chlorophyll a, a ‘Good-Moderate’ status boundary value of 10µg/l (mean) was 

adopted. Mean values of 20µg/l and 16.8µg/l were recorded in 2015 and 2016 respectively (i.e. 

above screening value), while mean values of 9.7µg/l and 6.3µg/l were recorded in 2017 and 

2018 respectively (i.e. below screening value). A yearly mean concentration of 13µg/l was 

recorded for 2019.8  

 

 
7 4 samples were analysed in 2015, 12 in 2016, 4 in 2017, 4 in 2018 and 23 samples analysed in 2019.  
8 4 samples were analysed in 2015, 12 in 2016, 4 in 2017, 4 in 2018 and 9 samples analysed in 2019. 
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Plate 1: Algal bloom observed in the littoral zone of White Lough, 16th July 2018 

 

4.1.3 Microbiological 

From January 2015 to October 2019, 83 samples were analysed for total coliforms and E.coli. In 

accordance with the ‘Framework’, E.coli concentrations were evaluated against the ‘Guide Value’ of 

1,000/100mls. No E.coli concentrations in excess of the ‘Guide Value’ were observed. The highest 

concentration of 110/100mls was recorded on the 04th of March 2016. Total coliforms concentrations 

in excess of 1,000/100mls were regularly detected. 

 

4.1.4 Pesticides/Herbicides  

Overall pesticide/herbicide data was limited prior to the Project. From April 2013 to July 2019 total 

pesticide analysis was completed on 10 samples. No individual pesticide analysis was conducted prior 

to 2016. From January 2016 to July 2019, MCPA analysis was completed on 12 samples. In accordance 

with the ‘Framework’, total pesticide concentrations and MCPA concentrations were compared against 

their respective ‘Guide Values’ (see Table 2).  As can be seen from Table 2, there were two exceedances 

of both the total pesticides and MCPA thresholds. It should be noted that some MCPA sampling events 

were outside the typical ‘spraying season’.  
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Table 2. MCPA & Total Pesticide water quality analysis conducted on White Lough  

Sample Date 
Total Pesticides MCPA 

Guide Value (µg/l) Result (µg/l) Guide Value (µg/l) Result (µg/l) 

04/07/19 0.375 <0.01 0.075 <0.005 

09/01/19 0.375 <0.01 0.075 <0.005 

11/04/18 0.375 0.05 0.075 0.039 

16/11/17 0.375 0.02 0.075 0.01 

12/06/17 0.375 0.4 0.075 0.346 

11/06/16 0.375 0.2 0.075 0.1 

08/06/16 0.375 - 0.075 <0.05 

04/05/16 0.375 - 0.075 <0.05 

06/04/16 0.375 - 0.075 <0.05 

09/03/16 0.375 - 0.075 0.065 

10/02/16 0.375 - 0.075 <0.065 

21/01/16 0.375 - 0.075 <0.065 

14/09/15 0.375 0.146 0.075 - 

07/07/14 0.375 0.075 0.075 - 

05/09/13 0.375 0.377 0.075 - 

22/04/13 0.375 1 0.075 - 

 

4.1.5 Metals  

Raw water iron and manganese concentrations from 2015 to 2019 routinely exceeded the EU drinking 

water thresholds. This may not be solely related to human activities, however, as both compounds are 

found at naturally elevated levels in Irish soils and rock. According to the Soil Geochemical Atlas of 

Ireland (2007), levels of iron ranging from 2.51% - 3.0% are typical for those soils located within the 

White Lough catchment.  
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One hundred raw water samples were analysed for aluminium in the period 2015 to 2019. No 

exceedances of the EU Drinking water threshold were recorded within this period. Exceedances 

recorded periodically by Monaghan County Council in the treated water supply have arisen from issues 

in coagulant dosing at the GWS treatment plant. Untreated water concentrations from this period were 

detected at 20µg/l. 

 

4.2 Initial catchment characterisation 

4.2.1 Hydrology 

Located approx. 3.25km to the southwest of Ballybay, County Monaghan, White Lough is a large, 

shallow lake (mean depth 4m, maximum depth 6m), covering a total area of 54ha. Its catchment is 

129km2 in extent and includes 5 sub-catchments; Derryvalley (i.e. Dromore Stream), Lough Major 

Stream, Annanesse Stream, Balladian Stream and Dromore River (see Figure 7).  

The Derryvalley sub-catchment includes the Dromore stream (1st order), which rises in the townland of 

Cavanagarvan, Corcaghan, approx. 8.5km north of White Lough. From there it flows in a generally 

southern direction towards Ballybay urban area. At this juncture, the stream has gained volume from a 

number of tributaries and is classified as 3rd order. On the southwestern edge of Ballybay, it merges 

with the Lough Major stream, another 3rd order waterbody, to form the Dromore river (4th order). Both 

the Annaneese and Carrickatee sub-catchments also enter the Dromore river southwest of Ballybay. 

The Dromore then flows in a generally western direction through wetlands and farmland, flowing into 

the east of White Lough and outflowing approx. 2.75km to the west. A secondary inflow, the 

Magernaharny stream (1st order) flows into White Lough to the west, approx. 380m to the north of the 

outflow and approx. 2.4km to the west, downgradient of the scheme’s abstraction point. 

 

4.2.2 Contaminants/Pollutants of concern 

MCPA analysis was completed within the White Lough Catchment in 2018 and 2019. Monitoring was 

conducted at distinct locations within the four separate sub-catchments. Owing to the Limit of Detection 

(LOD) on the analysis completed in 2018, an average value across the sampling rounds was not 

calculated. However, the results indicated that the highest concentration across the monitoring period 

(i.e. 4.5µg/l) was detected in the Derryvalley sub-catchment on the 12th June 2018. Furthermore, in 

2019, the average MCPA concentration (i.e. 0.15µg/l) on the Dromore Stream at Derryvalley was in 

excess of the Drinking Water Directive’s Parametric Value. Hence, source protection initiatives aimed 

at reducing MCPA contamination commenced in the Derryvalley sub-catchment in 2019 (see mitigation 

section of this report). As an average concentration of 0.14µg/l was recorded on the outflow from Lough 

Major in 2019, source protection actions commenced in 2020 in this area. Conversely average 

concentrations were below the parametric value at the outflows for both the Balladian Stream sub-

catchment (i.e. SW13) and the Annaneese Stream sub-catchment (i.e. SW14).   
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For the period from 2016 – 2019, orthophosphate was monitored as part of the WFD monitoring 

programme on the Dromore Stream (Derryvalley Monitoring Station -RS36D020100) and on the Lough 

Major Stream (Ballintra Station - RS36M080036), albeit at different monitoring frequencies. On the 

Dromore Stream, a phosphate annual average of 0.066mg/l and 0.067mg/l was recorded in 2016 and 

2017 respectively (see Plate 2). The annual average concentration for both years was substantially in 

excess of the Environmental Quality Standard (EQS) for ‘Good Status’ for orthophosphate (0.035mg/l) 

as stipulated in the European Union Environmental Objectives (Surface Waters) Regulations 2009. 

Monitoring was not completed during either 2018 or 2019 at the Derryvalley monitoring station. 

Conversely, a phosphate annual average of 0.035mg/l, 0.026mg/l and 0.028mg/l was recorded on the 

Lough Major Stream for 2016, 2017 and 2019 respectively (i.e. did not exceed the ‘Good Status’ EQS). 

Monitoring was not completed in 2018 at the Ballintra monitoring station. Furthermore, no chemical 

analysis was completed on the Annanesse Stream sub-catchment or Balladain Stream sub-catchment 

during this period.  

 

Plate 2: Orthophosphate concentrations in the Derryvalley sub-catchment and Lough Major Stream 2016-2019 

In 2019, monthly phosphate monitoring was conducted at a number of locations within the White Lough 

catchment. The monitoring locations selected were largely consistent with those sampled as part of the 

acid herbicide monitoring programme under the Water Framework Directive in 2016 and 2017. In 

addition, monitoring both upstream and downstream of the Ballybay wastewater treatment plant 

(WWTP) was included.  In 2019, a similar annual average phosphate concentration to those recorded 

in 2016 and 2017 was found at the Derryvalley Station (0.064mg/l). Comparably, the phosphate annual 

average concentration did not exceed the ‘Good Status’ EQS on the Lough Major Stream as it exited 

Lough Major (see Table 3). Similarly, the phosphate EQS was not exceeded on the Annaneese Stream, 

whereby an annual average concentration of 0.026mg/l was recorded. This monitoring further revealed 

that phosphate concentrations were substantially greater downstream of the Ballybay WWTP 

(0.133mg/l) compared with those recorded upstream from the WWTP discharge point (0.082mg/l). 

Elevated phosphate concentrations were also detected on the Balladian Stream. However, these were 

associated with very low flow rates in the watercourse (as recorded in the field). Therefore, phosphate 
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loading was substantially lower within this stream once compared with the Dromore Stream at 

Derryvalley.  

A small stream risk score analysis was completed on 6 of the 7 tributaries of the Dromore River within 

the Derryvalley sub-catchment. An ‘At Risk’ or ‘Probably At Risk’ score was determined at each 

location. This is consistent with the scores recorded by Monaghan County Council on the same 

waterbodies since 2008. It is worth noting that some SSRS scores were recorded in the summer of 2018 

(i.e. during a summer drought period) and it is plausible that these conditions may have put additional 

stress on the macroinvertebrate community (e.g. due to increased water temperature), which may have 

contributed to lower SSRS scores. In 2020, further kick samples were taken at the aforementioned 

locations and sent to Aquens Ltd. for Q-value calculation. The Q-values assigned ranged from Q2-3 to 

Q3 across the sites which represented a ‘Poor’ ecological classification.  

Notwithstanding the phosphate loadings associated with the Ballybay WWTP discharge, it was 

determined that source protection actions aimed at preventing phosphate losses should also be 

established within the Derryvalley sub-catchment.  
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4.2.3 Significant Pathways 

The Derryvalley sub-catchment is principally comprised of poorly draining soils. Whereas groundwater 

vulnerability is typically ‘L – Low’, the majority of this sub-catchment is ranked as being highly 

susceptible to near surface phosphorus losses. Following a review of the EPA’s Pollution Impact 

Potential Phosphorus (PIP - P) mapping, which applies an agricultural loading to the susceptibility 

maps, a number of potential Critical Source Areas (CSAs) were identified (i.e. PIP-P Rank 1 – 3. 

Furthermore, at certain CSA locations within the sub-catchment, focused delivery flow paths were 

modelled by the EPA DiffuseTools Research Project to highlight areas of medium to very high 

converging runoff. Therefore, it is determined that P contamination via overland flow pathways (with 

potential near surface pathways) constitutes the principal transport mechanism causing P enrichment of 

the waterbodies in the Derryvalley area, whilst the direct discharge from the Ballybay UWWTP is also 

a significant pathway contributing P to the Dromore River. Accordingly, source protection actions 

targeted at breaking the overland/diffuse pathway within the Derryvalley sub-catchment were required. 

Figure 7 illustrates a typical example of a CSA where measures were established to mitigate against 

such a pressure. 

Figure 7: 

   

Following completion of a catchment walk exercise, it was evident that a substantial proportion of the 

Derryvalley sub-catchment had little or no riparian margins protecting the watercourses. Similarly, a 

substantial portion of the catchment is unfenced, or have cattle access points are located in between 

fencing. Another significant issue identified during the river walks was the quantity of sediment in the 

stream/riverbed substrate. Where livestock access points were noted, excessive riverbank erosion was 
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also recorded. Other hydromorphological pressures, such as channelization, were also contributing to 

the sediment issue. This was confirmed during the July 2020 small streams river survey (SSRS). Heavy 

siltation/sediment was also noted, with nine of the ten sites recording heavy levels of siltation. 

Additionally, turbidity in the watercourses within the sub-catchment has also been high on occasion, 

particularly after heavy rainfall. Therefore, bank revetment measures were scheduled. Whilst these 

measures were principally included in the project to address water quality issues, they were also 

prioritised to gain ecological benefit, as the biodiversity crisis was a driver of the project (and is 

referenced in the Framework document). It is important to note that all relevant statutory bodies with 

responsibility to oversee bank revetment works (NPWS & IFI) were informed of the proposed works 

and the sites visited by Ailish Keane (IFI) before, during and after bank revetment works.  

 

Plates 3 – 4: Riverbank erosion observed on tributaries within the Derryvalley sub-catchment 

 

 

Plate 5: Location of Monaghan County Council water quality sampling points within the Derryvalley sub-catchment 

taken on a once-off basis as part of the Derryvalley Soils Programme 
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4.2.4 Ecological Status 

There have been nine historical river Q-Value sampling locations within the White Lough catchment, 

seven of which are still monitored as part of the WFD operational monitoring programme (see Table 

4).  

 The 2019 Q-Value results recorded at the Bartley’s Grove bridge site was QV3 ‘Moderate 

Status’. This represented a deterioration in status, as a QV4 was recorded in 2017. Historically, 

Q Values have ranged between ‘Bad Status’ or ‘Moderate Status’ classifications.  

 Further downstream at Edenaferkin Bridge, a QV3 – 4 ‘Moderate Status’ has been recorded 

since 2013 and at Derryvalley bridge in 2019. 

  At the bridge in Ballybay a QV 2 – 3 ‘Poor Status’ was recorded from 2013 to 2017. An 

improvement, QV3 – 4 ‘Moderate Status’ was observed in 2019.  

 In the upper reach of the Lough Major Stream, a QV 4 ‘Good Status’ has been recorded 

consistently from 1998-2019. Downstream at Ballintra bridge a QV 3-4 ‘Moderate Status’ was 

recorded in 2017, showing a deterioration from the QV4 recorded in 2013. However, a slight 

recovery was observed in 2019 where a QV4 status was achieved. Further downstream, a QV 

3 ‘Poor Status’ has been consistently recorded at the outflow from Lough Major.  

 Similarly, a QV 2-3 / QV 3 ‘Poor Status’ has been consistently recorded at Balladian bridge, 

approx. 1km upstream from White Lough. 

 

4.2.5 Soil Fertility 

In 2017, Monaghan County Council offered to provide free nutrient management planning, including 

soil sampling, to farmers within the Derryvalley sub-catchment in an effort to inform landowners about 

their soil P status.9 46 landowners participated in this project in 2017 and a further 25 in 2018. It was 

found that 32% of the land sampled in 2017 was at P Index 4 (i.e. highest level), with 21% at P Index 

4 for the 2018 soils. However, 96% and 98% of the soils tested in 2017 and 2018 respectively were at 

sub optimal pH levels, thus indicating that the majority of soils in the sub-catchment are inefficient at 

utilising phosphorus applications.  

  

 
9 Only landowners outside of GLAS or derogation were eligible for this service, as nutrient management planning is already 
compulsory within these schemes.  
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Table 4. River Q-Values recorded within the White Lough catchment  

Monitoring Location 
Monitoring Years 

1998 2001 2013 2014 2017 2019 

Bridge SW of Bartley’s Grove 

(Derryvalley sub-catchment) 
3 3 1-2 3-4 4 3-4 

Bridge SE of Edenaferkin 

(Derryvalley sub-catchment) 
3-4 3 3-4 - 3-4 3-4 

Bridge NE of Derryvalley 

(Derryvalley sub-catchment) 
- 2-3 - - - 3-4 

Bridge in Ballybay 

(Upper Dromore river) 
3-4 - 2-3 - 2-3 3-4 

Balladian Bridge 

(Dromore river) 
3 3 3 - 3 2-3 

Bridge NE of Corryloan LHS 

(Lough Major stream) 
4 - - - - - 

Bridge NE of Corryloan RHS 

(Lough Major stream) 
4 4 4 - 4 4 

Downstream of Ballintra Bridge 

(Lough Major stream) 

 

3-4 

 

3-4 4 - 3-4 4 

Bridge downstream of Lough 
Major 

(Lough Major stream) 
3 3 3 - 3 3 
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4.3 Preliminary SPR model (i.e. interim story)  

On review of the untreated water quality data, it was considered that the core objective of Stranooden 

GWS is to improve the untreated water quality. It can be concluded that phosphates and MCPA are the 

principal contaminants of concern. Given the concentrations of P within the lake, elevated chlorophyll 

a concentration is regularly detected in the spring-summer months, putting extra pressure on the 

scheme’s filtration systems. While E. Coli concentrations are generally low within the raw water source 

(i.e. possibly due to a combination of settling upstream and dilution within White Lough), total coliform 

concentrations are regularly detected at concentrations above 1,000/100mls, occasionally exceeding 

5,000/100mls. This combined with dissolved organics/high colour concentrations has resulted in the 

formation of disinfection by-products, including occasional trihalomethane (THM) exceedances. 

Therefore, coliform concentrations in the catchment are also an issue of concern. 

From monitoring results, it was evident that elevated P concentrations from both the Derryvalley sub-

catchment and Ballybay UWWTP discharge are contributing to elevated TP concentrations within 

White Lough, while P loading from the Lough Major Stream was found to be not as significant. The 

Derryvalley sub-catchment is principally comprised of low permeability clay soils with low 

groundwater vulnerability (see Figure 8). The majority of this sub-catchment is ranked as highly 

susceptible to near surface phosphorus losses (see Figure 9). A considerable portion of high ranking 

(PIP Rank 1 – 3) grounds are also found within the sub-catchment. Soil pH levels within this sub-

catchment were found to be sub optimal, thus reducing their efficiency at utilising nutrient applications. 

Therefore, it was determined that P contamination via overland flow pathways (with potential near-

surface pathways) constitutes the principal transport mechanism causing P enrichment of the 

waterbodies in the Derryvalley area, while direct discharge from the UWWTP at Ballybay is also a 

significant pathway.  

As no catchment scale water quality data were available in respect of total coliforms, E.coli or 

pesticides/herbicides, CSAs could not be determined in respect of these parameters. Consequently, 

further water quality analysis was required at appropriate locations to provide a better understanding of 

the main sources and pathways for these contaminants. 
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Figure 8: 

 

 

Figure 9: 
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5.0   FURTHER CATCHMENT CHARACTERISATION  

 

5.1 Additional Water Quality Monitoring  

In an effort to pinpoint areas within the catchment delivering disproportionately large amounts of the 

identified contaminants of concern to Stranooden GWS raw water source, a catchment wide water 

monitoring programme was initiated in March 2018. The location of these sampling points is included 

on Figure 1. with a justification for their selection included in Table 5. 

Table 5. Justification for selection of sampling sites 

Sampling 

Location 
Sub-Catchment Justification for Selection 

WA-SW15-01 
Upstream Ballybay 

UWWTP 

While upstream of the Ballybay UWWTP was sampled 
on a near monthly basis, additional monitoring was 

warranted given that it is a key pressure. 

WA-SW16-01 
Downstream Ballybay 

UWWTP 

While downstream of the Ballybay UWWTP was 
sampled on a near monthly basis, additional monitoring 

was warranted given that it is a key pressure. 

WA-SW4-01 White Lough Inflow 

This location is monitored (but not for MCPA) as part 
of the EPA operational programme on 5-6 occasions 

per annum. It was included for monthly sampling for a 
range of parameters, with weekly MCPA monitoring as 

part of the project during the relevant season. 

WA-SW1-01 

Derryvalley 

Sub-Catchment 

No water quality monitoring stations are currently 
located within the Derryvalley Sub-catchment despite 

the phosphate concentrations previously detected 
during the 2015 – 2017 EPA monitoring programme. It 

is understood, however, that Monaghan County 
Council monitors water quality at Derryvalley Bridge 

on occasion. Four locations in this sub-catchment were 
included as part of the project in an effort to better 

understand the sources of P contamination. 

WA-SW11-01 

WA-SW2-01 

WA-SW12-01 

WA-SW9-01 

Lough Major Stream Sub-
Catchment 

 

Primarily included to aid in the identification of MCPA 
contamination in the White Lough Catchment. It was 
concluded that monthly phosphorus concentrations 
would prove valuable evidence in ensuring that this 

sub-catchment was not as contaminated as the Dromore 
Stream (i.e. Derryvalley sub-catchment). 

WA-SW10-01 

WA-SW7-01 

WA-SW6-01 

WA-SW13-01 Balladian Stream 
Not currently monitored (substantial sub-catchment 

within the White Lough catchment) 

WA-SW14-01 Annaneese Stream 
Not currently monitored (substantial sub-catchment 

within the White Lough catchment) 
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5.1.1 MCPA Monitoring Results 

To better understand the potential frequency of MCPA exceedances in the source, the GWS carried out 

more extensive acid herbicide monitoring at White Lough in 2018 and 2019. Nineteen samples were 

analysed for MCPA by Concept Life Sciences in the period from the 21st March to 05th July 2018, while 

thirteen samples were analysed by NWG Scientific Services in the period from 18th June to 29th October 

2019. In both years an exceedance of the Drinking Water Directive’s Parametric Value (i.e. 0.1µg/l) 

was observed over a number of successive months (please see Table 6 & Table 7). It was concluded, 

therefore, that source protection actions were required to tackle this issue and that further catchment 

monitoring was required to identify where such actions should be targeted. 
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5.1.2 Phosphate Monitoring Results 

As part of the untreated water quality evaluation process, a number of other parameters were analysed 

to determine if any other contaminants of concern were present within the scheme’s source. From this 

assessment it was confirmed that total phosphorus (TP) was also a significant issue. A review of the 

Water Framework Directive (WFD) monitoring data completed on the lough for the 2016 – 2019 period 

highlighted that annual average TP concentrations ranged from 0.070mg/l–0.099mg/l during this 

period. Such concentrations were substantially higher than the Environmental Quality Standard (EQS) 

for ‘Good Status’ for TP (0.025mg/l) as stipulated in the European Union Environmental Objectives 

(Surface Waters) (Amendment) Regulations 2019.  

Elevated phosphorus concentrations also resulted in the lough failing to achieve ‘Good’ status, for 

chlorophyll a in 2016 and 2019 (i.e. ‘Good-Moderate’ boundary - 10µg/l median value across the March 

to September period). For instance, a median value of 14µg/l and 17µg/l was recorded during the 

growing season for 2016 and 2019 respectively.  Thus, mitigation actions aimed at reducing phosphate 

loadings were also deemed necessary. 

Mean P concentrations at the Derryvalley bridge sampling location proved similar to those recorded in 

previous years (i.e. were in breach of the ‘Good’ status threshold). Concentrations were detected above 

the ‘Guide Value’ during all summer, autumn and winter sampling rounds, with concentrations below 

the ‘Guide Value’ observed in the Spring months of March and April. This is consistent with the lower 

concentrations observed by Monaghan County Council during the sampling round conducted in April 

2018 (see Plate 6). Greater nutrient application, in combination with livestock access to watercourses 

and reduced waterbody flows (i.e. reduced dilution), were considered likely to be contributing to 

summer-time exceedances.   

  

 
Plate 6: TP concentrations recorded in White Lough for the 2016 – 2019 period, with the annual averages included  

(WFD monitoring programme). 
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5.2 Catchment / River Walks 

Following completion of a catchment walk exercise in 2019 it was evident that a substantial proportion 

of the Derryvalley sub-catchment (i.e. most impacted sub-catchment in terms of P) had little or no 

riparian margins protecting the watercourses. Similarly, a substantial portion of the catchment is 

unfenced, or cattle access points are located in between fencing. Another significant issue identified 

during the river walks was the quantity of sediment in the stream/riverbed substrate. Where livestock 

access points were noted, excessive riverbank erosion was also recorded. Other hydro-morphological 

pressures such as channelization are also contributing to the sediment issue.  

 

 

Plate 7: Excessive riverbank erosion observed on the Dromore tributaries within the Derryvalley sub-catchment. 
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Plates 8-9: (Left) Evidence of cattle crossing through stream and of silage bales located in close proximity to water 

body. (Right) Filamentous algae observed within the Derryvalley sub-catchment. 

 

Plates 10 -11: (Left) Algae observed at cattle access point on tributary of the Dromore River. (Right) Heavy silt plume 

observed in disturbed stream bed substrate, a characteristic typically recorded in the Derryvalley sub-catchment. 

 

 

Plates 12 – 13: (Left) Glyphosate usage near water course. (Right) Sediment plume observed on waterbody and 

originating from road drainage pipe within the catchment. 

Other issues observed to be impacting upon the water quality within the catchment include the discharge 

of sediment-laden water from the road drainage infrastructure during heavy rainfall events and signs of 

herbicide misuse in close proximity to waterbodies. For instance, obvious signs of glyphosate usage on 

road margins at distances <5m from water channels within the Derryvalley sub-catchment were 

observed in summer 2019.  
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5.3 Consideration of Mitigation Measures  

It was apparent from the SPR model for the White Lough catchment that the reduction/elimination of 

herbicide usage and reduction of phosphorus loading from the various identified sources should be a 

priority. Additionally, it was felt that mitigation measures designed to break the transport pathways 

identified would prove beneficial, as would measures aimed at altering behaviour. A 3-pronged strategy, 

therefore, included: 

 Communication; 

 Contaminant load reduction/elimination; 

 Physical intervention. 
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6.0 COMMUNICATION AS MITIGATION  

In  the early stages of the project (pre March 2020) landowners were approached to ascertain land 
ownership, to request access and permission for river walks, both of which were key to identifying 
CSAs. Interviews were carried on local radio and there was a feature on the project as part of the popluar 
Eco eye programme on RTE 1 television. In addition,  school visits were completed, there was a well-
attended group meeting in the Derryvalley sub-catchment and a newsletter distributed to all Stranooden 
GWS members promoting the project.10 The communications’ landscape changed utterly in March 2020 
due to the pandemic and consequent lockdowns. Nonetheless, Stranooden GWS endeavoured to 
progress this aspect of the project as well as it could under the circumstances. The scheme opened a 
number of communication channels in an effort to engage with the wider (non farming) community, as 
the agricultural sector is not the sole contributor to pressures in the Dromore system. Nonetheless, as 
most of the spending and measures were aimed at the farming community, it was especially important 
to raise awareness within this cohort.  

 

6.1 Community Signage 

The project designed and oversaw the production of a range of signs aimed at alerting people that they 
are within a drinking water source catchment. In a partnership with Monaghan County Council and with 
the co-operation of Clones/Ballybay Municipal District, residents committees, tidy towns and GAA 
clubs, a total of 22 signs were erected at vantage points throughout the catchment. The signage was 
erected in places with high footfall/busy thoroghfares, thereby delivering the water protection message 
to as wide an audience as possible. 

  

 
Plate 14: Range of signs designed and developed for project awareness in the catchment 

 
10 For details of all communications pre-Covid, see An Integrated Catchment Management Plan for Stranooden GWS (26 
November 2019), p.31. 
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Plate 15: Sign at Lough Major public park, Ballybay. 

6.2 ‘Let it Bloom’ 

The project recognised the importance of communicating the message of source protection to each 
household in the catchment as a way of fostering  a movement towards the non-use of pesticides and 
for the promotion of biodiversity enhancement. A ‘Let it  Bloom’ campaign was launched, building on 
a model already developed as part of the Roscommon GWS source protection pilot project. Stranooden 
GWS tailored the message for specific audiences, including Scheme members, local schools, CE 
workers/Tidy Towns groups and farmers, as follows: 

Engagement with Scheme members 

Each of the scheme’s 1,400 members was sent a copy of the Gardening For Biodiversity booklet, 
published as a collaboration between Laois County Council and the National Biodiversity Data Centre. 
The objective was to show Scheme members how they might make a difference as individuals by simply 
deciding to curtail their use of pesticides and by providing space for nature.  

Having surveyed local suppliers of pesticide products and after speaking to many members, we learnt 
that terms such as ‘MCPA’ or ‘Glyphosate’ are not generally understood and we further discovered that 
retailers and consumers are largely unaware that particular brands available on the market contain these 
chemicals. Of the 51 MCPA products available for sale in the Republic of Ireland, our investigation 
found that 14 are locally available, 7 of which are targeted at the domestic market. To overcome this 
knowledge gap and focusing on domestic use of herbicides, we designed, printed and distributed a 
leaflet with pictures of commonly-purchased domestic pesticide products containing MCPA (see Plate 
17). 

This campaign, focusing on the issue of domestic use of herbicide, was featured in articles carried in 
the Irish Farmers Journal, Farming Independent and Agriland. An interview on this issue was also 
broadcast on the local radion station, Shannonside/Northern Sound.   
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Plate 16: Irish Farmers Journal report on the project. 

 

 

Plate 17: Leaflet distributed to Scheme members, illustrating domestic MCPA products available locally 
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Engagement with schools 

Building on the NFGWS approach to educating communities through interaction with schoolchildren, 
the project made contact with all 9 national schools in the catchment as well as with the post-primary 
school located in Ballybay. Given Covid restrictions, the schools were initially contacted by phone and 
with a follow-up letter outlining the objectives of the campaign. It had been planned to work with the 
post-primary school to test community attiudes to pesticide use in an urban environment, as part of a 
Young Scientist project but, unfortunately, due to the pandemic restrictions this could not be progressed. 
However, this is something that Stranooden GWS would be happy to pursue in the future.  

The Scheme successfully partnered with all 9 mid-Monaghan primary schools in rolling out the ‘Let it 
Bloom’ initiative. This was a fun, informative campaign to encourage connection with nature, 
biodiversity enhancement and water protection, the aim being to inspire schoolchildren to bring the 
message home to their parents and wider family circle. Having secured permission from the authors and 
the illustrator of the Gardening for Biodiversity booklet, the campaign included the design, printing and 
distribution of: 

 a leaflet outlining biodiversity-friendly gardening tips. 
 a flyer outlining water protection measures, adapted from the LAWPRO template. 
 a wheelie bin sticker to encourage families/businesses to publicy demonstrate their participation 

in and support for the campaign. 
In addition: 

 instructions for planting particular varieties of native trees were provided and given to each 
pupil. 
 

 
 

Plate 18: Bundles of native trees, with planting instructions attached. 
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Plate 19: Leaflet advocating pesticide-free gardening 
 

 

 

Plate 20: Wheelie bin sticker provided as part of the ‘Let it Bloom’ campaign 
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The ‘Let it Bloom’ initiative involved direct contact with approximately 1,000 schoolchildren and with 
teachers in the schools who actively supported and personally promoted the campaign. This was very 
well received and the native trees and wheelie bin stickers are an enduring legacy of the project. 
However, only a follow-up survey (possibly as part of a social science project) will establish the success 
or otherwise of the campaign in persuading urban and rural householders to rethink their use of 
herbicides to control unwanted vegetation.  

 

6.3 Engagement with Farmers 

The project devoted considerable time, effort and resources into engaging with the farming community. 
Learning from the experience of the National Source Protection Pilot Project at Churchill & Oram 
GWS, which found that despite the time and resources devoted to them, group meetings were seldom 
successful.  This, in addition to the constraints put on 
such meetings by the Covid pandemic, meant that rather 
than focusing on meetings with numbers of farmers, 
Stranooden GWS engaged with this cohort on an 
individual level. In the lifetime of the project, two 
services were offered to farmers – weed-wiping and 
boom sprayer maintenance – that ensured Scheme 
representatives got over the cattle grid to talk directly to 
farmers on the hazard posed by herbicides.   

                                                                         Plate 19: Agriland feature on weed-wiping service. 

In an effort to address the loss of herbicide to water courses through the use of boom sprayers and 
inappropriate spraying, the project adopted the NI Water initiative of providing targeted application of 
herbicide through weed-wiping. Apart from being more controlled than spraying, this method uses a 
small fraction of herbicide for the same result in terms of controlling rush infestation (the predominant 
target of herbicide application in the drumlin region). We offered a free-of-charge weed-wiping service 
to farmers throughout the catchment, raising awareness of the intiative through phonecalls, word-of-
mouth and advertising at the local co-op. We also displayed mobile signage at the entrance to fields 
where the weed-wiping was underway. In late March 2020 land conditions were favourable and 92 
farmers had signed up as participants. During actual weed-wiping on each farm we availed of the 
opportunity to talk in more depth to the farmer about the herbicide issue and the problems these are 
causing for their drinking water supply. 

 

Plate 20: On-site signage publicising weed-wiping service to passing farmers 
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Despite the weed-wiping initiative, MCPA exceedances were still being recorded in the Derryvalley 
sub-catchment in weekly sampling throughout the summer and autumn of 2020. This led Stranooden 
GWS to re-evaluate its approach and to focus attention on the performance of boom sprayers on 
improved farmland in the catchment, rather than focusing exclusively on the use of herbicide in 
marginal, rush-infested lands. As part of a revised strategy, the Scheme ratcheted up its communications 
re the hazards posed by herbicide to the aquatic environment. This revised strategy was widely reported 
both locally and nationally. Interviews were carried on RTE Radio 1 (Countrywide), 
Shannonside/Northern Sound radio (Agriview) while articles were carried in the Irish Farmers Journal, 
Farming Independent, Agriland, Rural Water News and in the local newspaper The Northern Standard. 
As a result of the two ‘service’ initiatives, therefore, Stranooden GWS dealt on a one-to-one basis with 
167 farmers across the White Lough catchment, in addition to thousands of farmers who heard the 
message through the aforementioned media outlets. 

 

6.4 Engagement with Community Employment (CE) co-ordinators, Tidy Towns and GAA 

clubs 

This cohort is directly involved in maintaining impermeable surfaces that provide a direct pathway to 
local streams and rivers and is also responsible for the upkeep of amenity areas. Having observed  
evidence of glyphosate use as part of the day-to-day operation of such organisations, Stranooden GWS 
was keen to influence change and advocate the non-use of toxic herbicides. The Scheme directly 
engaged with CE supervisors in all relevant parishes, as well as with three local GAA clubs and three 
local Tidy Towns groups. All of these organisations were very receptive to the message and commited 
to using an alternative non-herbicide organic product that Stranooden GWS had developed on a trial 
basis for the control of unwanted vegetation on  hard surface areas. Stranooden GWS supplied this 
product, comprising 80% acetic acid, glycerol and sorbitol, free-of-charge to all the above groups and 
to some householders that were keen to stop using herbicides but still wanted to control vegetation on 
impermeable surfaces, such as driveways. 
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Plate 21: Organic weed killer supplied to local CE workers and tidy towns 

 

 

Plate 22: Glyphosate used at Lough Major, Ballybay 

 

Ballybay Tidy Towns was supplied with 500 copies of the Biodiversity for Gardening booklet and 
wheelie bin stickers. Stranooden GWS accepted an invitation to talk to committee members about the 
challenges we face in trying to protect the Dromore river system.  

Having observed a county council employee spraying glyphosate along the kerbs and footpaths in 
Ballybay urban area, we engaged with the municipal district officials about this issue, as the street 
drainage system flows directly into the Dromore river. As part of our engagement with the officials, we 
delivered a presentation on the potential hazards of herbicide to the aquatic environment and on the 
need to protect and enhance biodiversity throughout the river catchment.   

 

6.5 Friends of the Dromore 

The Dromore river catchment accounts for 12% of the entire Erne basin, feeding into the Annalee River 
downstream of Cootehill in County Cavan. A legacy of the source protection project has been the 
establishment by Stranooden GWS of a new community-led organisation titled Friends of the Dromore. 
Following an inaugural meeting in February 2022, and with support from Rivers Trust Ireland, the mid-
Monaghan organisation was formally established as part of the Lough Erne Trust.  

Speaking at the launch, the Source Protection Officer for Stranooden GWS, Ross MacDonald said that 
the ‘ongoing deterioration in water quality in our river system threatens aquatic life and human health’. 
In addition to nutrient loadings, he said that pesticide contamination is a major threat to the river system, 
adding that community education about the dangers of pesticide use would be a priority for the new 
organisation. He continued: 
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‘What happens in the Dromore has an impact all the way along the Erne basin to Ballyshannon. While 
we need to focus in the first instance on our own sub-catchment, we should be aware that any 
improvements we make in the Dromore will have knock-on benefits for aquatic life and communities 
the entire length of the Erne system.’  

The organisation currently has 34 members on its What’s App group, covering all areas of the 
catchment. The group includes concerned citizens who are happy to get their feet wet and to volunteer 
when called upon for river clean-ups, water sampling, training and other activities. 

 

Plate 23: Friends of the Dromore at one of the National Spring Clean events 

 

The following is a brief outline of achievements by the Friends of the Dromore thus far: 

 Organised and partook in numerous litter picks at blackspot locations. 
 Instrumental in initiating and promoting the prospect of developing a Blueway for the Dromore 

river system. This initiative was recently approved grant-aid totalling €50,000 to carry out a 
feasibility study. 

 Participants have reported a number of pollution events and illegal behaviour to relevant 
statutory authorities. 

 Partnered with the Monaghan branch of the Irish Wildlife Trust to assist Ballybay GAA on a 
grant application to remediate a poorly-performing septic tank at its facilities. Funding has been 
secured towards the construction of a reedbed polishing system to address effluent discharge 
from the facility, which is in close proximity to the Dromore river. 

 With the approval of Inland fisheries and using best practice, cleared/trimmed several channels 
of trees that were encroaching on riverbanks. This will facilitate the re-establishment of canoe 
trails on the river system. 

 Partook in a visioning exercise with River Trust Ireland. 
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 Partook in assessment of an App developed by ORCCA for identifying invertebrates in river 
and lake systems. 

 Established a What’s App group that is used to communicate all things water related both locally and 
nationally and provides a forum to advertise and promote water events locally. 

 Active member of the iCatch network, a national organisation that provides training and 
workshops to river trust organisations. 

 Highlights and records biodiversity in both flora and fauna. 
 Took part in National Spring clean events. 
 Engaged with Dublin City University in an exciting biodiversity mapping project. 
 Took part in the sampling Water Blitz 2022. 
 Worked with Stranooden GWS in a tree planting initiative on buffer zones at farmland agreed 

as part of the Source Protection project. 

 Approached farmers in the catchment to promote the woodland for water scheme. To date, 13ha 
are being considered in the forestry licensing process. 
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6.6 Baird’s Shore Amenity Area 

 
Plate 24: Signage at Baird’s Shore highlighting the protection of water 

Stranooden GWS abstracts water from White Lough at a site known locally as Baird’s Shore. This site 
is a locally popular amenity area for fishing, boating, kayaking and walks. Unfortunetly it had also 
become a location for fly tipping and there were no facitilties for the proper disposal of litter. During 
the lockdowns the site had become a destination for campers even though there are no toilet or washing 
facilities present. Stranooden GWS installed a barrier at the entrance to the site to prevent campervan 
access and erected appropiate information signage, advocating water protection. In addition, the site 
was cleaned and is now maintained by the provision and servicing of waste bins. This provides 
Stranooden GWS with the opportunity to engage with people using the amenity area on the importance 
of water protection. The initiative has built goodwill from the visitors and neighbours who now have 
pride in the area. As a result, 50% less litter was collected in 2021 as compared to 2020 and this trend 
continued in 2022. 

 

 

Plate 25: Some of the litter gathered from Baird’s Shore during spring clean 2020. 

  



Page | 47  
 

6.7 Website and social media presence 

A dedicated website has been developed for Stranooden GWS to complement various social media tools 
that both inform and educate the community about source protection activities and medium to long-
term plans for the improvement of the Dromore river system. The website includes videos and drone 
footage of physical mitigation measures, short videos on sources of pollution in the river system, and 
information about water protection issues and actions. This mode of communication, launched in 
Autumn 2022, will be further developed and improved to keep the public informed about the continuing 
efforts to improve, restore and establish good water quality. 

The social media presence also includes a Facebook page and an Instagram account, both of which are 
utilised to spread the message about source protection. 

 

 
Plate 26: Stranooden GWS website, advocating water protection using videos and information 
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6.8 Section 6 Discussion  

 

Signage: 
 The branded van gave the project a catchment-wide presence and visibility that helped start 

conversations on water protection amongst the general public. It helped in engaging in one-to-
one conversations and sparked the idea to start a river trust organisation. The local GWS is 
known to farmers locally: this means that there is a familiarity with the name and that goes 
some way in reducing concerns/defensiveness towards a representative of a statutory body. 
 

 The erection of well-designed signage in areas of high traffic and footfall, not only gave a 
chance to transmit the message of water protection but also provided an opportunity to work 
collaboratively with the local authority, GAA clubs, tidy towns and residential groups. 
 

 The relatively low capital cost of signage (€150 per sign) was a worthwhile investment for a 
prominent, improved visible messaging board that starts conversations locally.  
 

 Whilst the message on signage tends to become invisible over time, the message board can be 
changed to highlight particular aspects of the source protection campaign or of wider GWS 
messaging (e.g. in relation to shutting off field valves in winter). Simple and easy-to-understand 
messaging is key. 
 

 Stranooden GWS has made the template of project signage available to others, and it has been 
adopted by several schemes locally and nationally, through the co-operation of the NFGWS 
and NI water. Indeed, all communications material, including leaflets, is available to other 
group water schemes on request from the Stranooden GWS or NFGWS websites. 
  
Let it Bloom: 

 This campaign aimed at GWS members and the wider public outside of the scheme supply area 
was particularly valuable in demonstrating to the farming community that water protection 
messaging is not solely directed at them. 
 

 The attendant local and national media coverage resonated very well with the local community 
and started conversations re water protection. 
 

 Building on an existing model (i.e. Gardening for Biodiversity) saved time and money, while 
at the same time ensuring a professional look. There’s no need to reinvent the wheel in 
awareness campaigning. 
 

 Planted trees and wheelie bin stickers offer a long-term legacy from the campaign, adding to 
biodiversity and relaying the ‘Go Pesticide Free’ message. 
 

 The value of schoolchildrens’ ‘pester power’ is already well established through the NFGWS 
All About Water schools engagement programme. The Let it Bloom campaign established 
excellent relations with local primary schools, facilitating follow-up engagements. 

 

Farmer engagement: 
 Getting beyond the cattle grid for one-to -one engagement with the farmer is essential and 

proved more effective than a successful group meeting organised in an early stage of the project. 
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Through one-to-one engagement both negative and positive reactions can be determined, either 
of which is a ‘learning’ and helps in tailoring a solution with which the individual farmer can 
be happy. 
  

 Listening to the farmer, who knows their land, can help identify practical solutions that you 
may not have considered and helps build a co-operative relationship. The farmer becomes part 
of the solution. 
 
Amenity areas: 

 The focus on Baird’s Shore amenity area was particularly valuable in generating goodwill and 
pride of place. Fishermen have remarked that the Baird’s Shore site is the ‘best’ for ‘cleanliness’ 
and is a ‘joy to visit’. 
 
Social media: 

 Due to lack of technological in-house knowledge in the GWS sector, it might be a good idea 
for schemes embarking on a source protection communications strategy to identify someone 
with the relative expertise to manage this important communications channel and to pay 
someone, if necessary. 
 
Friends of the Dromore: 

 It is likely that every drinking water catchment has environmentally-conscious residents that 
want to ‘do their bit’ but feel helpless. Creating a structure such as a river trust enables those 
people to practically engage in environmentalism.  Strength is gained from collective action 
and it provides an opportunity to address rural isolation and loneliness with kindred spirits. 
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7.0  MITIGATION MEASURES AIMED AT CONTROLLING THE SOURCE 

 

7.1 Farm-focused initiatives to mitigate against acid herbicide (MCPA) contamination 

7.1.1   Weed-wiping Service.  

In 2017 NI Water, as part of a campaign to reduce MCPA concentrations within the Seagahan Reservoir 

catchment in Armagh, offered a free weed/rush-wiping service to the farming community within the 

catchment. This initiative was piloted to determine if weed-wipers could control rush cover more 

efficiently (e.g. less chemical usage) and in a more environmentally-friendly manner (e.g. reduction of 

spray drift) compared to conventional boom sprayer applicators. Water quality monitoring results 

throughout 2017 at the Seagahan Reservoir showed an MCPA residual reduction of over 50% compared 

with previous years.11 Given the effectiveness of this pilot, NI Water has extended this service into two 

additional catchments namely Eden Burn in Co. Antrim and Glenhordial Reservoir in Co. Tyrone.  

Given the MCPA concentrations recorded within its waterbodies in 2018, Stranooden GWS piloted a 

similar approach within the Derryvalley sub-catchment as part of the project. This initiative was the 

first of its kind in the Republic of Ireland. While NI Water utilised local contractors, Stranooden GWS 

purchased the equipment and employed an operative.12 It was recommended by the Steering Group that 

Stranooden GWS evaluate the success or otherwise of this initiative with a view to widening the 

availability of the service beyond Derryvalley sub-catchment should it prove successful. It was also 

recommended that the Scheme trial alternative strategies to deal with the issue of MCPA contamination.  

 

 

Plate 27: Weed-wiping on rush-infested fields in the Derryvalley sub-catchment 

 
11 It is important to note that only glyphosate is permissible for use within weed-wiping applicators. 
12 The operator employed by the scheme completed both the ‘PA1 – Safe Handling & Application of Pesticides’ and ‘PA2F – 
Mounted or Trailed Wick Type Applicator’ training courses. 
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This weed-wiping service was delivered from May 2019 to September 2019 and March 2020 to 

September 2020. The method involved going to pastures that had a common rush problem and had been 

recently grazed so that the rush would be sitting up proud from the grass. After putting the Glyphosate 

(1L/10L) dilute in the tank of the wiper, the operator drove the quad at a slow and steady speed through 

a parcel in the rush-affected areas. The glyphosate dilute was sprayed onto rotating brushes that would 

physically touch the target plant so as not to burn the grass. The rush would turn a brown colour within 

3-5 days of application. However, it was recommended that the farmer wait 4 weeks before cutting back 

the dead rush as this gives the grass a chance to take back the rush infested patches. It was further 

recommended that the farmer follow up by adding lime were needed to the pasture at the next available 

opportunity, as pH correction would address the acidic nature of the soil and this, in turn, would help 

to prevent rush re-establishment. 

 

Plate 28. Rush cover pre-weed-wiping application 

 

Plate 29. Rush cover post targeted weed-wiping, with other vegetation unaffected 
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From May to September 2019, a total of 33 farmers participated in the weed-wiping pilot project, with 

approximately 165 hectares of agricultural land being treated. A total of 79 farmers participated in 2020, 

some of whom had availed of the service in 2019. The service was offered to farmers in the wider White 

Lough catchment and, in particular, to those whose lands bounded the lake at Baird’s Shore. This 

extension of the service was designed to highlight the MCPA issues in the catchment and to start a 

conversation on how pesticide use can pose a hazard to rivers and lakes. The 2020 programme of weed-

wiping began much earlier than the previous year. As the weather and ground conditions were 

favourable, the service was rolled out in late March. Such was the demand that a second weed-wiper 

was required. Circa 700 hectares was treated (see Figure.  

Despite the extensive amount of ground covered, MCPA exceedances were still apparent in samples 

obtained from the Scheme’s monitoring programme throughout the 2020 ‘spraying season’. A steering 

group meeting discussed these results and agreed that the Scheme’s approach needed to be re-evaluated. 

The Scheme reported that the availability of a ‘free service’ had prompted many farmers to request 

weed-wiping on rush-infested fields that had not previously been treated.  Furthermore, the level of 

implementation of the recommended follow-up actions had been disappointing. It was decided to be 

more selective in 2021 and that the service be confined to the minority of farmers that had implemented 

the follow-up actions (cutting of rush and liming). While the extent of domestic contribution to the 

MCPA loading was uncertain, this was a cohort that could only be targeted through an 

information/awareness campaign. It was also noted that the weed-wiping service had not been taken up 

by farmers with more intensively managed lands and it was suggested that these might account for the 

continued incidences of contamination. 

Figure 10: 
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7.1.2 Boom Sprayer Service.  

A short-term research project found that of the 48 products containing MCPA available for sale in the 

Republic of Ireland, 14 were locally available of which 7 were targeted at the domestic/gardening 

market. It was also found that while MCPA is generally associated with the control of the common rush, 

it is used to control a range of plants (Broadleaf Dock, Chickweed, Buttercup etc.) by those farmers in 

the catchment wanting to achieve a rye grass pasture. These farmers spray on a bi-annual basis as part 

of pasture management, generally using acid herbicides in a boom sprayer.  

A new initiative was introduced by the Scheme in 2021, aimed at improving the performance of boom 

sprayers, thereby ensuring a reduced loss of herbicide into the environment. While the original intention 

was to fit the sprayers with low-drift nozzles, it became evident that a more thorough servicing would 

prove beneficial, not least in providing an opportunity to engage with this cohort of farmers on the 

hazard posed by herbicide to the aquatic environment. In addition to fitting low-drift nozzles, therefore, 

the Scheme offered a pre-certification service, calibration and certification of boom sprayers in the 

catchment. 

 

Plate 30: Boom sprayers ready for service 

Word-of-mouth was used to promote the initiative, with most farmers responding to personal visits by 

the Stranooden team. The initiative was featured on a popular Saturday morning agricultural show 

“Countrywide” and notices were placed in relevant co-ops, the local mart and Agri stores. The IFA 

circulated texts to relevant farmers in the catchment. This targeted communications campaign meant 

that the service was taken up primarily by dairy farmers, a cohort that had not availed of the previous 

weed-wiping initiative. 

In deciding on the farmers to approach personally, Stranooden GWS used GIS (Geographical 

Information Service), to visually assess lands, focusing in the first instance on areas with streams and 

rivers near the four sampling points in the Derryvalley sub-catchment. The ‘improved rye grass’ lands 

were easily identified. These farmers were offered the service in advance of the 2021 ‘spraying season’. 

64 farmers availed of the service of whom the vast majority were in the Derryvalley sub-catchment. 

The service was extended to other sub-catchments when MCPA exceedances were recorded in them. 
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That area was targeted to promote the initiative and to inform the local farmers of the problems and 

issues with using MCPA and the safeguards needed to protect water. 

Where the boom sprayer was deemed not fit for purpose, the Scheme offered an interim boom-sprayer 

service to the farmer. While the cost of the low drift nozzles and part of the labour were funded through 

the project, Stranooden GWS bore the cost of additional labour, training, equipment and additional 

parts. Stranooden GWS was in the fortunate position of having two qualified plumbers and an employee 

with good experience in mechanics to carry out the servicing of boom sprayers. The service, which 

began in late March 2021, was well received by the farmers.  

 

Plate 31: Checking out for leaks in low drift nozzles 

There were a range of challenges in servicing the sprayers to a point of being fit for purpose, as virtually 

all were uncalibrated. The work took an average of nearly 5 hours per sprayer. 87% of the boom sprayers 

needed a new pressure clock, while other common issues included the need for nozzle holders, filters, 

diaphragms for pumps and straightening sections. Nozzles and filters were invariably blocked from 

debris and this resulted in leaks and poor directional spray. Only those farmers with recently-purchased 

sprayers had an up-to-date certificate for their boom sprayer. 

 

Plate 32: Checking out pressure on a boom sprayer gauge clock 
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7.2 Section 7 Discussion  

 The weed-wiping service enabled the Scheme to get through the farm gate, opened up the 
conversation on the hazards of pesticides and incentivised farmers to participate in physical 
mitigation measures. 

 There is a misconception in the wider community that the use of MCPA is primarily for rush 
control. The acid herbicide MCPA is present in 51 products and is used to ‘control’ a range of 
broadleaf plants primarily, but not exclusively, by the agricultural community. Its price doesn’t 
seem to reflect its toxicity and mobility to the aquatic environment. 
 

 Weed-wiping uses a tiny fraction of herbicide, as compared to boom sprayers for the same 
amount of ground cover. Ongoing trials in Scotland over the past 3 years have shown weed-
wiping to be superior to all other methods of herbicide application, with less land compaction, 
less pesticide demand and more control of target vegetation. 

 
 There is substantial maintenance required on a boom sprayer (which has multiple parts and 

fitting) as compared to a weed-wiper. 
 

 Currently in this jurisdiction the farmer is not allowed to use MCPA in a weed-wiper, as the 
manufacturer of this product has not yet registered it for use in a weed-wiper. Yet, the Scottish 
trials referenced above have demonstrated excellent results using MCPA in a weed-wiper. The 
adoption of weed-wiping, using MCPA would greatly reduce the financial burden on farmers 
and damage to the environment. 

    
 Weed wiping/Boom sprayer service gave the project community-wide engagement, as ‘free of 

charge’ services and no associated paperwork are always welcome to a farmer. 
 

 The general availability of the weed-wiping service meant that there was treatment of lands that 
were not normally treated with herbicides. However, this downside may have been balanced by 
the excellent farmer engagement that the service opened up. 

 
 The weed-wiping service created an opportunity for wider discussion with individual farmers 

on issues such as their pasture management, soil health and the benefit of liming. 
 

 The boom-sprayer maintenance and upgrading service provided an opportunity to engage with 
the more intensive farmer given that the weed wiping-service did not interest this cohort. 

 
 This service helped Stranooden GWS understand the scale of issues that inevitably arise with 

boom sprayers; high level of maintenance, lengthy service requirements, lack of regulatory 
control of the machinery and a majority of sprayers neither certified nor performing safely. 

 
 The provision of low-drift nozzles at €1.60 each was a cheap and worthwhile investment. Such 

nozzles should be mandatory for all boom-sprayers to help address the problem of wind drift, 
as should annual servicing of boom sprayers. 

 
 During inspection, a farmer may deny using a boom sprayer without having to explain the sward 

of monoculture rye grass obvious in the pasture.  Regulators should surely use GIS in advance 
of farm inspections (as Stranooden GWS) to identify swards that are managed using herbicides. 
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8.0. PHYSICAL MITIGATION MEASURES  

Physical mitigation measures implemented by Stranooden GWS as part of the project focused on the 

pathways within the SPR continuum. These measures were aimed at controlling phosphate loss, 

excluding livestock access to water courses, intercepting overland flow and addressing bank erosion. 

  

8.1 Phosphates  

As identified from the catchment characterisation process, phosphates delivered via overland flow are 

an issue in the Derryvalley sub-catchment. Following the completion of a Load Reduction Assessment, 

it was estimated that a total load reduction of P of 537 kg yr-1 (i.e. total losses to water) would required 

from this sub-catchment to reduce the average annual concentration below the threshold for ‘Good’ 

status.13 To mitigate against this issue, riparian buffer strips/zones were established within identified 

critical source areas.  

In the earlier phase of the project, fencing had been erected at 3 farms within the Derryvalley sub-

catchment. This included fencing off approximately 1,030m of the Dromore Stream, approximately 

810m of the Bannaghbane Stream (i.e. tributary of the Dromore Stream) and a further 640m of extensive 

drainage channel (see Plate 33). The establishment of 1,645 linear metres of mixed hedgerow 

commenced at the end of November 2019. On lands that are relatively flat in nature, a 1.5m – 2.0m 

buffer depth was agreed with the landowner, while 3m – 4m buffers were agreed for certain fields/ 

portions of fields perceived to be at a higher vulnerability to run-off as a consequence of having a 

steeper gradient (see Plate 34). Given that certain areas within the catchment are prone to flooding, 

appropriate consideration was given to the design of the fencing in those areas (see Plate 35)14.  

 

Plate 33: Installation of fencing with +3m buffer zone at agricultural land adjacent to the Dromore Stream 

 
13 This is based on the 2017 average P concentration of 0.067mg/l recorded on the Dromore River at Derrvalley Bridge and an 
annual mean river flow of 0.532m3/s recorded from the EPA hydrometric station at the same location.  
14 Single-strand non barbed wire was specified so as to minimise the potential for floating/suspended debris catching the 
fence. This was also the type of fencing preferred by two of the participating dairy farmers.  
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Plate 34: Installation of fencing with varying widths of buffer zones depending on the topography of the site 
 (i.e. a smart buffer approach) 

 
 

 

Plate 35: Fluvial flooding on the Bannaghbane stream. This field was included for mitigation (i.e. fencing and 

hedgerow establishment) as part of the 2019 pilot works.  

 

In the P susceptible areas of the sub-catchment, Stranooden GWS fenced off and established riparian 

zones in buffers that were at least 1.5m deep. Given the topography of the catchment (i.e. drumlin 

landscape) buffer depths greater than 1.5m in width were required in places. The implementation of 
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buffer zones of varying depths within the same land parcel (i.e. Smart Buffer Approach) was included 

where necessary. While it was thought buffer depths in excess of 1.5 metres might require a financial 

contribution from the scheme to compensate for any loss in the Basic Payment Scheme (BPS) payments, 

this did not transpire. Instead, the project secured agreement from the Department of Agriculture, Food 

& the Marine, that there would be no loss of single-farm payment where farmers agreed to deeper buffer 

zones as part of the project. For the duration of the project, the Teagasc ASSAP signed off on the deeper 

buffer zones secured which meant no loss of BPS to the relevant farmers.  

Where appropriate a mixed species hedgerow, comprising native plants was established within the 

buffer zone. Stranooden GWS was delighted to secure funding from LAWPRO for the purchase of fruit 

trees and mixed species indigenous trees through the Community Water Development Fund 2022. 

These have been planted at numerous sites, further enhancing biodiversity, while also contributing to 

nutrient absorption, bank stabilisation, and immobilisation of soluble nutrients in overland flow.   

Given that sediment and total coliforms were identified as particular problems during the catchment 

walk exercise and raw water quality monitoring, the implementation of physical barriers such as fencing 

and hedgerows has the added benefit of mitigating against such issues. In several areas of the catchment, 

where riverbanks were excessively eroded or poached, bank reprofiling and/or the installation of the 

willow spiling technique were implemented. In total, six different types of measures were employed to 

address bank erosion.  

As a significant number of critical source areas had been identified, Stranooden GWS engaged directly 

with 21 farmers on whose lands mitigation measures were deemed necessary, with the aim of 

formulating and agreeing specific mitigation measures. In the early stages, 15 farmers agreed to 

participate. These farmers were involved at all stages of the planning process and had the final say on 

issues such as the length and depth of proposed buffer strips, as well as on the scale and suitability of 

other measures to be installed on their lands. For its part, the GWS provided the farmers with an 

assurance that they would continue to have a water supply for their livestock, by way of freely provided 

drinkers and either connection to the mains supply or, where that was impractical, provision of a 

pumped system from the river. 

There were instances where final agreement was not secured with individual farmers either because 

they weren’t interested in participating in the project (4 farmers) or because the measures they were 

prepared to allow on their lands were considered inadequate for the protection of the water course or 

would have been prohibitively costly (2 farmers). On the other hand, several of the participating farmers 

or their neighbours approached the scheme with proposals for additional measures on their lands that 

were deemed appropriate. Where possible, these were added to the works programme, compensating 

for proposed measures that could not proceed.  

Overall, the agreed measures included the installation of 12.920km of fencing, 4.335km of hedging, 

2.050km of bank erosion measures and 5,580m² of willow buffer. This report gives a full and concise 

account of the measures installed at each of 21 sites on the 15 farms that were included, deviations on 

measures encountered and reasons for the changes were applicable.  
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8.2. A site-by-site breakdown of physical measures completed 

 

8.2.1 Site 1, Field 1 & 2  

Proposed actions: Installation of 320m of cattle fencing and 420m2 of willow buffer, with gated access 

for maintaining willow. 

Completed actions: As proposed. 

On this site the stream had multiple livestock access points, with considerable bank erosion.  A four-

strand barbed wire fence was placed 7-8m from the stream. A willow buffer was planted at strategic 

locations that were identified as pollution hotspots. The farmer agreed to the substantial buffer zone 

provided Stranooden GWS fenced off a section of hedgerow marching the public road (approximately 

80m). This condition was deemed acceptable.  

A 4-foot gate was strategically placed near the hedge separating Field 1 and Field 2 (as a willow 

maintenance access point). The extensive buffer zones enabled the planting of willow at the critical 

source areas on the land without shading the stream. This was important, as there is a hedge on the other 

side of the stream. 

A concrete drinker provided at the top of field 1 was accessible to the two fields, while a waterpipe was 

laid across a shared laneway at the top of the hill. The farmer connected this drinker to his own GWS 

water supply, approximately 300m from the drinker.  

The farmer was very pleased with the work and offered other lands marching the stream. This offer will 

be taken up in future works. 

 

Plate 36: Site 1, Field 1: Extended buffer zone with recently planted willow 
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8.2.2 Site 2, Field 1. 

Proposed actions: 80m cattle fencing and 60m mixed species hedging. 

Completed actions: 220m cattle fencing and 110m mixed species hedging. 

Site visits during the planning phase identified two livestock access points. The initial plan was to fence 

off an 80m section of stream that is bounded by a steep slope on the far bank. However, during 

construction it became apparent that this might simply encourage livestock access to the stream at 

another point. It was, therefore, agreed with the farmer and contractor to fence off the stream along the 

220m length of the field.  

4-strand barbed wire fencing was installed on a raised ditch, with a minimum 3m buffer zone on the 

stream side. Where the steep slope marches the stream the buffer zone provides up to 30m of protection. 

As the landowner had no available water supply, Stranooden GWS provided a 300-metre extension of 

a 2-inch water main to the site. 

 

Plate 37: Site 2, Field 1: Fencing protecting the stream bounding a substantial slope 
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8.2.3 Site 3, Field 1 

Proposed actions: 310m cattle fencing, 180m mixed species hedging, 200m2 willow buffer, 1 gate for 

maintenance of willow buffer and 140m bank revetment.  

Completed actions: 310m cattle fencing, 141m mixed species hedging, 200m2 willow buffer, 1 gate 

and 200m willow spilling, bank revetment. 

Extensive willow spilling was put in place on the riverside that had multiple livestock access points. 

Two tiers of spilling were applied where extensive erosion was apparent and where the height of the 

field required a step down (for the first 90m approx.) One tier of spilling was constructed where 

appropriate (i.e. in the less sloping/damaged areas) for the remainder of the site. 

 

Plate 38: Site 3, Field 2: Two-tier willow spilling with buffer zone extending to 12 metres 

4-strand barbed wire fencing was erected for 310m in this parcel, with 200m2 of willow buffer zone at 

a critical source area. A steel gate was erected to provide access for maintenance. A smart willow buffer 

zone was erected at a flow delivery point, as per drawings. The 200m2 of willow had already started to 

leaf when planted in August 2021. As a high percentage had not taken by May 2022, Friends of the 

Dromore replanted the area in January 2023. 

The bank erosion measures narrowed the channel at livestock access points. This has had a positive 

effect on water flow, increasing the riffle in the stream which is of ecological benefit to the water 

(habitat, food source and shelter from predators). The minimum 3m buffer extends to up to 12m at one 

point, which has provided a very extensive buffer zone. Because of existing hedging on the far side of 

stream, there could not be hedge planting on the fenced side. However, the extensive buffer zone 

allowed for tree planting without shading. This measure, which was also completed with the help of the 

Friends of the Dromore, will add to biodiversity at the site, while the growing tree roots will further 

stabilise the riverbank.  
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Plate 39: Site 3, Field 2, Extended Willow buffer zone 

Please note: 

As this was the first site on which willow spilling was trialled, adjustments were proposed and agreed 

to the spec by WSP (contract engineers), as follows: 

1) Instead of 4” willow stakes as uprights, the project used larch. This was because the fresh 

willow crushed on impact. By contrast, the larch uprights could take sufficient impact to be 

driven down the requisite 600mm. The contractor pushed willow uprights in alongside the larch 

to ensure the long-term stability of the work. 

2) Instead of the geotextile membrane, coir membrane was used to stabilise the soil until rooting 

plants develop sufficiently to secure the backfill. This will facilitate root formation. 

3) The contractor was aware that these changes would incur additional costs but waived any claims 

against the project for these, as his objective was to achieve a satisfactory outcome. 

All changes were reviewed by WSP and, upon confirmation of the provenance of the larch and spec of 

the coir mesh, they were satisfied and confirmed approval of the changes.  

Having witnessed the above works, the neighbouring farmer expressed interest in also having livestock 

fenced off from the river. The project supplied a nose pump to provide water for the livestock. The 

famer expressed satisfaction that the nose pump was adequate and has consequently agreed to 

permanent fencing to prevent livestock access to the river. This will be installed, subject to agreement, 

when in-river works are completed. 

 

 

 

 



Page | 64  
 

8.2.4 Site 4, Field 1 & 2 

Proposed actions: 210m of sheep fencing, 70m mixed species hedging & 140m bank revetment. 

Completed actions: 190m sheep fencing, 60m mixed species hedging, 20m boulder bank revetment. 

Sheep wire fencing was erected along a buffer zone that is generally 3m deep. However, some 

deviations were introduced to keep the fence straight. As a result, the buffer narrows to 2.5m in places. 

Stranooden GWS sought and was given assurances that any further straightening of the fence lines 

would provide a minimum of 3m from the top of the riverbank. 

A new gate and fence were erected between Fields 1 & 2 as part of an arrangement between the farmer 

and the contractor. (Please note, there was no extra cost to the project for these additional works).  

Bank revetment works were planned to deal with significant bank erosion at this site. While most of the 

planned works proceeded, willow spilling works as per spec could not proceed in a low corner of Field 

2, due to the presence of exposed shallow bedrock. This issue was highlighted with WSP. Having visited 

the site, the consultants agreed that boulders would provide the most appropriate method of revetment 

on this section of the site (See plates 40-41). 

 

Plate 40: Site 4, Field 2: Prior to completion of revetment works 
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.           Plate 41: Site 4, Field 2: Following completion of revetment works 

As there was evidence of livestock congregating at the access gate, linking Fields 1 & 2 (constructed at 

the farmer’s own expense), Stranooden GWS noted that this was resulting in poaching of the soil and 

providing a direct pathway to the river. A damaged or blocked drain on the left side of the gateway that 

was exacerbating this problem has since been addressed. The issue of cattle congregating was 

highlighted to the relevant farmer who committed to put down hardcore to help avoid poaching. It 

should be noted that there was already a gateway connecting the fields at the top of the hedgerow, so 

the new gate was additional to that. 
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8.2.5 Site 5, Field 1 & 2 

Proposed Actions: 570m cattle fencing, 150m2 willow buffer, 1 gate & 210m bank revetment. 

Completed Actions: 570m cattle fencing, 150m2 willow buffer, 1 gate & 401m bank revetment 

(vertical logging & boulders). 

This site was inspected in late September 2021. As water levels were low, a river walk was conducted 

to re-evaluate the extent of bank revetment required. This allowed us to identify additional areas 

requiring revetment that had not been identified during the planning phase (when river flow was higher).  

Originally the plans did not include bank revetment works on Site 5, Field 1, but on closer inspection 

the problems identified could not be ignored, especially problems arising from fallen trees and banks 

that had deteriorated.  

The measures employed in Field 1, involved moving stones and boulders on the bed of the river and 

supplementing these with imported boulders placed at the toe of the riverbank in order to re-establish 

the pathway to the natural flow path of the river (see plate 42).  

 

Plate 42: Site 5, Field 1: Mitigation measure to address bank erosion that had not been identified during planning 

Farm 5, Field 2 also had multiple bank-erosion issues that had been identified during the planning stage. 

These banks were re-established using the logging method, but again using stones and boulders from 

the riverbed to correct the direction of river-flow at several points.  
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Plate 43: Site 5, Field 2: Construction of bank revetment using vertical log 

The works at this site were aimed at re-establishing the natural path of the river. The method of bank 

erosion protection was, therefore, tailored to allow for narrowing the channel to its original width, to 

ensure good flow and re-establish riffle in the river. 159m of bank revetment works were carried out 

where banks had been eroded due to livestock access. This site needed considerable clearing of scrub, 

diseased ash trees and whitethorn that had been damaged by livestock. 

To support the banks, tree trunks were placed on top of each other and secured. The completed works 

included the installation of back-fill using the scrub and debris that had been cleared. Where necessary, 

boulders were used to provide toe support and backfill. Clay was used to level off the top of the bank.  

An unforeseen consequence of the downstream improvements in river flow and narrowing of the 

channel on Site 5 was the pressure it put on a stone bridge immediately upstream of the site. We had 

already identified significant damage to this bridge due to one of its channel’s arches being totally 

blocked. This meant increased pressure on the main arch. Photos of this damage were sent to a local 

authority engineer who did a site visit and confirmed that the bridge would need immediate essential 

restoration works to make it safe. When the bridge restoration works were completed it was decided to 

carry out further bank revetment works, plant hedging and fence a 25m strip immediately outside of 

Site 5. This work improved flow and stabilised the bank at a previously vulnerable area. It also serves 

to showcase the source protection works to passing motorists. 
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8.2.6   Site 6, Field 1  

Proposed actions: 380m cattle fencing & 380m bank revetment works. 

Completed actions: 380m battle fencing & 380m willow spilling and boulders bank revetment works. 

Considerable measures were required to address bank erosion on both banks of the stream (rather than 

on one bank as per the original plan). The extended work was due to discovering considerable 

vulnerability in and underneath the opposite bank, with large gaps and exposed tree roots. These would 

have resulted in a hazard to the stream (including continued sediment loss) if not dealt with and would 

have compromised the effectiveness of the originally planned fencing and willow spilling at the site. 

The contractor erected larch uprights 600mm deep and 600mm high, (see Plate 44) to allow imported 

boulders and wooden debris sourced from the site to act as bank protection at some of the more 

vulnerable areas. At points deemed especially hazardous and in danger of collapsing, tree stems were 

driven in upright and boulders and wooden debris were piled behind them to allow for vegetation 

uptake, thereby creating a stable bank. Areas that had stable banks - with whitethorn trees and an ample 

root base protecting the banks - were left alone. However, the previously unplanned works on the 

opposite bank of the stream and the commencement of works in the neighbouring Site 7 balanced the 

need to claim for the full 380m of willow spilling. It is important to note that the stream was narrowed 

to what was deemed its natural width and, as at other sites, the vigour of the river flow was quickly 

apparent after these works were completed. The essential works to stabilise banks on both sides of the 

stream future proofs the site from further erosion.  

To ensure that the fence line was at least 1.5m from the top of the bank, a site visit was organised for 

the farmer, contractor and Stranooden GWS. So that there would be no subsequent misunderstanding 

or disagreement, pig-tailed fence posts were placed on the proposed straight line. Besides being 

stronger, a straight fence leaves the pasture easier to manage. This advance engagement with the farmer 

resulted in securing a much deeper buffer zone than anticipated along the majority of the river course. 

There was no issue with the farmer as he understood what was planned and was happy to allow for the 

deeper buffer zone knowing that he had a stronger fence.  

The fencing used was 4-strand barbed wire (as per spec) at least 1.5m from the river edge in a very flat 

field that is on the floodplain. A total of 380m of fencing was installed. There was some additional 

buffering ground gained as a result of the above works. 
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Plate 44: Site 6, Field 1: Willow spilling on near stream bank and supports installed on opposite bank 

 

This parcel had multiple livestock access points and the stream was the only water source for the 40-

acre block. To ensure that the landowner wasn’t left without a water supply, the GWS completed 

extensive works putting liners into a disused spring well and bringing a raw water supply across the 

road to the lands using an old drain as a conduit to lay the pipe. Service piping and a concrete drinker 

supplied by the Scheme were placed at the top of the hill above the site. This will supply the whole 

block of land, with further drinking points planned by the farmer using his own resources.  

 

Plate 45: Site 6: Liner for spring well 

The farmer did shoring works on the land prior to the project. Due to poor construction, these are likely 

to cause problems in the future unless addressed. The Scheme will continue to work with the farmer 

who clearly has a sense of what is required as he leaves a generous lea around each field when cutting 

for silage and has extensive stands of intact hedgerow acting as a buffer further back from the river. 
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8.2.7 Site 7, Field 1, 2, 3 & 4(Abandoned) 

Proposed actions: 670m of cattle fencing, 150m mixed species hedging, 520m2 willow buffer, gate & 

500m willow spilling. 

Works had already begun on this site when the farmer concerned had a change of heart. After lengthy 

negotiations, it was deemed best to withdraw altogether as he was keen to renegotiate every aspect of 

the works and was also adamant that he retain full access to the river at several points for dredging, 

should he feel that it was required. Despite responding positively when Stranooden GWS showed him 

exactly what was planned at his site/riverbanks, he was not prepared to let the works proceed as per 

agreement and signed off on the original contract.  

At the point at which the Scheme withdrew, up to 450m (buried 250m) of piping had already been 

supplied, in addition to 2 concrete drinkers and a water connection. These works were carried out over 

3 days using the group water scheme’s machinery and workforce. In addition, the contractor had already 

carried out considerable clearing works preparing the site over 3 days and had started laying down the 

larch to be used for willow spilling. The farmer returned the concrete drinkers but the labour and price 

for the piping fell to the GWS.  

The contractor left the site as well as he could, given the suddenness of the departure. He agreed that 

he would be closing off any claims due on site 7, despite the outlay of time and expense.  

Proposed works for this site were moved to other sites during the lifetime of the project with works 

deemed appropriate to balance the budget for the contract. 
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8.2.8 Site 7A, Field 1, 2, 3, 4, 5, & 6 

Proposed actions: 750m of cattle fencing 

Completed actions: 732m of cattle fencing & 1 solar fencer. 

This land belongs to one of the 4 farmers who agreed to participate in the project sometime after the 

initial 15 participants had been signed up. Following our withdrawal from Site 7, we approached this 

farmer as his lands are largely classified as PIP-P Rank 1.  

As the lands involved were leased to a dairy farmer as an out-farm, a solar-powered single strand electric 

fence attached to permanent posts was provided to exclude livestock from the river. The scheme also 

supplied 2 concrete drinkers. 

 

Plate 46: Physical mitigation actions site for 7a 

As per above plate, excellent buffer zone depths were secured at the majority of the critical points in 

the parcels. It was difficult to get deep buffers to one of two identified delivery flow points due to its 

location near the site entrance. An application is currently (Feb. 2023) in process for planting these deep 

buffer zones through the Woodlands for Water initiative, pending approval by DAFM. 
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Plate 47: Site 7A: Extensive buffer zone with solar-powered fencer 
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8.2.9 Site 8, Field 1, 2, 3, 4, 5 & 6 

Proposed actions: 590m cattle fencing, 370m mixed species hedging, 400m2 willow buffer, gate & 

110m bank erosion protection. 

Completed actions: 623m cattle fencing, 347m mixed species hedging, 400m2 willow buffer & 242m 

bank erosion protection. 

The farmer on this site had only acquired the land block as an out farm 3 years previously. He is a 

dairy/beef farmer who lives approximately 16km away. The farmer keeps heifers and beef cattle on this 

site and had fenced off all access to rivers. 

Like previously completed sites in this project due for bank revetment, when the foliage marching the 

river was cut back, it was apparent that the site needed more bank revetment works than had been 

envisaged from site inspections carried out during the assessment stage. Viewed from the river, the 

onsite assessment discovered banks with serious toe erosion and undercutting when the foliage was cut 

back. A diverted stream (due to fallen trees and bank erosion) had resulted in undercutting of banks on 

both sides of the stream. As a result of the detection of these additional issues, the contractor completed 

242m of bank revetment works in total at this site, 132m more than was originally planned.    

 

 

Plate 47: Site 8, Field 5: Bank erosion 

A further 30m of revetment was installed in Field 4 at a site that was an historic cattle access point. 

Here the scale of damage was not particularly bad, as the river is running flat and the flow is not as fast 

as in the neighbouring fields (5 & 6) and the banks are relatively low. Because of this, the contractor 

simply laid logs horizontally on top of each other and fastened them together using sheep wire before 

grading the bank back until level with the field (See Plate 48 below). 
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Plate 48: Site 8, horizontal logging installed in Field 4 

Site 8, Field 5 had 106m of bank revetment installed, with boulders used to protect a section of exposed 

bank on the far side of the river. Fields 5 and 6 are on a downhill slope and whilst the stream is generally 

gentle, fast flow during and following heavy rain events had seriously impacted the banks. These rainfall 

events are especially high and fast flowing, which meant that the site was unsuitable for willow spilling. 

Instead, the contractor used the more robust method of bank revetment with logs driven into the bed of 

the bank. 

Field 6 had 110 metres of bank revetment and boulders were placed strategically to protect the opposite 

bank, (See Plate 49). 

 

 

 

Plate 49: Site 8, Field 6, bank revetment works 
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The proposed works and fencing for this site had allowed for a buffer zone of at least 1.5m in places 

where overland flow was obvious but, with the agreement of the farmer, the measures achieved 3-5m 

and, due to the considerable bank revetment works, secured up to 5m in other areas (fields 4, 5 & 6). 

 As conditions got visibly wetter on-site during construction, the decision was taken to return to the site 

when it had dried/frozen sufficiently to allow for the land to be graded back from the top of the bank 

and to clean up tracks on fields from transport of machinery and materials. This work was carried out 

in May 2022. This site was planted by the Friends of the Dromore. 

 

Picture 50: Site 8, Field 6: Single-strand electric fence 
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8.2.10 Site 9, Field 1 

Proposed actions: 160m sheep fencing & 160m mixed species hedging. 

Completed actions: 105m sheep fencing, 140m mixed species hedging & 9ft gate to allow access to 

mains line for GWS. 

This field was extremely wet when the fencing was to commence. This delayed the work until mid-

summer. In the interim, the farmer was approached and asked if he would allow much more than the 

proposed 2m buffer zone along the stream in what can be a very wet field. The farmer agreed to provide 

a sizeable section of the field (0.12ha) for tree planting, as a quid pro quo for giving a water connection 

to another of his out farms. An access gate was required at this site to enable the GWS service a main 

line pipe that is located in the field. The changes in the works for this site allowed for a much deeper 

buffer zone of more than 25m. As a consequence, the required length of fencing reduced from 160m to 

105m.  

This site has since had up to 250 indigenous mixed species trees planted in the considerable buffer zone 

by the Friends of the Dromore.  

 

 

Plate 52: Site 9, Field 1: roadside view of the extensive buffer zone on the right 
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8.2.11 Site 10, Field 1 

Proposed actions: 150m cattle fencing, 444m2 willow buffer & gate. 

Completed actions: 175m cattle fencing, 444m2 willow buffer & gate. 

The fencing was planned at the bottom of a large sloping field on a dairy farm. It already had a fence at 

<1m from the stream below the field. As a result of the works, this buffer has been extended to a depth 

of at least 3m along its length. Works at this site also included the emplacement of willow buffers at 

strategic locations of the parcel to take up nutrients. There is an access gate to facilitate maintenance of 

the willow. 

The extra 25m fencing on this site was erected to take in the bottom corner of the same field which the 

farmer donated as a site for biodiversity. The Friends of the Dromore have planted 100 mixed 

indigenous species trees at this location.  

 

Plate 52: Site 10, Field 3 : Additional ground secured that has been planted with fruit trees and native deciduous trees 
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8.2.12 Site 11, Field 1&2 

Proposed actions: 270m sheep fencing & 70m mixed species hedging. 

Completed actions: 340m sheep fencing & 70m mixed species hedging. 

Field 1 has a glen and a shared pathway with a neighbouring farmer. This site was fenced off at the 

upper side of the glen and substantial hedging planted to complement the foliage already present. This 

will provide excellent buffering for the stream. The farmer fitted a gate for livestock access. During the 

planning and negotiations phase only a 1m buffer was agreed by the farmer for the fence line marching 

the stream at Field 2. However, the farmer subsequently gave extra ground in order to have a straight 

line of fencing. This resulted in buffering of at least 2m from the top of the bank for the length of the 

fence marching the stream.  

The farmer took on to fence the remainder of the field (an extra 200m of fencing) at his own expense, 

thereby providing a generous additional buffer. The Friends of the Dromore have planted this area with 

fruit trees and indigenous trees in January 2023. This was the same farmer as at Site 9. As he had not 

used 55m of fencing that had been allocated to that site, the project facilitated him to use that 55m of 

fencing at this site. 

 

Plate 54: Site 11, Field 2: Extended buffer zone 
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8.2.13 Site 12, Field 1 

Proposed actions: 270m cattle fencing & 110m bank revetment. 

Completed actions: 261m cattle fencing & 159m bank revetment. 

This site had numerous livestock access points and considerable erosion to banks. The river had 

widened over the years due to bank erosion and falling trees. The resulting slow river flow was 

impacting on banks and undermining a stone bridge at the site. The measures installed brought vigour 

to the flow, which resulted in clearing of sediment on the riverbed. Furthermore, the direction of the 

flow under the bridge is now hitting the eye of the bridge and not the left-hand side which was being 

undermined with the force of the flow. Logs were vertically driven into the riverbed and backed up with 

horizontal tree logs to act as a buffer. The toe of the mitigation measure was reinforced with boulders 

(see Plate 54). 

 

Plate 54: Site 12, Field 1: Vertical logging bank erosion measures 

A fallen tree trunk lay in the riverbed at the top of the parcel, rediverting flow to banks and causing 

considerable damage. This tree was lifted by the contractor and boulders were placed at impacted banks 

to mitigate against further erosion. This corrected the direction and velocity of the flow.  

The buffer zone for this parcel was planned to be 1.5m but the installed mitigation measures resulted in 

a much deeper buffer (of 2.5m to 5m) as per agreement with the farmer.  

As the river was the only water source for livestock on this parcel, the scheme supplied and fitted a 

mains water point. This was taken off an existing connection approx. 300m away in a parcel belonging 

to the same landowner.  

The scale of bank revetment constructed on Site 12 (159m) exceeds the planned 110m. This discrepancy 

balances out financially due to the withdrawal of planned works on Site 7. 
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8.2.14 Site 13, Fields 1 & 2 

Proposed actions: 650m cattle fencing, 420m2 willow buffer & 2 gates. 

Completed actions: 517m cattle fencing, 420m2 willow buffer & 1 gate. 

Substantial buffers, up to 12m deep were secured at this site. There are the 2 locations at which willow 

buffers have been planted, intercepting flow paths from a particularly large and steep drumlin. The 

contractor only constructed 1 gate, as this was deemed sufficient to service maintenance on both willow-

planted sites.  

Although serious bank erosion issues were identified at this site, these could not be addressed within 

the allocated project time and resources. The scheme will, however, address these issues in a future 

phase of works. 

 

 

Plate 55: Site 13, Field 4: Extended willow buffer zones 
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8.2.15 Site 14, fields 1,2,3,4,5,6 & 7 

Proposed actions: 1,030m cattle fencing,1,590m2 willow buffer & 2 gates. 

Completed actions: 1,000m cattle fencing & 121m hedging with 550 (Viburnum) whips & a gate. 

A single stream runs at the bottom of fields in Sites 14, 15, 16, 17 & 18. There is a land bank of 51.71ha 

on this stretch of river with high sloping fields. Prior to this project these lands had negligible buffer 

zones to protect the stream, despite the fact that the lands would have high inputs of nutrients, as dairy 

farming is the primary farm enterprise (i.e. lands categorised as PIP-P Rank 1 & 2).  

As per proposed actions, this site was due for considerable willow buffers planting in 3 parcels. One of 

the parcels (Field 3) was very wet and unable to cope with the traffic required for machinery, fencing 

and human traffic without considerable cosmetic damage to the land and increasing the sediment load 

in the stream. Having discussed this issue with the farmer (who holds a lease on the property), he 

intimated that he never actually used this parcel, due to the wet nature of the land. The landowner was 

then approached to see if he would be agreeable to amending the plan by allocating this field to 

Woodlands for Water. When he agreed to this proposal, a site visit by Gerard Dunne (Green Belt) was 

organised. As he deemed the 1ha site suitable for Woodlands for Water, this allowed the amendment to 

the proposed fence line and further meant that there was no need for a willow buffer as the land will be 

planted with Birch, Alder & Oak etc. 

 

Plate 56: Site 14, Field 3: Woodlands for Water site 

There were considerable issues entering the site to complete planned works as the leasehold farmer was 

unhappy at the prospect of machinery being on site during the month of April in ground that had been 

earmarked for silage. Resolving this issue demanded considerable negotiations and on-site meetings to 

reassure him that the traffic would have negligible impact. Access was eventually granted. In light of 

this difficulty, the planned planting of willow in 2 parcels (Fields 6 & 7) was re-evaluated, as this would 
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require maintenance access every 2 years. As an alternative, the contractor planted 550 Viburnum whips 

over 3 of the parcels (Fields 5, 6 & 7) @ €2.75 a whip planted. The plants were strategically placed in 

the wettest areas, where the run-off access points to the river were most obvious. These flow paths were 

ground truthed a heavy rainfall event in March 2022 and correlated information that was accessed using 

the EPA PIP-P maps. These showed additional flow delivery paths at the identified points. 

 

Plate 57: Site 14, Field 6: Viburnum whips replaced proposed willow buffer at this site 
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8.2.16 Site 15, Field 1 & 2 

Proposed actions: 1,200m cattle fencing, 330m mixed species hedging, 860m2 willow buffer & 2 gates. 

Completed actions: 782m cattle fencing & 401m mixed species hedging. 

The extensive meadows on this site are intensively managed. While there was temporary fencing 

marching the river, there was little or no buffer strip to take up phosphorus run-off. This land is owned 

by the same farmer that rents Site 14 and, assuming that access would be an issue going forward (as it 

was on Site 14), the scheme decided to plant hedging instead of willow along the buffer zones marching 

the river (at those points where there was no hedging on the other side of the stream). Nonetheless, there 

were access issues on this site as well, with numerous call outs and reassurances given re the impact 

that the traffic and works would have on the land. As this site had a substantial drain in Field 1, a 

concentration point in the EPA flow delivery point maps, a 3m buffer zone was installed on the hillside 

and the other side of the drain was fenced off also. This site has had fruit trees planted as part of the 

Friends of the Dromore planting trees in January 2023.  

During the planning phase for the tender, there was a serious over-calculation on the length of fencing 

required for Site 15. This meant that the tender included 428m above and beyond what was required. 

There was a further amendment to the proposed spec, as the farmer requested a change on the tensile of 

the barbed wire used. This change was facilitated by the contractor.  

 

 

Plate 58: Site 15, Field 1: 3-metre buffer on the upper side of a substantial drain 
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8.2.17 Site 16, Field 1 

Proposed actions: 190m sheep fencing & 400m2 willow buffer. 

Completed actions: 187m sheep fencing & 85m mixed species hedging. 

The landowner for Site 16 also owns Site 18. There were major difficulties getting on to the sites as the 

farmer that had the land leased was less than co-operative, placing paddle locks on the gates to deny 

access. The landowner facilitated the works being carried out but here, as in Sites 14 & 15, it was 

decided that the long-term management of a willow buffer was not appropriate. A permanent one-off 

hedging solution was installed instead. While this is an expensive buffer to plant (hedging cost €12.50 

per metre as opposed to €1.49 per metre for willow), due to the various changes and amendments made 

during the lifetime of the project this balanced out to keep within budget. 

 

Plate 59: Site 16, Field 1: Substantial buffer zone with hedge planting 
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8.2.18 Site 17, Field 1 & 2 

Proposed actions: 250m sheep fencing, 80m mixed species hedging & 160m willow spilling 

Completed actions: 257m sheep fencing & 238m mixed species hedging 

As proposed by Stranooden GWS, this site was visited by the flood engineer (Aidan Hackett, WSP) to 

ascertain the value of the proposed willow spilling. He agreed that there would be little or no value to 

be derived from the willow spilling on this site as there were no livestock access issues or riverbank 

erosion. It was agreed that the proposed 160m of willow spilling or similar works would be reassigned 

to another area in the catchment should the opportunity arise within the lifetime of the project.  

As with Site 15, there were some miscalculations with measurements of the extent of vegetative planting 

that would be required on Site 17 to take off the available nutrients.  These are evident in the heavily 

vegetated stream (see Plate 60).  

 

 

Plate 60: Site 17, Field 1: Banks at site showing a heavily vegetated stream 

 

 

Plate 61: Site 17, Field 1: Fencing and hedge planting on significant drain 
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8.2.19 Site 18, Field 1, 2, 3 & 4 

Proposed actions: 560m sheep fencing, 600m mixed species hedging & 2 gates. 

Completed actions: 540m sheep fencing & 190m mixed species hedging. 

A miscalculation on measurements meant that the hedging ground available on site was 190m rather 

than the contracted 600m. The balance was allocated to other parcels as previously mentioned.  

Access issues were a problem during the works on this site (as on Site 16), with the lease holder putting 

locks on the gates and the landowner having to cut the locks on two occasions before the contractor 

gained access to the lands.  

Fields 1 & 2 of the parcels had hedging on the other side of the stream and were deemed inappropriate 

for hedging, but the buffer distance provided from the top of the bank was a considerable improvement 

on the fenced buffer that was previously on site. Fields 3 & 4 had fencing at least 3m from the top of 

the bank and the extended buffer zone allowed for hedging at this site even though there was already 

hedging on the opposite bank. 

 

Plate 62: Site 18, Field 1: An access point for livestock fenced off and filled in 
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8.2.20 Site 19, field 1 & 2 

Proposed actions: 240m sheep fencing and 120m mixed species hedging. 

Completed actions: 240m sheep fencing and 220m mixed species hedging.  

Field 1 has a roadside corner that had livestock access and was liable to flooding during heavy rainfall 

events. This corner was fenced off to prevent livestock access. Having identified a field corner into 

which water flows from a considerable land bank, hedging was planted to take up this run-off. 

Field 2 had approximately 100m of fencing with at least 1m buffer zone, but the remaining 220m had 

no buffer zone. The contractor fenced this ground with the minimum of a 2m buffer zone and hedging 

was planted along the entire length of the newly erected fence. The farmer had completed works on the 

land, removing isolated patches of hedging, before works started. Some prominent oak trees were left 

untouched. 

There were considerable bank erosion areas on this riverbank. Stranooden GWS intends to address issue 

in a programme of further mitigation works. 

 

 

 

Plate 63: Site 19, Field 1: Stream side view of buffer zone 
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8.2.21 Site 20, Field 1, 2, 3, 4, 5 & 6 

Proposed actions: 1,130m sheep fencing & 940m mixed species hedging. 

Completed actions: 990m sheep fencing & 805m mixed species hedging. 

The farmer for this site had recently switched to dairy farming and invested in the construction of a 

milking parlour at this farm which has a considerable land bank. The river running through land had 

been channelled in the 60s and there was no hedging or buffer zone along its 1km stretch. Livestock 

access was apparent at various locations. Sheep/lambs had reportedly died after falling into the river on 

previous occasions.  

The farmer agreed to the establishment on 0.6ha Woodlands for Water site. This was spread over 2 

locations that were deemed particularly vulnerable areas/critical zones for overland flow.  

 

Plate 64: Site 20, Field 4: Location for Woodland for Water site after heavy rainfall event 

 

Plate 65: Site 20, Field 4: Location for woodland for water site PIPP 
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Whilst the maps for works only allowed for 1.5m buffer zones, the project secured no less than 2m and 

up to 5m in places, as the farmer was happy enough to allow the fencing line to be straight and the 

banks sloped down to the river.  

 

Plate 66: Site 20, Field 1: Extended buffer zone, fencing and hedging 
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8.2.22  Site 21, Field 1, 2, 3, 4, 5, 6, 7, 8, 9 &10 

Proposed actions: 1,290m sheep fencing, 260m mixed species hedging & 300m bank revetment. 

Completed actions: 1,385m sheep fencing, 230m mixed species hedging & 450m bank revetment. 

This was by far the largest of all the sites included for physical mitigation works as part of the project. 

Stream improvement measures were carried out on site, with 125m of sloped bank revetment works in 

Field 3. Coir mesh was used on the exposed banks and left to seed naturally. All banks were weighted 

top and bottom with boulders. Boulders were also used to narrow the channel for better water movement 

and to create a riffle in a stretch of the river that had a heavily silted riverbed and no movement. The 

success of this measure was quickly apparent. 

 

Plate 67: Site 21, Field 3: Sloping banks, coir mesh and boulder shoulders 

Using piles of boulders, the contractor created shoulders on the side of the river opposite the revetment 

works to further improve the riffle effect. In addition, logs were strategically placed to narrow flow. 

These works took considerable time and caused considerable sediment flow. However, this sediment 

was captured using silt curtains as per conditions of in-river works as agreed with Inland fisheries 

Ireland. The field was fenced off throughout the works to prevent livestock entrance. 188.2m of fencing 

was erected in this parcel (Field 3), 80m of which marches a substantial land drain. The drain is 

accessible should dredging be required in the future. 

The fenced off section of the field is being used in its entirety as a Woodlands for Water site, subject to 

DAFM approval of the application.  

The method of bank erosion protection for Field 1 was tailored to allow for narrowing the channel to 

its original width, to enable good flow and establish riffle in the river. 81.6m of revetment works were 

completed in this parcel on riverbanks that had been eroded due to livestock access. This site needed 

considerable clearing of scrub and diseased or badly damaged trees. 

To support the banks, tree trunks were placed on top of each other and secured. The works were aimed 

at re-establishing the natural flow path of the river. The completed works included the installation of 
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back-fill using the scrub and debris that had been cleared, plus the use of boulders as toe support and 

backfill and, finally, spreading clay to level off the top of the bank.  

 

 

Plate 68: Site 21, Field 1: Logs used for bank support 

Considerable ‘new’ ground was gained due to these works. The fence was erected from the original 

agreed line of 1.5m from the top of the old bank. This provided a deeper buffer zone and the narrowing 

of the channel helped the riffle effect in the river. 240m of sheep fencing were erected in this parcel. 

There is constant livestock access from the fields on the other side of the river. As this is a potential 

hazard and danger to the extensive works that had been undertaken, Stranooden GWS secured 

agreement from the leasing farmer and the landowner to assign works to their parcel. A permanent fence 

was proposed, with 1 strand of electric wire and solar powered fence at approx. 8m from the river edge 

to allow for bank revetment and the installation of a nose pump to provide water for livestock. Both the 

leasing farmer and landowner agreed to this proposal, but this has since been denied by leasee and 

negotiations are ongoing. A temporary solar-powered fencer was, however, installed as a temporary 

measure to prevent his cattle crossing the river and destroying the installed hedging and bank mitigation 

measures. 

The channel in Field 2 had been widened from excessive livestock access on both banks of the river. 

The challenge was to shore up the banks and improve flow. As access was available, it was decided that 

mitigation measures would be implemented on both banks of the channel. This meant exceeding the 

original allowance for bank erosion measures on this site, but the alternative (i.e. not addressing both 

sides), would have left the far bank even more susceptible to erosion, given that river flow would be 

increased. 
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Plate 69: Site 21, Field 2: Revetment measures installed on both banks of the stream 

The forestry inspector (Gerald Dunne/Green Belt) visited all relevant sites (post works) in those fields 

that had been proposed for inclusion in the Woodlands for Water scheme. Site 21 has Woodlands for 

Water approval totalling 2ha across 6 of the 10 fields. The licensing application for Woodlands for 

Water has since been completed for sites 14, 20 and 21, with approval outstanding for site 7A and 9.  
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8.3 Section 8 Discussion 

 

Map showing locations of 21 sites where mitigation at which single or multiple measures were installed. 

 

 The continued availability of the Basic Payment Scheme for lands given to protect water quality 
(thanks to the flexibility of the DAFM) was a key factor in persuading farmers to come on 
board, several of whom had previously been reticent about participating if they would lose this 
payment. 

 Having been reassured about the continuation of BPS payments, no further financial incentives 
were offered or requested by any of the participant farmers. This came as a welcome surprise 
to Stranooden GWS.  

 Fencing completed in 2019 (and especially the fencing installed at the Derryvalley bridge) gave 
farmers in the locality a shop window on the quality of fencing being implemented under the 
project and a visual of buffer depth.  

 Using pigtail temporary posts to demarcate the proposed buffer gives the farmer a clesar 
understanding of their depth. This ensures that there are no surprises/complaints/contention 
when posts are installed and works are carried out. 

 It is vital to ground-truth measurements to ensure that GIS calculations are accurate as human 
error while using GIS may result in miscalculations. Ditto for PIPP maps and all Ordnance 
Survey maps. Many errors were encountered in all of the above. 

 Heavy vegetative growth and high river flow may lead to an underestimate re the scale of 
revetment works required at a site. As this is the most costly physical mitigation measure, 
assessment is highly recommended when the river flow is low and foliage is not obscuring the 
face of the riverbanks. 
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 Of the 21 sites on which works were completed, 11 had no alternative water supply. On these 
sites, livestock had direct access to the stream or river, contributing to bank erosion, sediment 
loss and direct faecal contamination of the watercourse. To remedy this direct threat to its 
drinking water source, Stranooden GWS put considerable work, time and expense into 
providing an alternative water supply for these unserved lands. This was influential in 
persuading the relevant farmers to participate in the project. 

 The fencing pricing for this project varied considerably, ranging from €2.80 to €9.70 per metre. 
The advantages of having permanent if more expensive fencing in place has to be measured 
against the case for going with the most economically advantageous and appropriate fencing 
being offered. It is difficult to be hard and fast on this issue. In some it will come down to trust. 

 It is important to note that all relevant sites were visited by the flood engineer (Aidan Hackett, 
WSP) and the relevant statutory bodies were consulted on planned mitigation measures by 
Stranooden GWS, to ascertain the value and suitability of the measures being proposed.  

 Both sides of the stream/river need to be considered when developing mitigation measures. 

 The DAFM should have a database of all drinking water catchments with which it can inform 
relevant landowners that livestock access to such catchments is strictly prohibited and that there 
will be loss of BPS for non-compliance. This will minimise the potential for conflict between 
a drinking water supplier and any farmer whose livestock is contributing to the contamination 
of their raw water catchment.  

 The project utilised 6 different methods of bank revetment. A full report on these is included in 
Appendix 4. 

 On several sites there was access issues, due to non co-operation by a leasehold farmer, 
concerns from individual farmers about the works having a short-term negative effect on their 
operations (due to timing) and, of course, due to prevailing weather conditions. Where issues 
arose with individual farmers, Stranooden GWS listened and worked with them.  

 Source protection is a long-term and continuous process and requires the employment of a 
dedicated individual whose tasks will include the maintenance of all measures and evaluation 
over time of the effectiveness of those measures through a programme of ongoing monitoring. 
Problems will arise at various sites and it is important that there is a process of continued 
engagement to resolve these in a timely and effective manner. 
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9.0 RESULTS OF MONITORING PROGRAMME FOR CONTAMINANTS OF     

CONCERN  

 

As stated in Section 3 above, the contaminants of most concern in White lough (the drinking water 

source for Stranooden GWS) are MCPA and Phosphates. An intensive programme of monitoring of 

both parameters commenced in 2018. This programme intensified, in terms of frequency and the range 

of sampling sites as the project developed. From an initial monthly sampling regime at 12 sites, 

Stranooden GWS stepped this up in 2020 to weekly sampling at 14 sites for MCPA (during the ‘spraying 

season’) and 21 sites for Phosphates. A range of other parameters were also monitored to confirm the 

findings of the initial phase of the project that these were not of concern. The parameters sampled 

included ammonia, ammonium, nitrate, orthophosphate, chloride, turbidity, alkalinity and faecal and 

total coliforms. Finally, to assess the impact of glyphosate on the source, as this product was being used 

in the weed-wiping initiative, this acid herbicide was also monitored for three years commencing in 

2020. Similarly, the herbicide 2-4d, a commonly used product for the control of broad-leafed plants, 

was monitored to ascertain if this product was being used as a substitute for MCPA. 

 

9.1 MCPA  

For the 2020 – 2021 period, MCPA sampling was extended throughout the White Lough Catchment. 

The sampling frequency was increased to span the entirety of the conventional ‘spraying season’. Given 

the resolution of this data, indicative loadings were calculated for the sampling points within the 

Derryvalley catchment. A loading for each sampling date was calculated by multiplying the 

concentration by flow, whereby flows on the monitoring event were extrapolated from the flows 

recorded at the EPA’s Shantonagh Bridge Hydrometric Station (i.e. the outflow from the Derryvalley 

sub-catchment).15 An annual average loading was then determined by averaging out the loadings 

calculated for each sampling event. Loadings were not calculated for the Lough Major Stream / 

Annaneese Stream and Balladian Stream Sub-catchments as it was felt that the extrapolation of flows 

from the Shantonagh Hydrometric Station, would result in an increased error owing to the difference in 

the soil types found within (i.e. higher proportion of well-drained soils).  

Indicative loading calculations suggest that a c. >50% reduction was achieved in MCPA loading exiting 

the Derryvalley sub-catchment in 2021, compared with the previous year (see Table 8). For instance, 

an MCPA loading of 1.184 kg/yr was estimated at Derryvalley in 2020, whereas an MCPA loading of 

0.494 kg/yr was estimated at the same monitoring point in 2021. It is likely that a reduction in MCPA 

loading from the Bannaghbane Stream (SW01) contributed significantly to this overall reduction. 

An overall reduction in annual average MCPA concentrations within White Lough was not observed 

(0.13µg/l in 2020 and 0.14µg/l in 2021). It is plausible that this may be owing to the relative level of 

the lake or to increased MCPA loadings within the Lough Major Stream and Annaneese sub-

catchments. For instance, a substantial increase in the MCPA concentrations in the Lough Major Stream 

sub-catchment was recorded in 2021, in addition to an increase in MCPA concentrations within the 

 
15 Stream catchment areas were calculated using the Flood Studies Update (FSU) application.   
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Annaneese sub-catchment. Consequently, additional source protection measures were instigated in 

2021 in the Lough Major Stream sub-catchment. 
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9.2 Phosphates  

In 2021, phosphate monitoring was expanded within the Derryvalley catchment whereby an additional 

seven sampling locations (i.e. SW21 – SW27) were located on the Dromore Stream and its tributaries 

(please see Figure 11). An annual average phosphate concentration of 0.049mg/l was recorded on the 

Dromore Stream, exiting the Derryvalley sub-catchment in 2021. This represents a reduction on the 

annual averages calculated in the preceding two years whereby a concentration of 0.064mg/l and 

0.067mg/l were recorded in 2019 and 2020 respectively. Indicative phosphate loadings would also 

suggest that a reduction in phosphate loading from the Derryvalley sub-catchment also occurred in 

2021.16 For instance, phosphate loadings of 1,463 kg P/yr, 1,671 kg P/yr and 1,156 kg P/yr were 

estimated for 2019, 2020 and 2021 respectively.  

Figure 11: 

 

Subsequently, indicative phosphate loadings were calculated for each of the Derryvalley sub-catchment 

monitoring points using the additional 2021 chemistry data (see Figure 11). It was found that 

approximately 58.6% of the phosphate leaving the Derryvalley sub-catchment in 2021 originated from 

the Annamacneill Stream (i.e. SW27). This stream has been prioritised by Stranooden GWS for further 

physical mitigation measures, including the promotion of the Woodlands for Water scheme.   

 
16 Loads calculated by multiplying annual average phosphate concentration by the mean flow (as extrapolated from 
Shantonagh Hydrometric Station).  

 



Page | 99  
 

A load reduction analysis has also been completed for the Derryvalley sub-catchment. This indicated 

that a further phosphate load reduction of c. 330 kg P/yr would be required (based on 2021 figures) to 

reduce the annual average concentration below the threshold for ‘Good’ status. Regardless of whatever 

gains can be secured from physical mitigation measures on farms and the co-operation of farmers, the 

difficulty remains that Ballybay Wastewater Treatment Plant continues to contribute more phosphate 

loading to the White Lough catchment than is being contributed from all other activities in the 

Derryvalley sub-catchment.  

 

 

 

 

 

  



Page | 100  
 

10.0 DISCUSSION  

 

 A full catchment-wide monitoring programme for the parameters of concern (and additional 
parameters that may help indicate critical source areas) is essential. 
 

 Data on flows within the catchment are imperative when trying to calculate contaminant 
loadings. 

 
 In assessing the success of source protection measures, the overall loading analysis should be 

completed by a competent individual, as this utilises flow as well as concentration. Annual 
average concentrations of the contaminant of concern may be indicative of the condition of the 
watercourse: however, in the absence of a loading calculation, improvements or deteriorations 
may be masked. 
  

 The general monitoring/sampling programme should aim for consistency in terms of frequency, 
seasonality and weather conditions.  

 

 Additional rounds of sampling may be appropriate in certain circumstances (e.g. during and 
following weather events, when there is high flow and when the stream/river reverts to a lower 
flow). 
 

 Where local authority or EPA monitoring programmes already exist within a drinking water 
catchment, data from these may provide an historic baseline for comparison. 

 
 Regular collection of MCPA samples at various locations helped in the detection of spikes that 

suggested domestic misuse of this herbicide. This instigated an investigation by Stranooden 
GWS on the availability and the controls in place for the domestic purchaser. This suggested 
that additional controls are urgently needed. 
 

 In March 2020 the scheme installed 8 Solinist data loggers on the tributaries in Derryvalley, 

sub-catchment as a step in calculating water flows. Problems with software and connectivity 

meant that this equipment did not operate as planned during the life of the project. However, it 

the equipment is now functional and it is envisaged that the data collated in 2023 will be used 

to provide a more robust assessment of contaminant loadings. 

 

 The issue of the nutrient loading from Ballybay Wastewater Treatment Plant is constantly 

raised by farmers on the ground when they are asked to provide buffer zones or to agree to other 

measures. Approaches made by Stranooden GWS to Irish Water have not to date resulted in 

appropriate action. It should be noted that even had it proceeded as scheduled in 2019, the 

proposed upgrading of the Ballybay plant would not have been sufficient to fully address the 

problem. More is needed from Irish Water and Stranooden GWS will continue to make 

representations on this issue. 

 

 



Appendix 1: Physical Mitigation Maps  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 

 

 



 

 

 

 



 

 

 

 



 

 

 



 

 

 



 

 

 

 



 

  

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 

 





Appendix 2: Q Value Report 2020 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 

Q-value Assessment of Macroinvertebrate Samples 

collected from sites in the  

Upper Dromore Catchment, Co. Monaghan, 

 July 2020 
 

 

 

Report prepared by Aquens Ltd 

  



 

 

 

 

Background 

 

Aquens Ltd was engaged by Stranooden Group Water Scheme (GWS) Source Protection pilot 

project to carry out a Q-value assessment of macroinvertebrate samples collected on July 

17th/18th from various sites in the upper Dromore River catchment, Co. Monaghan.  This is part 

of an ongoing investigation into potential impact and sources of the herbicide MCPA in this 

catchment.   This report presents details of the macroinvertebrate indicators present in the 

samples and the calculated Q-value together with metrics expressing richness and abundance of 

Ephemeroptera/Plecoptera/Trichoptera (EPT) taxa present.  These taxa are normally well 

represented in unpolluted waters. 

 

 

  



 

 

 

Study Sites & Methods 
 

Table 1 summarises the characteristics of the ten sites documented by the sample collector.  All 

were located in the Dromore catchment in Co. Monaghan.  The sites drain calcareous-mixed 

geology in an agricultural catchment where the land use is predominantly pasture. The sites were 

located on stream ranging from 1st to 3rd order.  All were dominated by coarse benthic substrate, 

mainly cobbles, which in most cases were noted as heavily silted. Apart from two sites, shading 

was substantial, at least along one bank, although no details of the riparian vegetation type were 

provided. Six of the ten sites had filamentous algae present. 

The samples were collected from the ten sites by Mr Patrick McCabe, National Federation of 

Group Water Schemes using the standard Environmental Protection Agency kick sampling 

method, i.e. 2-minute kick sampling followed by 1-minute stone wash/hand search.  Samples 

were preserved onsite in 70% alcohol and delivered to Aquens Ltd personnel. 

The samples were washed through a 500µm sieve and sorted on a white illuminated tray.  

Gammarids were subsampled to estimate abundances.  All other taxa were fully sorted from the 

samples and all individuals counted.   

A Q-value was assigned to each site using the Environmental Protection Agency methodology 

(McGarrigle et al., 2002) (Appendix A; Tables 1-3).  This system is a five-point scale, Q1 (serious 

pollution/bad status) to Q5 (unpolluted/high status) based on the relative abundance of five 

categories of fauna from pollution sensitive to pollution tolerant macroinvertebrates. Intermediate 

Q-value classes (e.g. Q 3-4) can also be assigned when sites are not definitely assigned to one of 

the five Q-values.   

Metrics expressing richness and abundance of Ephemeroptera/Plecoptera/Trichoptera (EPT) 

taxa present were also calculated.  As mentioned, these taxa are normally well represented in 

unpolluted waters. 



 

 

Table 1: Location and characteristic of the study sites. 

Site/River Location Stream 
Order Substrate Composition (%) 

Dominant 
stream 
flow type 

Level of 
Siltation  

Level of Shading Filamentous 
algae 
present 

   Bedrock Boulder Cobble Coarse 
Gravel 

Fine 
Gravel 

Sand Silt   Right Left  

QV-SW-1 
Dromore 
 

E-268012 
N-326165 

2nd - - 70 10 - 10 10 Riffle/Glide Heavy High Low Yes 

QV-SW3 
BannaghRoe 

E-267639 
N-326030 

2nd - - 70 10 - 10 10 Riffle/Glide Heavy High low Yes 

QV-SW4 
Glenish 

E-269002 
N-325218 

2nd - - 80 10 - 5 5 Riffle Moderate High High No 

QV-SW-5 
Dromore 
 

E-268873 
N-324347 

3rd - - 70 10  10 10 Riffle/Glide Heavy High High Yes 

QV-SW-6 
Bannaghbane 
 

E-267673 
N-323995 

2nd 30 - 50  10 5 5 Riffle/Glide Heavy Moderate High Yes 

QV-SW-7 
Dromore 
 

E-269016 
N-324277 

3rd - - 40 30 10 10 10 Riffle/slow 
flow 

Heavy Low Low Yes 

QV-SW-8 
Losset 
 

E-269999 
N-323767 

1st - - 80 5 5 5 5 Riffle/Glide Heavy High Low No 

QV-SW- 
Dromore 
 

E-268502 
N-322710 

3rd - - 70 10 - 10 10 Riffle/Glide Heavy High Low No 

QV-SW-10 
Dromore 
 

E-269755 
N322200 

3rd - - 70 10 - 10 10 Riffle/Glide Heavy Low Low No 

QV-SW-11 
Dromore 
 

E-269814 
N-321204 

3rd - - 70 10 - 10 10 Riffle/Glide Heavy Moderate Moderate Yes 

 



 

 

 

Results 

 

The variety of taxa present in the samples provided was low. Across the ten sites only 

17 taxa were recorded in total (Table 2). Richness values at the individual sites ranged 

from just 4 (Site QV-SW-4) to a maximum of just 13 (Site QV-SW-9 and SW11).  

Abundances were reasonably high due mainly to high numbers of gammarids which, 

apart from Site QV-SW11, made up between 70% and 98% of the total number of 

macroinvertebrates in the samples (Figure 1).   

The only ephemeropteran recorded was Baetis rhodani/atlanticus.  Baetis atlanticus 

was recently discovered in Ireland (Feeley & Macadam 2020) but at present it is 

grouped with B. rhodani in terms of its sensitivity to pollution, thus these two species 

were not separated further in this investigation. It was surprising that Serratella ignita 

was not detected at any of the sites. This is a widely distributed, relatively tolerant 

species that is present as nymphs from April to September.  

In terms of the Q-value indicators the samples were dominated (97 – 100%) by Group 

C taxa (Table 3).  No pollution-sensitive Group A taxa and few Class B (cased caddis) 

taxa were recorded. The Q-value assigned ranged from Q2-3 to Q3 (Table 3). EPT 

richness and abundance metrics were also indicative of impacted sites. In terms of 

abundances EPT taxa made up less than 20% of the individual recorded at all but Site 

SW-11 (Table 3). 

 

Figure 1: View of one of the samples showing the typical abundant gammarids.  



 

 

 

                                                                                                                                        Sites 

Taxon Family Genus/species 
QV-

SW-1 
QV-
SW3 

QV-
SW4 

QV-
SW5 

QV-
SW-6 

QV-
SW-7 

QV-
SW-8 

QV-
SW-9 

QV-
SW-10 

QV-
SW-11 

             
Gastropoda Hydrobiidae Potamopyrgus antipodarum (Gray) - - - - 2 - - 14 1 31 

  Planorbidae Ancylus fluviatilis Müller - - - - - - - - - 2 

             

Oligochaeta Lumbricidae Eiseniella tetraedra (Savigny.) - - - -  - - 3 1 - 

  Lumbricidae spp. indet. - - - - 3 - - 4 - - 

                
Crustacea Asellidae Asellus aquaticus (L.) - - - 1 1 - - - - - 

  Gammaridae Gammarus duebeni Lilj. 1208 708 365 500 633 648 432 660 609 77 

                
Ephemeroptera Baetidae Baetis rhodani/atlanticus group 4 10 20 18 10 85 3 38 163 139 

                
Coleoptera Elmidae Elmis aenea (Müller) 3 - 5 21 23 9 114 14 32 11 

    Limnius volckmari (Panzer) - - 2 3 12 - - 3 31 4 

                
Trichoptera Hydropsychidae  Hydroysyche spp. - - - - - - - 5 - - 

  Rhyacophilidae Rhyacophila dorsalis (Curtis) - - 1 - - - - - - 1 

  Limnephilidae Indet. 1 - - 1 3 2 1 5 - 1 

  Goeridae Silo pallipes (Fabricius) 35 - - 2 - 39 1 - - 1 

  Glossosomatidae Agapetus fuscipes Curtis - - - - - - 18 1 10 2 

                
Diptera Chironomidae spp. indet. 2 1 - - 20 5 8 6 2 10 

  Simuliidae spp. indet. 3 - 27 48 16 15 2 33 26 11 

  Pediciidae Dicranota sp. 2 1 4 3 7 10 7 3 1 6 

 

Table 2: Taxa recorded in samples collected in the Dromore catchment, Co. Monaghan on July 17th/18th 2020. 



 

 

 

 Table 3: Metrics, including Q-value, calculated for the 10 study sites. 

Metric QV-SW-1 QV-SW3 QV-SW4 QV-SW5 QV-SW-6 QV-SW-7 QV-SW-8 QV-SW-9 QV-SW-10 QV-SW-11 

Total Abundance 1258 720 424 597 730 813 586 789 876 296 

Total Richness 8 4 7 9 11 8 9 13 10 13 

            
Total abundance of Q-value 
indicators 1258 720 424 597 727 813 586 782 875 296 

           

Abundance Group A 0 0 0 0 0 0 0 0 0 0 

Abundance Group B 36 0 0 3 3 41 20 6 10 4 

Abundance Group C 1222 720 424 593 723 772 566 776 865 292 

Abundance Group D 0 0 0 1 1 0 0 0 0 0 

Abundance Group E 0 0 0 0 0 0 0 0 0 0 

           

% Group A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

% Group B 2.86 0.00 0.00 0.50 0.41 5.04 3.41 0.77 1.14 1.35 

% Group C 97.14 100.00 100.00 99.33 99.45 94.96 96.59 99.23 98.86 98.65 

% Group D 0.00 0.00 0.00 0.17 0.14 0.00 0.00 0.00 0.00 0.00 

% Group E 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Q-value Q3 Q2-3 Q2-3 Q3 Q3 Q3 Q3 Q3 Q3 Q3 

            

EPT Richness 3 1 2 3 2 3 4 4 2 5 

% EPT Richness 37.5 25.00 28.57 33.33 18.18 37.50 44.44 30.77 20.00 38.46 

EPT Abundance 40 10 21 21 13 126 23 49 173 144 

% EPT Abundance 3.18 1.39 4.95 3.52 1.78 15.50 3.92 6.21 19.75 48.65 



 

 

 

 

Concluding Comments 

 

Based on the samples collected ecological water quality at all sites is rated as poor status 

(moderate pollution – Table 4, Appendix A).  The low diversity is noteworthy, particularly of the 

Ephemeroptera and Trichoptera.  It is not possible to identify the cause of the impact.  It is likely 

that multiple stressors are present in particular nutrient pollution and siltation (heavy siltation 

was noted at most sites).  In this context it is not possible to highlight possible impacts of the 

herbicide MCPA. 

 

 

 

References 

Feeley, H.B. and Macadam, C.R. (2020) Baetis atlanticus (Soldán and Godunko) (Ephemeroptera:Baetidae): 

a mayfly new to Ireland. Irish Naturalists’ Journal 37 (1): 58-59. 

McGarrigle, M. L., J. J. Bowman, K. J. Clabby, J. Lucey, P. Cunningham,  M. MacCarthaigh, M. Keegan, B. 

Cantrell, M. Lehane, C. Clenaghan and P. F. Toner (2002) Water quality in Ireland l998-2000. Published 

by The Environmental Protection Agency, Ireland. 123pp. 

 

 

 

 

 

 



 

 

 

 

Appendix A - Table 1: Macroinvertebrates grouped according to their sensitivity to organic pollution (taken from McGarrigle et al., 2002)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Appendix A -Table 2: Representation of sensitivity groups to assign Q-value status, including other relevant site data (taken from McGarrigle et al., 2002). 

 

 

 

 

 

 

 

 

 



 

 

 

Appendix A - Table 3: Abundance categories and relationship to percentage frequency of  

occurrence (After McGarrigle et al., 2002).   

 

Abundance 

Category 

Approx. percentage 

frequency of occurrence 

Absent no specimens 

Present 1 or 2 individuals 

Scarce/few <1% of the total fauna 

Small numbers <5% 

Fair Numbers 5-10% 

Common 10-20% 

Numerous 25 -50% 

Dominant 50 -75% 

Excessive >75% 

 

 

Appendix A - Table 4: Interpretation of quality ratings  

 

 

 

 

 

 

 

Quality ratings WFD Status Pollution status 

Q5, Q4-5  High Unpolluted 

Q4 Good Unpolluted 

Q3-4,  Moderate Slightly polluted 

Q3 and Q2-3 Poor Moderately polluted 

Q2, Q1-2 and Q1 Bad Serious pollution 





Appendix 3: Bank Revetment Report  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





Bank Revetment Methods 
 

Introduction 

In the lifetime of the pilot project Stranooden GWS used six different methods of bank revetment, a mitigation 
measure used to stabilise riverbanks to avoid further erosion and to prevent sediment entering the water body. 
Methods vary depending on the velocity, size and scale of erosion of the site at a particular river or stream. 

The bank revetment methods in this project were carried out on specific sites identified during river walks and 
site visits by source protection officers, supervising engineers (WSP), the contractor and the GWS manager. 

 

Willow Spilling 

The willow spilling bank revetment measure was used at two sites (Site 3 and Site 6) for 580m. Both locations 
are small stream sites that had multiple livestock access entrance points.  

Site 3 has a major slope leading to the stream which required a tiered approach to allow for the 600m limit on the 
height for willow spilling according to the specifications (see picture 1A and picture 1B which shows the 
difference in the site before works and after works). 

This method consisted of larch uprights, driven into the ground 600mm at a spacing of 300mm. Fresh cut live 
willow lengths weaved through the uprights, ensuring contact with soil for the willow to promote growth. A coir 
mesh was placed directly behind at ground level and draped on the field side to ensure soil was kept in place while 
the vegetation established and knitted (grass seed was spread throughout). Boulders were placed at the toe of the 
waterbody to protect the structure during heavy rainfall events. The generous buffer zones will ensure that the 
stream will not be shaded from trees that have been planted. 

The price for willow spilling for this contract was €45.50 per metre. 

 

 

Picture 1A:  Site 3, Field 2 before willow spilling  



 

Picture 1B: Site 3, Field 2: Two–tier willow spilling and fencing, buffer zone extending to 12m 

 

Boulders with uprights 

Another hybrid method of bank revetment was used on site 6. This was not originally planned for works but there 
was erosion evident from the woodland area in the field opposite the site, with exposed roots that would have 
undermined the works in the short to medium term. Larch uprights were placed every 400mm and a coir mesh 
sheet running the length of the measure was weighed down with boulders to stabilise the protection of the banks. 
The boulders were imported whilst wooden debris, sourced from the site, was installed as bank protection at some 
of the more vulnerable areas. The price of this measure on this contract was the same as the willow spilling 
€45.50/metre and we used this for 150m on site 6. 

 

Picture 2A: Site 6, Field 1, before works 

 



 

Picture 2B: Site 6, Field 1: Boulders with uprights 

 

Logging vertically 

The method of bank erosion protection for some sites was tailored to allow for narrowing the channel to its original 
width and enable good flow and riffle in the river. This method was used at multiple river sites. 

To support the banks, pointed logs were driven vertically approximately 1.2m into the bed of the river. Tree trunks 
were placed on top of each other horizontally behind the vertical pointed logs and secured using barbed wire straps 
nailed to the uprights. The structure was toed with sizeable boulders to protect the front of the structure at 
designated spots. The works were aimed at re-establishing the perceived natural path of the river. Completed 
works included the installation of back-fill using the scrub and debris that had been cleared, plus the use of 
boulders as toe support and backfill and, finally, spreading clay to level off the top of the bank. 

This method of bank revetment was used at five sites for approximately 900m and was not on the original spec. 
This method of bank revetment was by far the costliest for logs, boulders, machinery, backfill, labour and time, 
as a price of €110/metre was agreed. 

Pictures 3A and 3B illustrate the difference in the width of the river before and after works. 

 

 

 

 

 

 

 



 

Picture 3A: Site 21, Field 2: Before riverbank revetment 

 

 

 

Picture 3B: Site 21, Field 2. Logging vertically riverbank revetment measure. 

 

 

 



Logging Horizontally 

This method was used on one parcel at site 8 (approximately 50m in total). This method was devised for small 
streams that have had erosion issues through livestock access. Banks are cleared, logs placed horizontally on top 
of each other and fastened using sheep wire secured top and bottom, with riverbanks graded back level with field. 
This method for the project is priced at €69/metre. See pictures 4A and 4B below. 

 

 

Picture 4A: Site 8, Field 4. Before bank revetment 

 

 

Picture 4B: Site 8, Field 4: Bank revetment method using logs laid horizontally 

 

 

 



Boulders 

During physical mitigation works, areas with serious bank erosion were identified that required bank revetment 
measures past the deadline (July-October). A measure using strategically placed boulders embedded into the banks 
was trialled with minimum disruption to the riverbed. This method was carried out on two sites (Site 8 and Site 
5), this was at a cost of €20/metre. See pictures 5A and 5B. 

  

Picture 5A: Site 5, Field 1. Riverbank at bridge before work 

 

 

Picture 5B: Site 5, Field 1. Boulders used to stabilise banks 

 

 

 

 

 



Coir Mesh & Boulders 

The banks were graded back to an angle of approximately 45⁰. Coir mesh was laid and secured on the exposed 
banks and left to seed naturally. All banks were weighted top and bottom with boulders. Boulders were also used 
to narrow the channel for better water movement and to create a riffle in a stretch of the river that had a heavily 
silted riverbed and no movement. Using piles of boulders the contractor created several shoulders on the riverside 
and at pinch points of the river opposite the revetment works to further improve the riffle effect. In addition, a 
couple of logs were strategically placed to narrow flow at appropriate points. This method was used at one site 
(Site 21) at a cost of €69/metre. See picture 6A and 6B. 

 

Picture 6A: Site 21, Field 3. Evidence of livestock access before works 

 

 

Picture 6B: Site 21, Field 3: Coir mesh & boulders method of revetment 

 

 

 





Appendix 4: Template of Farmer Contract 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





UPPER DROMORE RIVER SOURCE PROTECTION PROJECT 

(UNDER THE AUSPICE OF STRANOODEN GROUP WATER SCHEME) 

 

Stranooden GWS has been selected as the surface water pilot site for the National Federation 

of Group Water Scheme  (NFGWS) Source Protection Pilot Project Phase 11. Following  the 

completion of an  integrated  catchment management plan  (ICMP)  several  sites within  the 

White Lough Catchment (i.e. water supply for Stranooden GWS) have been identified as being 

within vulnerable areas (e.g. areas which are more susceptible to nutrient/pesticide runoff). 

Through  the  project  it  is  envisaged  that  Stranooden  GWS  will  work  with  the 

landowners/community in these areas to implement suitable measures aimed at mitigating 

against this risk. The overall objective of the project is to achieve a higher quality of water at 

our source which in turn lead to a safer drinking water for all our members. 

I/we …………………………………………  give  permission  to  Stranooden  Group Water  Scheme  to 

access  my/our  lands  outlined  below  to  install  the  following  agreed  source  protection 

measures: 

Folio Map Number  Field Number  Source Protection Measure 
Description 

     

     
 
 

 

Stranooden Group Water Scheme will require periodic access to your lands to maintain the 

above source protection measures. Please note, written notification will be provided to you 

a minimum 2 weeks prior to maintenance works being scheduled. I/We ……………………………… 

give permission  to  Stranooden Group Water  Scheme  to  access my/our  lands  to maintain 

agreed source protection measures: 

 

I/We ………………………………  grant  Stranooden GWS  permission  to  take  photographs  of  the 

lands in question prior to works commencing, during ground works and  post installation of 

the aforementioned measures in order to help achieve the project’s aims. This might include 

(but not limited to), the right to use them in the Stranooden GWS and NFGWS printed and 

online material. 



 

Please note that your details (i.e. name) will be kept fully confidential at all times and will 

not be divulged to any third parties or used in any publications associated with this project 

unless further separate signed approval from yourself is gained. 

 

SIGNED: ……………………………………………. 

DATE: ………………………………………………… 

WITNESSED: ………………………………………. 

DATE: ………………………………………………… 

 



Appendix 5: Financial Breakdown 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





Stranooden Source Protection Project breakdown costs  € 

Management costs 173,981 

Raw water monitoring 161,226 

Mitigation measures/actions 420,489 

Consultancy 30,500 

Total  786,196 

 

 

 





Appendix 6: Buffer Calculations for Stranooden GWS  

 





SITE NO FIELD NO FENCING LENGTH (M) BUFFER DEPTH (M) BUFFER AREA (M2) BUFFER AREA (Ha) COMMENT 

1 1 95 8 760 0.076 WILLOW BUFFER

1 2 110 8 880 0.088 WILLOW BUFFER

2 1 95 3 285 0.0285 HEDGEROW

2 1 3700 0.37 EXISTING HABITAT PROTECTED

3 1 208 0.0208 WILLOW BUFFER

3 1 135 3 405 0.0405 EROSION WORKS

3 1 160 8 1280 0.128 HEDGEROW

4 1 60 3 180 0.018 HEDGEROW

4 2 120 3 360 0.036 HEDGEROW

4 2 20 5 100 0.01 EROSION WORKS

5 1 85 3 255 0.0255 WILLOW BUFFER

5 1 175 5 875 0.0875 EROSION WORKS

5 2 330 5 1650 0.165 EROSION WORKS

10 1 1500 0.15 WILLOW BUFFER (CORNER)

10 1 135 3 405 0.0405 WILLOW BUFFER

6 1 375 5 1875 0.1875 EROSION WORKS

12 1 165 5 825 0.0825 EROSION WORKS

12 1 100 1.5 150 0.015 STANDARD BUFFER DEPTH

13 1 350 1.5 525 0.0525 STANDARD BUFFER DEPTH

13 2 170 1.5 255 0.0255 STANDARD BUFFER DEPTH

13 2 500 0.05 WILLOW BUFFER

7 1 45 1.5 67.5 0.00675 STANDARD BUFFER DEPTH

7 1 1000 0.1 PROPOSED WOODLANDS FOR WATER

7 2 23 1.5 34.5 0.00345 STANDARD BUFFER DEPTH

7 2 1000 0.1 PROPOSED WOODLANDS FOR WATER

7 3 150 1.5 225 0.0225 STANDARD BUFFER DEPTH

7 3 1000 0.1 PROPOSED WOODLANDS FOR WATER

7 4 160 1.5 240 0.024 STANDARD BUFFER DEPTH

7 4 1000 0.1 PROPOSED WOODLANDS FOR WATER

7 5 70 1.5 105 0.0105 STANDARD BUFFER DEPTH

7 5 700 0.07 PROPOSED WOODLANDS FOR WATER

7 6 40 1.5 60 0.006 STANDARD BUFFER DEPTH

8 1 70 1.5 105 0.0105 STANDARD BUFFER DEPTH

8 2 30 1.5 45 0.0045 STANDARD BUFFER DEPTH

8 2 50 3 150 0.015 WILLOW BUFFER

8 3 75 1.5 112.5 0.01125 STANDARD BUFFER DEPTH

8 3 35 3 105 0.0105 WILLOW BUFFER

8 4 40 3 120 0.012 EROSION WORKS

8 4 45 1.5 67.5 0.00675 STANDARD BUFFER DEPTH

8 5 120 5 600 0.06 EROSION WORKS

8 6 75 5 375 0.0375 EROSION WORKS

8 6 110 1.5 165 0.0165 STANDARD BUFFER DEPTH

11 1 800 0.08 EXISTING HABITAT PROTECTED

11 2 440 2 880 0.088 STANDARD BUFFER DEPTH 

9 1 1200 0.12 WILLOW BUFFER DEPTH

9 1 60 1.5 90 0.009 STANDARD BUFFER DEPTH 

14 1 250 1.5 375 0.0375 STANDARD BUFFER DEPTH 

14 2 100 1.5 150 0.015 STANDARD BUFFER DEPTH 

14 3 11000 1.1 PROPOSED WOODLANDS FOR WATER

14 4 80 3 240 0.024 WILLOW BUFFER

14 5 70 3 210 0.021 WILLOW BUFFER

14 6 110 3 330 0.033 WILLOW BUFFER

14 7 210 3 630 0.063 WILLOW BUFFER

15 1 220 3 660 0.066 WILLOW BUFFER

15 1 370 1.5 555 0.0555 STANDARD BUFFER DEPTH

15 2 100 3 300 0.03 WILLOW BUFFER

15 2 130 1.5 195 0.0195 STANDARD BUFFER DEPTH

16 1 135 1.5 202.5 0.02025 STANDARD BUFFER DEPTH

16 2 110 1.5 165 0.0165 STANDARD BUFFER DEPTH

16 3 90 3 270 0.027 HEDGEROW

16 4 110 3 330 0.033 HEDGEROW

18 1 95 3 285 0.0285 HEDGEROW

18 1 95 1.5 142.5 0.01425 STANDARD BUFFER DEPTH

17 1 70 3 210 0.021 HEDGEROW

17 2 90 3 270 0.027 HEDGEROW

19 1 20 1.5 30 0.003 HEDGEROW

19 2 140 1.5 210 0.021 HEDGEROW

20 1 120 3 360 0.036 HEDGEROW

20 2 150 3 450 0.045 HEDGEROW

20 3 50 1.5 75 0.0075 HEDGEROW

20 3 3200 0.32 PROPOSED WOODLANDS FOR WATER

20 4 190 3 570 0.057 HEDGEROW

20 5 220 3 660 0.066 HEDGEROW

20 6 100 3 300 0.03 HEDGEROW

20 6 1000 0.1 PROPOSED WOODLANDS FOR WATER

21 1 290 1.5 435 0.0435 HEDGEROW

21 2 170 1.5 255 0.0255 HEDGEROW

21 3 14 1.5 21 0.0021 HEDGEROW

21 3 1600 0.16 PROPOSED WOODLANDS FOR WATER

21 4 12750 1.275 PROPOSED WOODLANDS FOR WATER

21 5 20 1.5 30 0.003 STANDARD BUFFER DEPTH

21 6 75 1.5 112.5 0.01125 STANDARD BUFFER DEPTH

21 7 1800 0.18 PROPOSED WOODLANDS FOR WATER

21 8 2100 0.21 PROPOSED WOODLANDS FOR WATER

21 9 45 1.5 67.5 0.00675 STANDARD BUFFER DEPTH

21 10 45 1.5 67.5 0.00675 STANDARD BUFFER DEPTH

TOTAL 69833.5 6.98335
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