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Disclaimer  

Although every effort has been made to ensure the accuracy of the material contained in this 

publication, complete accuracy cannot be guaranteed. The Local Authority Waters Programme 

(LAWPRO) nor the author(s) accept any responsibility whatsoever for loss or damage occasioned, or 

claimed to have been occasioned, in part or in full as a consequence of any person acting or refraining 

from acting, as a result of a matter contained in this publication.  

 

Moynalty Priority Area for Action: Non-technical summary  

Below, we summarise the desk study findings for the Moynalty Priority Area for Action (PAA), Co. 

Meath. Desk study reports are, as the name suggests, written at our desks. To write these reports, we 

use information about each of the rivers that we assess. This is a water based assessment at a 

particular point in time (up to January 2020) to identify the issues and pressures. We get our 

information from: 

¶ The Environmental Protection Agency (EPA) 

¶ Local Authorities 

¶ Inland Fisheries Ireland 

¶ Irish Water 

¶ The Department of Agriculture, Food and the Marine 

¶ Other public agencies. 

The desk study also includes information learned from the public where we hold a community 

information meeting specific to the catchment. We held a community information meeting in the 

Steam Threshing Museum, Moynalty on the 12th February, 2019 

In our desk studies, we examine a number of things: 

¶ Qualityςhow the water quality has changed since 2007.  

¶ Importanceςfor example, if its water is used for drinking water, and if there are any rare plants 

or animals in it that we need to protect. 

¶ Impacts from human activityςhere we focus on impacts that damage water quality such as 

wastewater treatment, agriculture, forestry, physical changes to the water etc. 

We complete desk studies first before starting our field-based assessments or local catchment 

assessments (LCAs). The accompanying LCA report contains the most up-to-date information on 

results from these assessments. 

Background and Location  

LAWPRO catchment scientists work in specific catchment areas called Priority Areas for Action (PAAs). 

A catchment is an area of land around a river, lake, or other body of water. Rainwater that falls in the 

catchment flows to the river, lake, or coastline. Rainwater that falls within a catchment eventually 
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flows into rivers, lakes, or directly into estuaries or coastal waters bringing with it any contaminants 

that may be in the landscape. 

The Moynalty Priority Area for Action (PAA) is located in north-west County Meath, approximately 

ŜƛƎƘǘ ƪƳΩǎ ƴƻǊǘƘ ƻŦ YŜƭƭǎΣ ƴŜŀǊ ǘƘŜ ōƻǊŘŜǊ ǿƛǘƘ /ƻǳƴǘȅ /ŀǾŀƴΦ ¢ƘŜ t!! ŎƻǾŜǊǎ ŀƴ ŀǊŜŀ ƻŦ ŀǇǇǊƻȄimately 

161km2 and includes the towns of Moynalty and Mullagh. Within the PAA, there are two rivers: the 

Borora or Moynalty River and the Mullagh River along with several large tributaries.  

The PAA is bordered to the north by the Kilmainham Dee PAA, which is considered in a separate report 

(link to Kilmainham Dee). All of the area within the Moynalty PAA is a Protected Drinking Water Area, 

while a section of the main Borora channel overlaps partly with the Killyconny Bog (Cloghbally) Special 

Area of Conservation (SAC). The Borora River  is tributary of the Blackwater Kells River. The Blackwater 

Kells flows into to the Boyne River, which is both a Salmonid river and a Nutrient Sensitive Area. The 

Boyne river discharges the Boyne Estuary.The majority of the Moynalty PAA is made up of agricultural 

land with the bulk of that land occupied by permanent pasture; both dairy and dry stock enterprises. 

The total land area included in the PAA is based upon the combined catchment areas of each of the 

ǊƛǾŜǊǎΦ ! ǊƛǾŜǊΩǎ ŎŀǘŎƘƳŜƴǘ ƛǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ ǘƻǇƻƎǊŀǇƘȅ ƻŦ ǘƘŜ ƭŀƴŘǎŎŀǇŜΣ ǿƘŜǊŜ ŀƭƭ ǿŀǘŜǊ ǘƘŀǘ Ŧŀƭƭǎ 

onto that catchment area flows into one river. When the river is large, we spilt it into smaller, more 

manageable sections. Each of these river sections has a smaller catchment area with a unique code, 

which we call waterbodies. At the bottom of these waterbodies, there are monitoring points, which 

are used to measure the quality of the incoming water.  

The Borora river rises south of Bailiborough Co Cavan and flows in south-easterly direction, through 

Moynalty, eventually entering the Blackwater Kells river south of Fyanstown. The headwaters of the 

river are not included in the PAA, as currently the river has Good water quality along those sections. 

The PAA boundary, and the area in which LAWPRO will focus their attention begins north of 

Lenenavragh Lough.  

In the Moynalty PAA, there are eight river waterbodies: 

¶ MOYNALTY_020 ςincludes Lenenavragh Lough and extends past Skearke bridge, as far as 

Annesbrook Bridge,  

¶ MOYNALTY_030 ςincludes the townlands of Feagh, Druminiskin and Drilalagh. The bulk of the 

waterbody is a large tributary, which enters the Borora from the north-east near Rosehill 

bridge.  

¶ MULLAGH LOUGH STREAM_010 ς the Mullagh river flows from the Mullagh Lough, through 

the town of Mullagh and enters the Borora south of Rosehill bridge.  

¶ MOYNALTY_040 ς the MOYNALTY_040 includes the town of Moynalty, extending as far as 

Mahonstown.  

¶ MOYNALTY_050 -  The bulk of the MOYNALTY_050 is made up of a tributary which extends up 

as far as Walterstown and Rathbane. The main channel in this section is between Mahonstown 

and Carlanstown.   
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¶ MOYNALTY_060- includes the main channel from Carlanstown to Fyanstown, including two 

tributaries, the REASK_10 and the AGHNADENE OR HERMITAGE_010, both of which connect 

to the Borora midway through the waterbody.  

 

Catchment Description 

Each of the rivers in the Moynalty PAA is a valuable asset to the community. For example, the Borora 

main channel is a salmonid river, used by anglers throughout the area. Currently the rivers are not 

reaching their potential to provide a diverse habit for animals, insects, fish and plants.  

The geology, soil type and topography within a catchment determines how water moves. the In the 

Moynalty PAA, the north of the catchment  has poorly draining soils on comparatively steep slopes. 

South of Skearke bridge, the soil type becomes more well drained, while the slope of the catchment 

is more gentle. On the poorly draining soils in the PAA, water cannot easily soak into the ground and 

collects. On the well-drained soils in the PAA, water is able to soak into the ground. From there it 

travels vertically into the underlying bedrock. The water then moves horizontally through the bedrock 

and flows upward into the streams in the PAA. The majority of the land in the PAA is agricultural with 

a mix of both dairy and dry stock enterprises. The largest urban areas in the PAA are Moynalty village, 

Mullagh village and Carlanstown village.  

Water Quality History in the Moynalty PAA 

Rivers and lakes are classified into five quality classes (status), with high status being unpolluted and 

bad status the most polluted. 

 

High Good Moderate Poor Bad 

 

The Environmental Protection Agency assign status at (approximately) 3-yearly intervals based on the 

standards set out in European legislation, the Water Framework Directive. Status is based on many 

different elements that altogether indicate the overall health of the river, for example the ecology 

recorded in river habitats, the physico-chemical condition of the river (oxygen levels, nutrient 

concentrations, indicators of organic and chemical pollution etc) and also the physical condition of the 

river bed and bank or lake shore.   

In the Moynalty PAA, all of the river waterbodies on the main Borora channel have been characterised. 

The REASK_010 and the AGHNADENE OR HERMITAGE_010 waterbodies have not yet been classified 

and will receive further attention in the third River Basin Management Plan. The results for the 

classified waterbodies are shown in the table below. The waterbodies are organised in order of 

upstream to downstream.  
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Waterbody 2010-2015 

Status 

Our findings  

MOYNALTY_020 Moderate The Moderate ecological status in 2010-2015 is as a 

result of Moderate Invertebrate Status. 

Invertebrates are insect species and include mayfly, 

stonefly, caddisfly and various worms and bivalves. 

They are food for fish and aquatic birds and are vital 

for healthy rivers. Status in the MOYNALTY_020 was 

last Good in 1984.Since then, it has fluctuated 

between Poor and Moderate.  

 

Our investigation revealed that nutrient levels at this 

location on the river are unlikely to have resulted in 

Poor status.  

 

This part of the river is part of the Boyne Arterial 

Drainage Scheme. This may have result in 

modification to the natural profile of the river.  

 

MULLAGH LOUGH 

STREAM_010 

Moderate  The Moderate ecological status in 2010-2015 is as a 

result of Moderate Invertebrate Status. Since 

monitoring began in 1978, the river has never 

achieved Good ecological status.  

 

Our investigation revealed that nutrient levels, and 

in particular phosphate, at this location are a likely 

contributing factor to status.  

MOYNALTY_030 Poor The Poor ecological status in 2010-2015 is as a result 

of Poor Invertebrate Status. Nutrient levels at this 

section of the stream in 2015 were comparatively 

low, however there have been notable peaks in 

concentration in the past three years. There is an 

industrial pressure upstream of where ecological 

status is measured.  

 

The waterbody is on the Boyne Arterial Drainage 

Scheme, which may have resulted in modifications to 

the natural profile of the river. 

MOYNALTY_040 Poor  The Poor ecological status in 2010-2015 is as a result 

of Poor Invertebrate Status. This section of the river 
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Waterbody 2010-2015 

Status 

Our findings  

last achieved Good status 43 years ago. Since then it 

has fluctuated between Moderate and Poor. 

Nutrient levels, particularly phosphate, at this 

section of the stream were consistently above 

acceptable levels in 2015. 

 

The waterbody is on the Boyne Arterial Drainage 

Scheme, which may have resulted in modifications to 

the natural profile of the river. 

 

MOYNALTY_050 Poor  The Poor ecological status in 2010-2015 is as a result 

of Poor Invertebrate Status. This section of the river 

last achieved Good status in 2009. Since then it has 

fluctuated between Moderate and Poor. Nutrient 

levels, particularly phosphate, at this section of the 

stream were consistently above acceptable levels in 

2015.  

 

The waterbody is on the Boyne Arterial Drainage 

Scheme, which may have resulted in modifications to 

the natural profile of the river. 

MOYNALTY_050 Poor  The Poor ecological status in 2010-2015 is as a result 

of Poor Invertebrate Status. This section of the river 

last achieved Good status in 2009. Since then it has 

fluctuated between Moderate and Poor. The 

fluctuations in ecological status on this section of the 

stream closely mirror that of the MOYNALTY_050 

upstream. Nutrient levels typically decrease along 

this section compared to upstream, suggesting that 

nutrient source is upstream of the waterbody.  

 

The waterbody is on the Boyne Arterial Drainage 

Scheme, which may have resulted in modifications to 

the natural profile of the river. 

 

Sources of Pollution 

Pollutants find their way to rivers by a number of paths: 
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¶ They can be piped directly to the river from large sources such as wastewater treatment 

plants, or small sources such as faulty septic tanks, farmyards, roadside drains etc. 

¶ They can flow across the ground to the river when nutrients which are applied to the land as 

fertiliser are washed off by rainfall before the crop and soil has absorbed them.  This is usually 

a problem where soils are wetter and poorly draining, particularly during wet weather.  

¶ Groundwater losses occur when pollutants move down through the soil and rock into 

groundwater and eventually into rivers, lakes and coastal waters. This usually occurs when 

ǘƻƻ ƳǳŎƘ ŦŜǊǘƛƭƛǎŜǊ ƛǎ ŀǇǇƭƛŜŘ ǘƻ ƭŀƴŘΣ ƻǊ ǿƘŜƴ ǘƘŜ ǎƻƛƭ ƛǎƴΩǘ ready to absorb the nutrient (e.g. 

temperatures too cold, incorrect soil pH etc) and is common in free-draining/ light soils.   

 

The Borora main channel (MOYNALTY_020 to MOYNALTY 060) 

In the headwaters of the Borora, along the MOYNALTY_020 and MOYNALTY_030 waterbodies, the 

stream measured phosphate levels in the stream were below what we could consider to be damaging 

to the ecology. Both waterbodies are on the Boyne Arterial Drainage Scheme, which may have resulted 

in modifications to the natural profile of the river. This can  remove the natural habitat of sensitive 

fauna and alter the natural course of the river. Altering the natural course of a river results in river 

bank erosion, destabilisation and the loss of fine sediment to the river. Licensed facility PO236-02 is 

located on the MOYNALTY_030. The Environmental Protection Agency (EPA) have highlighted this as 

a significant pressure on the river. LAWPRO will investigate further during field studies of the 

catchment.  

Along the Borora main channel excessive amounts of nutrients in the downstream reaches (Moynalty 

Village onwards) stream have  contributed to the Poor ecological status seen in the MOYNALTY_040, 

050 and 060. In rivers, nitrogen and phosphorus loss can result in excessive plant and algal growth. 

This reduces the amount of oxygen in the river and suffocates sensitive fauna. In the Borora river, the 

nutrient phosphate is the main concern.  

Although phosphate concentrations in the headwaters are not typically above what we would 

consider damaging levels, the phosphate lost from these areas is transported downstream. The 

combined downstream effect of nutrient loss from the headwaters of the river, coupled with the 

nutrient input of the Mullagh stream and additional point sources (farmyards, urban pressures) has 

resulted in high phosphate concentrations in the lower reaches of the river (MOYNALTY_40 to 

MOYNALTY_60).  

The dominant land-cover in the Moynalty PAA is agriculture. On poorly draining soils, rainwater cannot 

soak into the ground and accumulates. When this occurs on sloped land, overland flow of water 

occurs. When this overland flow gets focused through specific pathways over the land, it can enter 

the river at distinct points along the landscape. If these focused points coincide with a phosphate 

source, we refer to it as a critical source area. After slurry or fertiliser spreading, phosphate tends to 

accumulate in the shallow soil or the land surface if the land is poorly drained. Focusing our resources 

on blocking or preventing these phosphate rich pathways from the headwaters reaching the stream 

will be a focus of our efforts to improve river water quality.  
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A wastewater treatment plant (D0252-01) is located on the MULLAGH LOUGH STREAM_010. Analysis 

of water chemistry upstream and downstream of the plant indicates that the facility is have a 

significant negative impact on water quality. The main issues identified are increases in stream 

phosphate and biological oxygen demand (BOD) downstream of the wastewater treatment plant. The 

impact of excess stream phosphate has been described in Table 1. BOD refers to the loss of organic 

material to a stream. This acts as a food source for the bacteria in the stream which use up the streams 

oxygen to grow. In doing so the oxygen levels in the stream decreases and suffocates sensitive fauna.  

Downstream of where the MULLAGH LOUGH STREAM_010 meets the Borora channel, stream 

phosphate concentrations are typically above acceptable limits, particularly in the MOYNALTY_40 and 

the MOYNALTY_050. As the land is well drained along these sections, overland flow losses of 

phosphate via critical sources areas are unlikely. Instead, the increase in stream phosphate is most 

likely related to point sources. As the bulk of each waterbody is agricultural, farmyard point sources, 

connected to the river may be an issue.  

Wastewater treatment facility D0488-01 is located at the top of the MOYNALTY_060 (near the 

town of Carlanstown). Based upon information from the EPA, upstream and downstream 

water chemistry was analysed during the desk study. Results indicate that the plant may have 

impacted on river ecology in the past, but based upon improvements to the facility, it is no 

longer a significant issue.  

 

A summary of ecological status, pressures, and significance in the Moynalty PAA is shown in the table 

below.  
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Summary of  ecological status, pressures, and significance in the Moynalty PAA  

WB Code WB name Risk 

Ecological Status 
EPA Characterisation 
Significant Pressure 

Deskstudy 
Characterisation  
Significant Issue 

(2019) 

Desk Study Review Focus Areas 
(2019) 

2007-
2009 

2010-
2012 

2010- 
2015 

IE_EA_07A200940 
AGHNANEANE_ 
or_HERMITAGE_010 

Review U 

Hydromorphology 
(Channelization) 

Limited data available. LCA to establish issues.  

IE_EA_07M030100 MOYNALTY_020 At risk U M M 

Agriculture Hydromorphology  Area is losing nutrients but the 
effect is occurring downstream. 
LCA to look at impact of 
drainage works.  

Hydromorphology 
(Channelization) 

IE_EA_07M030300 MOYNALTY_030 At risk M P P 

Hydromorphology 
(Channelization) 

Nutrients LCA to focus on the impact of  
industry and nutrient loss 
pathways from agriculture  IPC 

Agriculture (Pasture) 

Agriculture (Farmyards) 

IE_EA_07M030700 MOYNALTY_040 At risk M P P 

Agriculture Nutrients  LCA to focus on the impact of  
industry and nutrient loss 
pathways from agriculture. 

Industry 

IE_EA_07M030800 MOYNALTY_050 At risk G P P 

Agriculture Nutrients LCA to focus on the impact of  
industry and nutrient loss 
pathways from agriculture. 

Industry 

Hydromorphology 
(Channelization) 

IE_EA_07M030900 MOYNALTY_060 At risk G P P 
Agriculture Hydromorphology LCA to focus on drainage works. 

Industry 
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WB Code WB name Risk 

Ecological Status 
EPA Characterisation 
Significant Pressure 

Deskstudy 
Characterisation  
Significant Issue 

(2019) 

Desk Study Review Focus Areas 
(2019) 

2007-
2009 

2010-
2012 

2010- 
2015 

Urban Wastewater 
(Carlanstown) 

Desk assessment shows that 
Carlanstown WWTP is no longer 
a problem due to upgrade 
works.   

Hydromorphology 
(Channelization) 

IE_EA_07M060400 
MULLAGH LOUGH 
STREAM_010 

At risk M M M 

Urban wastewater 
(Mullagh WWTP) 

Nutrients LCA to focus on the WWTP, but 
also look upstream where 
chemistry shows additional 
pressures.  

IE_EA_07R320900 REASK_010 Review U U U 

Hydromorphology 
(Channelization) 

Limited data available. LCA to establish issues.  

Agriculture 
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Next Steps 

Community Engagement Meeting  

We held a community information meeting in the Steam Threshing Museum, Moynalty on the 

12th February, 2019 to tell the public about our work and to hear about water quality concerns 

from people living in the area. The attendees raised concerns about the impact of industry on 

water quality and shared the concern of LAWPRO that the river was not as good as it could 

be.  

CŀǊƳŜǊǎΩ aŜŜǘƛƴƎ  

Agricultural Sustainability Support and Advice advisors from Teagasc and the Lakeland, and 

Glanbia Co-Ops held an information meeting for farmers within the PAA on the 16th April 

2019. During this meeting, the advisors gave details of the supports available for farmers in 

this catchment.   

Local Catchment Assessment 

The desk study helps us inform our approach for undertaking our own fieldwork or local 

catchment assessment (LCA). Bearing in mind the potential sources of pollution indicated 

above our efforts will be centred around the critical source areas for phosphate loss, point 

sources such as waste water and industry and characterising the impact of drainage on the 

river. It is anticipated that LCA will commence in Summer 2019. This will include biological 

assessments using the Small Streams Impact Score (macroinvertebrates, macroalgae and 

macrophytes) plus water quality probes to record dissolved oxygen, stream conductivity, 

temperature and pH.  

As part of the LCA we will also be undertaking streamflow analysis and water chemistry 

analysis. Using this approach we can calculate the nutrient load coming from different 

stretches and tributaries along the streams.  

For each of the wastewater and industrial pressures outlined above, we will carry out upstream 

and downstream assessments to determine impact.  

Based upon the results of the scientific methods outlined above, we will carry out focused 

stream walk on the worst affected sections of main channel and incoming tributaries.  

If agricultural activity is confirmed as a source of pollution, LAWPRO will communicate the 

LCA findings to the ASSAP advisor for the area who will work closely with farmers providing 

them with a free and confidential advice to address the activity. 

We will publish a summary of this work, when available.   
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Executive Summary  

The Moynalty Priority Area for Action (PAA) comprises a total catchment area of 160km2 and includes eight 

waterbodies. Five waterbodies (MOYNALTY_020 to MOYNALTY_060) are part of the Moynalty river (locally 

referred to as the Borora). The MULLAGH LOUGH STREAM_10 enters the MOYNALTY_030 downstream of the 

Mullagh Br (Br d/s Rosehill Br) monitoring point, while two unassigned waterbodies (REASK_010 & 

AGHNANEANE_or_HERMITAGE_010) enter the main Moynalty channel between MOYNALTY_050 and 

MOYNALTY_060. The upper reaches of the Moynalty river (MOYNALTY_020, 030 and 040) and the MULLAGH 

LOUGH STREAM_010  have Poor biological status (2013-2018). The lower reaches of the river (MOYNALTY_050 

and MOYNALTY_060) have Moderate biological status (2013-2018), while both the REASK_010 & 

AGHNANEANE_or_HERMITAGE_010 are unassigned.  

On an PAA scale, phosphate and to a lesser extent ammonium are significant issues. The key findings of the desk-

study, related to nutrient losses, are as follows: 

¶ Based upon 2018 annual average phosphate concentrations, a phosphate load reduction of 1148kgP/yr is 

required upstream of the Carlanstown Br (MOYNALTY_050) monitoring point; this represents the load 

reduction required to reach a target concentration of 0.030mgP/L in the river. A 2018 phosphate load 

increase was not measured between MOYNALTY_050 and MOYNALTY)060; as such load reductions upstream 

of Carlanstown Br should be sufficient to improve stream phosphate concentrations to acceptable levels in 

both the MOYNALTY_050 and the MOYNALTY_060.  

¶ An estimated 2018 annual phosphate load of 739kgP/Yr entered the stream upstream of MOYNALTY_030 

(Mullagh Br (Br d/s Rosehill Br). The contributing drainage area is hydro-geologically susceptible to diffuse 

phosphate losses via near surface flow. Local catchment assessment will focus on the identification and 

ƳŀǇǇƛƴƎ ƻŦ ŎǊƛǘƛŎŀƭ ǎƻǳǊŎŜ ŀǊŜŀǎ ό/{!Ωǎύ ŦƻǊ ƴǳǘǊƛŜƴǘ ƭƻǎǎΣ ǿƛǘƘ ŀ ƳƛǘƛƎŀǘƛƻƴ ǎǘǊŀǘŜƎȅ ŎŜƴǘǊŜŘ ƻƴ ǇŀǘƘǿŀȅ 

interception and mobilization control.  

¶ Between Br nr Shanacaran Ho (MOYNALTY)040) and Carlanstown Br (MOYNALTY 50), a 2018 P load increase 

of 1606KgP/Yr was measured. The MOYNALTY_050 sub-catchment area is primarily well drained  with low 

diffuse phosphate loss susceptibility. Agricultural measures will focus on farmyards and drain connectivity to 

the stream. 

¶ In spite of a comparatively low flow rate on the MULLAGH LOUGH STREAM_010, significantly elevated 

phosphate concentrations lead to a significant 2018 phosphate load entering the Moynalty river 

(>700kgP/Yr). The Mullagh WWTP is identified as the sole significant pressure on the MULLAGH LOUGH 

STREAM_10. LCA will focus on establishing the impact of the WWTP on the water quality of both the 

MULLAGH LOUGH STREAM_010 and the main Moynalty channel into which it flows.  

¶ The Carlanstown WWTP was identified as a significant pressure on the MOYNALTY_060 by the EPA; while it 

is clear that the WWTP was a significant pressure in 2015, the data indicates that the WWTP is no longer a 

pressure.  

A discharge from PO236-02  is identified as a significant pressure from the MOYNALTY_030 to the 

MOYNALTY_060. The impact of the discharge will be assessed during LCA via upstream and downstream 

biological sampling. Channelization is also cited as a significant pressure on three of the PAA waterbodies. LCA 

will focus on mapping of affected habitats, with a particular focus on the effect on monitoring point status and 

sediment accumulation.  
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Background 

1.1 PAA Background information  

The Moynalty Priority Area for Action (PAA) is located in north-west County Meath, approximately 

eight kƳΩǎ ƴƻǊǘƘ ƻŦ YŜƭƭǎΣ ƴŜŀǊ ǘƘŜ ōƻǊŘŜǊ ǿƛǘƘ /ƻǳƴǘȅ /ŀǾŀƴΦ The PAA is bordered to the north by the 

Kilmainham Dee PAA which is considered in a separate report (AFA0099 Kilmainham Dee Desktop 

Assessment). The Moynalty PAA includes eight river waterbodies; six are characterised as At Risk while 

two remain in Review  (Table 2.1). All of the waterbodies within the Moynalty PAA are within Protected 

Drinking Water Areas, while the MOYNALTY_040 overlaps partly with the Killyconny Bog (Cloghbally) 

Special Area of Conservation (SAC). The Moynalty river, referred to locally as the Borora, is tributary of 

the Blackwater Kells River. The Blackwater Kells flows into to the Boyne River, which is both a Salmonid 

river and a Nutrient Sensitive Area. The Boyne river discharges the Boyne Estuary transitional 

waterbody, which is characterised as Moderate ecological status and At Risk. The majority of the 

Moynalty PAA is made up of agricultural land with the bulk of that land occupied by permanent 

pasture; both dairy and dry stock enterprises.  

The Midlands and Eastern catchment assessment workshops were held in Ballycoolin, Dublin from the 

9th to 12th May 2017. They were attended by representatives of local authority staff (operational staff 

on all days and both operational and senior staff on final day of the workshop), Local Authority Waters 

and Communities Office (LAWCO) (now part of the Local Authority Waters Programme LAWPRO), Irish 

Water, Inland Fisheries Ireland, Forest Service, Coillte, National Parks and Wildlife Service, Teagasc, 

Department of Housing Planning and Local Government, Geological Survey Ireland, National 

Federation of Group Water Schemes, Department of Agriculture, Food and Marine, Bord na Mona, 

Waterways Ireland and Environmental Protection Agency (EPA). The workshop was facilitated jointly 

by LAWCO and EPA.   

Based on the draft River Basin Management Plan priorities, a set of agreed principles and the local 

priorities of the workshop attendees, 29 areas were recommended for action, of which the 

Kilmainham (Dee) PAA was one. The Moynalty was selected  as a PAA for the following reasons:  

ω {almonid river. 

ω tƻǘŜƴǘƛŀƭ ŦƻǊ ΨǉǳƛŎƪ ǿƛƴǎ ΩΦ 

ω Possible high nitrate areas which would help with TraC water nitrate reduction requirement. 

ω Cour deteriorated water bodies . 

 

Table 1.1 shows the EPA environmental objectives for the PAA. Note: This table became available in 

2019, after the desk-study had been written. 
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Table 1.1: Summary of EPA environmental objective data. 

Waterbody Objective Obj. Type 
Priority 
Reason 

Expected 
Achieve 
Date 

Expected 
Status 
Final 

Exempti-
onType 

Exemption 
Pressure 

AGHNANEANE_
or_HERMITAGE
_010 

ES WFD IA   Good     

MOYNALTY_020 ES   WFD R 2022-2027 Good A4 WBP0006015 

MOYNALTY_030 
ES WFD PD 

2016-2021 Good  A4 WBP0002266 
ES PA  PA 

MOYNALTY_040 
ES WFD PD 

2016-2021 Good A4 WBP0002267 
ES PA PA 

MOYNALTY_050 ES WFD PD 2016-2021 Good A4 WBP0006017 

MOYNALTY_060 ES WFD PD 2016-2021 Good A4 WBP0006018 

MULLAGH LOUGH 
STREAM_010 

ES WFD R 2022-2027 Good A4 WBP0002268 

REASK_010 ES WFD IA   Good     

ES: Ecological Status, PA: Protected Area, R: Restore, PD: Prevent deterioration, IA: Investigative Assessment A4: Article4(4) 
- Technical feasibility 

The following pressure exemptions are made, which may impact on the feasibility of the expected 

achievement date: 

¶ MOYNALTY_020: Channelization  

¶ MOYNALTY_030: Agriculture 

¶ MOYNALTY_040: Agriculture 

¶ MOYNALTY_050: Channelization 

¶ MOYNALTY_060: Channelization 

¶ MULLAGH LOUGH STREAM_010: Mullagh Waste Water Treatment Works 
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2 PAA receptor information summary  

The deskstudy receptor analysis was carried out based upon current available data for EPA monitoring 

points (Figure 2.1). Table 2.1 describes the EPA monitoring points located within the PAA and a 

summary of the data available at those monitoring points for interpretation. Table 2.2 describes the 

status and risk of the river water bodies within the Moynalty PAA.  All of the waterbodies within the 

PAA are characterised as At Risk with the exception of two unassigned waterbodies; the AGHNANENE 

OR HERMITAGE_010 and the REASK_010. The available water chemistry dataset is disjointed. On the 

MULLAGH LOUGH STREAM_010, sampling was ceased in 2016 at the Br u/s Main Ch confl monitoring 

point, whereas; sampling was started further upstream on at the West Br in Mullagh monitoring point 

in 2014. 2015 and 2016 are the only years where a spatial comparison can be done between the two 

sites. In addition, samples are not collected at the same time for both monitoring points. For example, 

in 2016, samples were collected at Br u/s Main Ch confl in March, September and December. 

Conversely, 2016 samples at West Br in Mullagh were collected in May, July and October. The May, 

July and October sample plan for the West Br in Mullagh does not represent conditions spread within 

a hydrological year from which to draw a representative average.   

On the Borora or Moynalty river, water chemistry samples from upstream to downstream 

(MOYNALTY_20 to MOYNALTY_060) are collected on different months to each other. As such, a direct 

spatial comparison during one sampling round is not possible. Given the spread of the data, annual 

average values must be used when comparing the bulk of the PAA waterbodies spatially.  

Table 2.1: Summary of available receptor information to interpret at each current and historical EPA monitoring 
point. Monitoring points coloured blue have 2018 data, whereas monitoring points in red, have data, but 
monitoring was discontinued pre-2018.  

Waterbody 
Monitoring Point 
(MP) 

MP type 
Ecological 
assessment 
data (Y/N) 

Water chemistry  
 

Water 
chemistry   
(Date 
range) 

PO4
3- NH4

+ NO3
- BOD 

MOYNALTY_020 Rathbourne's Br  PreWfd Y × × × × N/A 

MOYNALTY 
_030 

Mullagh Br (Br d/s 
Rosehill Br) 

Operational Y V V V V 2010-2018 

MULLAGH 
LOUGH 
STREAM_010 

West Br in 
Mullagh 

PreWfd  V V × V 2015-2018 

Br u/s Main Ch 
confl 

Operational  V V V V 2010-2016 

MOYNALTY 
_040 

Br nr Shancarnan 
Ho 

PreWfd  V V V V 2010-2018 

Moynalty Br Operational Y V V V V 2010-2015 

MOYNALTY - Br nr 
Mahonstown 

PreWfd  V V  V V 2010-2015 

MOYNALTY 
_050 

Carlanstown Br Operational Y V V V V 2010-2018 

Downstream of 
WWTP 

Investigative   V V V V 2014-2018 

MOYNALTY 
_060 

Fyanstown Operational Y V V V V 2010-2018 

AGHNANENE 
OR 
HERMITAGE_10 

None  x x × × × × x 
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Waterbody 
Monitoring Point 
(MP) 

MP type 
Ecological 
assessment 
data (Y/N) 

Water chemistry  
 

Water 
chemistry   
(Date 
range) 

PO4
3- NH4

+ NO3
- BOD 

REASK_10 None x x × × × × x 

 

 
 
Figure 2.1: Distribution of waterbodies and waterbody catchment areas with in the Moynalty PAA. Also shown 
are the assigned risk at each waterbody, the location of EPA monitoring points within the PAA and also the 
location of significant point sources pressures within the catchment areas. The red coloration on the stream 
represents At Risk waterbodies while the orange colour describes waterbodies that are in Review. 
 

Table 2.2 presents a summary of risk, WFD status and EPA significant pressures within the Moynalty  

PAA river waterbodies. Table 2.3 presents a summary of available high level water quality trends for 

the Moynalty PAA; this includes biological Q scores up to 2018; annual average orthophosphate (PO4
3-

), nitrate (NO3
-) and ammonium (NH4+) concentrations versus Good status thresholds and WFD status 

from 2015.  Appendix B illustrates all available 2010-2018 water quality data for each monitoring 

point, compiled in chronological order and plotted against 95 percentile Good status thresholds for 

each relevant analyte. The datasets typically include PO4
3-, NO3

-, NH4
+, nitrite, BOD (Biological Oxygen 

Demand), electrical conductivity, dissolved oxygen, alkalinity, total hardness and chloride.  
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Table 2.2: Summary of risk, WFD status and pressures with the Moynalty PAA river waterbodies. 1UWW: Scheduled improvements under RBMP 

WB Code WB name 
WB 

Type 
Risk 

High 

status 

obj. 

20 

09 

20 

12 

20 

15 
Pressure 

category 

Pressure 

subcategory 
Pressure name 

Significant 

pressure 

(Y/N) 

IE_EA_07A200940 AGHNANEANE_or_HERMITAGE_010 River Review No U U U 
HYMO Channelization  No 

IE_EA_07M030100 MOYNALTY_020 River At risk No U M M Agriculture Agriculture  Yes 

HYMO Channelization  Yes 

IE_EA_07M030300 MOYNALTY_030 River At risk No M P P 

HYMO Channelization  No 

Industry IPC PO236-02  Yes 

Agriculture Pasture  Yes 

Agriculture Farmyards  Yes 

IE_EA_07M030700 MOYNALTY_040 River At risk No M P P Agriculture Agriculture  Yes 

Industry IPC PO236-02   Yes 

IE_EA_07M030800 MOYNALTY_050 River At risk No G P P 

Agriculture Agriculture  Yes 

Industry IPC PO236-02   Yes 

HYMO Channelization  Yes 

IE_EA_07M030900 MOYNALTY_060 River At risk No G P P 

Agriculture Agriculture  Yes 

Industry IPC PO236-02   Yes 

1UWW Agglomeration 

PE of 500 to 

1,000 

1Carlanstown Yes 

HYMO Channelization  Yes 

IE_EA_07M060400 MULLAGH LOUGH STREAM_010 River At risk No M M M 

1UWW Agglomeration 

PE of 1,001 to 

2,000 

1Mullagh Waste 

Water 

Treatment 

Works 

Yes 

IE_EA_07R320900 REASK_010 River Review No U U U HYMO Channelization  No 

Agriculture Agriculture  No 
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Table 2.3: High level summary of water quality, biological status & significant issues.  

Waterbody 
Moynalty
_020 

Moynalty
_030 

Mullagh Lough 
Stream_010 

Moynalty_040 
Moynalty_050 

Hermita
ge_010 

REASK
_10 Moynalty_060 

Risk Category At risk At risk At risk At risk At risk Review Review At risk 

Monitoring station 
Rathbourn
e's Br  

Mullagh Br 
(Br d/s 
Rosehill Br) 

West 
Br in 
Mulla
gh 

Br u/s 
Main Ch 
confl 

Br nr 
Shancarn
an Ho 

Moynalty 
Br 

Br nr 
Mahon
stown 

Carlanstown 
Br 

Downstream 
of 
TPEFF2300D
0488SW001     Fyanstown Br 

Biological Status 

 Q values  
(2009-2018) 

2009 0  3-4  3-4  3-4 4     4 

2012  3-4 3 3-4* 3 3     3 

2015  3-4  2-3 3-4* 3 3     3 

2018 3 3 3 3  3-4      3-4 

Water chemistry 

Annual 
Average 

PO4
3- 

(mg/L) 
 
Values in blue  
>0.035mgP/L)  

2013 

 

0.134   0.057 0.060 0.057 0.041 0.033       0.039 

2014 
0.022   0.051 0.024 0.022 0.022 0.024 0.032     0.032 

2015 
0.029 0.034 0.138 0.046 0.034 0.037 0.046 0.071     0.030 

2016 
0.037 0.040 0.834 0.047     0.094 0.076     0.042 

2017 
0.032 0.022  0.130     0.029 0.027     0.039 

2018 
0.017 0.747   0.034     0.044 0.043     0.023 

2016-18 Baseline PO4
3- 

#DIV/0! 

0.029 0.269   0.071     0.055 0.048 #DIV/0!   0.035 

Annual 
Average 

NH4
+ 

(mgP/L) 
 
Values in blue  
>0.065mgP/L)  

2013 

 

0.114   0.056 0.022 0.013 0.019 0.022     
  
  
  
  
  
  
  
  
  
  
  

0.040 

2014 
0.023   0.026 0.052 0.049 0.054 0.071 0.043 0.043 

2015 
0.020 0.082 0.081 0.085 0.069 0.060 0.045 0.050 0.069 

2016 
0.035 0.076 0.139 0.060     0.056 0.053 0.042 

2017 
0.023 0.034  0.062     0.012 0.020 0.024 

2018 
0.077 0.015   0.016     0.049 0.076 0.102 

2016-18 Baseline NH4+ 

  

0.045 0.042   0.046     0.039 0.049     0.047 
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Waterbody 
Moynalty
_020 

Moynalty
_030 

Mullagh Lough 
Stream_010 

Moynalty_040 
Moynalty_050 

Hermita
ge_010 

REASK
_10 Moynalty_060 

Risk Category At risk At risk At risk At risk At risk Review Review At risk 

Monitoring station 
Rathbourn
e's Br  

Mullagh Br 
(Br d/s 
Rosehill Br) 

West 
Br in 
Mulla
gh 

Br u/s 
Main Ch 
confl 

Br nr 
Shancarn
an Ho 

Moynalty 
Br 

Br nr 
Mahon
stown 

Carlanstown 
Br 

Downstream 
of 
TPEFF2300D
0488SW001     Fyanstown Br 

Annual 
Average 

PO4
3- 

(mgP/L) 
 
Values in blue  
>0.035mgP/L)  

2013 
 3.18   1.89 1.52 1.77 1.81 1.87       1.94 

2014 
 1.16   3.56 2.38 3.13 2.52 2.55       2.74 

2015 
 1.91   3.76 2.24 2.33 2.38 2.38       2.61 

2016 
 1.64   3.60               2.28 

2017 
 1.62                  2.08 

2018 
 1.72                   2.33 

2016-18 Baseline NO3- 1.66                   2.27 

HYMO (Sig Pressure   Y N N N  Y N N Y 

Conceptual model 
required (Y/N) 

Y Diffuse 
Ag. NH4+ & 

PO4
3- 

pathways  

 Y Diffuse 
Ag. NH4+ & 

PO4
3- 

pathways  

N (WWTP is sole 
EPA pressure)  

Y 

Point Ag/likely drainage areas: 
NH4+ & PO4

3- pathways  

 Y 

Point Ag/likely drainage 
areas: NH4+ & PO4

3- 
pathways 

N Status 
unassign

ed 

N 
Status 
unassig

ned 

  Y 

Point Ag/likely 
drainage areas: 
NH4+ & PO4

3- 
pathways 

2015 WFD Status  M P M P P U U P 

EPA Biologist 
comments 

The site 07M030300 Mullagh Br (Br d/s Rosehill Br) on the MOYNALTY river was sampled in 2015. A total of 6 invertebrate taxa were recorded. There were 0 
sensitive mayfly and 0 sensitive stonefly found at the site. This absence of sensitive taxa is most often a key indicator of failure to achieve good ecological 
status or higher. The results of an examination of key tolerant taxa found: Simuliidae (Absent), Gammarus (Absent) and Baetis rhodani (Few). This site had 
over 30% of the taxa ƭƛǎǘ ŎƻƳǇǊƛǎŜŘ ōȅ ǾŜǊȅ ǘƻƭŜǊŀƴǘ ǘŀȄŀΦ ¢ƘŜ v ǾŀƭǳŜ ŀǎǎƛƎƴŜŘ ǘƻ ǘƘƛǎ ǎƛǘŜ ǿŀǎ нπоΣ ƛƴŘƛŎŀǘƛǾŜ ƻŦ ǇƻƻǊ ŎƻƴŘƛǘƛƻƴǎΦ  

LAWPRO comments 
The absence of both sensitive and tolerant tax at the Br d/s Rosehill Br MP may represent a toxic upstream affect. Good ecological status was measured in 
MOYNALTY_10 in 2015. Initial reconnaissance also shows that the Rathbournes Br MP site is heavily deepened and widened with no visible habitat. 

Significant issue: 
monitoring point 

HYMO/Ag 
IPC 
(Priority 
subs)/NH4

+ 

WWTP: PO4
3-

/  NH4
+ / NO3

- 

Ag (PO4
3-/  NH4

+) & also nutrients 
from Mullagh stream after 

confluence with MOYNALTY_40 HYMO/Ag (PO4
3-/  NH4

+)  
 Un-
known 

  Un-
known 

 HYMO & Ag 
(PO4

3-/  NH4
+)  



     

AFA0135 MOYNALTY PAA DESKSTUDY ASSESMENT 

 

9 

 

 

High level trends  

2.1.1 Biological status 

Biological status at all waterbodies which are downstream of the MOYNALTY_020  dropped dramatically 

between 2009 and 2012; the MOYNALTY_030 and 040 dropping from Moderate to Poor and the 

MOYNALTY_050 and 060 dropping from Good to Poor.  

Biological status deteriorated in two waterbodies between 2015 and 2018; the MOYNALTY_020 

(Rathbournes Br) and the MULLAGH LOUGH STREAM 10. Although no chemistry is available for 

MOYNALTY_020, the closest downstream monitoring point (Mullagh Br (Br d/s Rosehill Br) 

approximately 3.5kms downstream of Rathbourne's Br ) showed a substantial improvement in annual 

average PO4
3- concentrations (0.037 to 0.127mgP/L) between 2015 and 2018. While NH4

+ increased from 

0.035 to 0.077mgN/L during the period, it is possible the drop in biological status from Moderate to 

Poor is related to a non-nutrient pressure. The MULLAGH LOUGH STREAM 10 deteriorated from 

Moderate to Poor biological status between 2015 and 2018. Chemical monitoring at the Br u/s Main Ch 

confl  monitoring point was discontinued in 2016; as such it is not possible to make a direct comparison 

of biological status and nutrient concentrations. It is noteworthy however that prior to the 

discontinuation of monitoring, 2014-2015-2016, PO4
3- showed a positive trend in concentration; this 

may be reflected in the Poor 2018 biological status. 

Biological status improved from Poor to Moderate in the MOYNALTY_050 (Carlanstown Br) and 

MOYNALTY_060 (Fyanstown Br) waterbodies. At both monitoring points, between 2015 and 2018, 

average annual PO4
3- concentrations decreased marginally; 0.046-0.044mgP/L and 0.035-0.030mgP/L at 

the Carlanstown Br (MOYNALTY_050) and Fyanstown Br (MOYNALTY_60) monitoring points.  

2.1.2 Nutrient chemistry: Spatial trends   

Based upon the combined interpretation of Tables 2.2 and 2.3, PO4
3-, channelization  and to a lesser 

extent NH4
+ are deemed the significant issues in the Moynalty PAA. Industrial discharge is a potentially 

significant issue from the MOYNALTY_030 to the MOYNALTY_060.  

Figure 2.2 presents a storyboard of high level nutrient and biological spatial trends in 2016 & 2018. 2015 

trends are included in the interpretation, as three additional monitoring points (two on MOYNALTY_040 

and one on MULLAGH STREAM_010) were operational at the time, which were discontinued by 2018. 

The MOYNALTY_010 Clodagh Br monitoring point (although at 2015 Good WFD status) is included in the 

storyboard as the annual average stream concentration of 0.035mgP/L was at the threshold for Good 

status and the P load from this sub-catchment in conjunction with additional loads may be impacting 

downstream within the boundary of the PAA.  
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Figure 2.2: Storyboard of high level nutrient and biological spatial trends in 2016 & 2018. The text box is coloured white a monitoring point if ecological status 
was not measured at that location by the EPA. Note: MC denotes Main Channel.
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2.1.2.1 2015 spatial trends: Key Points 

¶ The average annual PO4
3- concentration (0.036mgP/L) in the headwaters of the catchment 

(MOYNALTY_010) marginally exceeded the Good status threshold (0.035mgP/L; this may have 

a detrimental effect downstream, where the slope of the catchment decreases. The decrease 

in channel slope in conjunction with channelization decrease water velocities and may result 

in less dilution/a higher P concentration and a higher probability of algal growth and resultant 

de-oxygenation of the water column.  

¶ The average annual PO4
3- concentration of 0.037mgP/L at the next downstream monitoring 

point with available water chemistry data: Mullagh Br d/s Rosehill Br (MOYNALTY_030) suggests 

that an increase in the P load entering the river form the upstream catchment area. The increase 

in concentration of 0.001mgP/L is marginal, however given the size of the additional catchment 

area, streamflow is likely to be significantly higher, providing dilution for the in-coming P load 

from the land area.  

¶ Average annual PO4
3- concentrations rise substantially (25% increase) from 0.037 to 0.046mgP/L 

along the MOYNALTY_040 waterbody: Between the Mullagh Br d/s Rosehill Br and Br nr 

Shancarnan Ho monitoring points, over a distance of 1km. The confluence with the MULLAGH 

LOUGH STREAM_010 channel bisects the two monitoring points. The 0.134mgP/L concentration 

measured at the outlet of the MULLAGH LOUGH STREAM_010 (Br u/s Main Ch confl) was almost 

4 times the EQS. It is likely that the P load for from the MULLAGH LOUGH STREAM_010 resulted 

in the increase stream concentration in the MOYNALTY_040. 

¶ Average annual PO4
3- remained relatively stable along the remainder of MOYNALTY_030: From 

the Br nr Shancarnan Ho to Br nd Mahonstown monitoring points, concentrations were 

identical.  

¶ Average annual PO4
3- again increased substantially at the Carlanstown Br (MOYNALTY_040) 

monitoring point, rising from 0.037mgP/L to 0.046mgP/L, over a distance of approximately 

1.8kms.  It is likely that a significant P load entered the main channel along this stretch. 

¶ The Downstream of TPEFF2300D0488SW001 monitoring stations acts as a measure of impact 

of the Carlanstown WWTP. In 2015, PO4
3- concentrations increased from 0.046mgP/L US of the 

WWTP to 0.071mgP/L, suggesting a potential impact between the two points. In contrast to 

many of the MPs, samples are collected from both locations on the same day and as such, a 

direct comparison can be made. This is described in section 2.2 Nutrient chemistry temporal 

trends 

¶ Annual average PO4
3- concentrations  decreased thereafter to 0.030mgP/L below the EQS at 

Fyanstown Br (MOYNALTY_060). In spite of being below the threshold, biological status at the 

monitoring point was characterised as Poor. Given the dilution in the stream at this location, a 

Poor biological classification is surprising. During the four 2015 sampling rounds that 

contributed to the 2015 average PO4
3- concentration,  highest PO4

3- (0.06mgP/L) was measured 

in August 2015; this was coincident with a low dissolved value of 78%. Spikes in NO3
- (3.8mgN/L) 

and BOD (3mg/L) were also measured in February and May 2015 (Appendix B), respectively. 
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While the spikes Br u/s Main Ch confl did not coincide with the high PO4
3- or low dissolved 

oxygen, it does indicate a nutrient/carbon source upgradient of the monitoring point.  

2.1.2.2 2018 spatial trends: Key Points 

Broadly speaking PO4
3- concentrations decreased at five monitoring points & increased at two 

monitoring points from 2015 to 2018, the data are summarised below. The Moynalty Br, Br nr 

Mahonstown and Br u/s Main Ch confl monitoring points were discontinued for chemical monitoring.  

 

 

The spatial relationships identified in the 2015 data (Section 2.1.2.1) hold true for the 2018 data, with 

the exception of  Downstream of TPEFF2300D0488SW001, which in 2018 showed a marginally lower 

annual average PO43- concentration than the Carlanstown Br monitoring point. This may indicate an 

impact from Carlanstown WWTP which is time and/or weather dependant or that improvements were 

made to the treatment plant post 2015. The impact of Carlanstown WWTP is described in greater detail 

in Sections 2.2.4 and 4.4.2. The consistency in the spatial nutrient pattern at the other monitoring points 

suggests a consistency of source pressure during the period in spite of changing weather patterns. In 

summary, both the 2015 and 2018  data detect three distinct  patterns in orthophosphate 

concentration.  

1) PO4
3- concentrations coming into the PAA (from the sub-catchment draining Cloddagh Br) are 

consistently close to the EQS. 

2) A substantial jump in main channel PO4
3-, BOD and NO3- is measured after the confluence 

with the MULLAGH LOUGH STREAM_010, with very high PO4
3-, NO3

-, NH4
+ and BOD 

concentrations measured in the Mullagh stream itself 

3) Consistently, there is a jump in PO4
3- concentration between the Br nr Shanacaran Ho and 

Carlanstown Br monitoring points, with the 2015 data suggesting that the increase is localized 

to between the Br nr Mahonstown and Carlanstown Br monitoring points. 

4) Between Carlanstown Br and Fyanstown Br, PO4
3- dropped significantly, suggesting that the 

incoming unassigned waterbodies along the main channel stretch (REASK_10 and 

AGHNANEANE_or_HERMITAGE_010) may provide dilution to the up-gradient P load.  

 

 

Decrease in annual PO4
3- concentration 

¶ Cloddagh Br 

¶ Br d/s Rosehill Br 

¶ Br nr Shanacaran Ho 

¶ Carlanstown Br 

¶ Downstream of TPEFF2300D0488SW001 

Increase in annual PO43- concentration 

¶ West Br in Mullagh 

¶ Fyanstown Br 
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2.1.3 Nutrient Loads  

Table 2.3 shows the catchment areas, estimated flows and estimated P loads for 2015 and 2018 at each 

of the EPA monitoring points in the Moynalty PAA. Catchment areas were derived using the FSU portal 

and are shown in Appendix . The annual average PO4
3- concentrations from Table 2.2 & Figure 2.1 were 

used to inform the loading analysis. As with Figure 2.1, 2015 P loads are included in the interpretation, 

as three additional monitoring points (two on MOYNALTY_040 and one on MULLAGH LOUGH 

STREAM_010) were operational at the time and inform the interpretation of later data.

Waterbody Mon 
point  

Catch  
area 
(km2) 

% of 
Mon. 
Flow 

2015 
flow 
m3/s 

2018 
flowm
m3/s 

2015  
Av. 
PO43
- 

2018  
Av. 
PO43- 

2015  
P load 
(Kg) 

2018  
P load 
(Kg) 

MOYNALTY_0
20 

Rathbourne's 
Br  

50.42 26.9% 
1.16 0.97 x x x x 

MOYNALTY_0
30 

Mullagh Br (Br 
d/s Rosehill 
Br) 

71.57 38.2% 
1.64 1.36 0.037 0.017 1914 739 

MULLAGH 
LOUGH 
STREAM_010 

West Br in 
Mullagh 

2.01 x c0.04 c0.038 0.034 0.74 65 886 

Br u/s Main 
Ch confl 

5.66 x b0.17 b0.14 0.138 x c740 x 

MOYNALTY_0
40 

Br nr 
Shancarnan 
Ho 

79.01 42.1% 1.81 1.52 0.046 0.034 2626 1631 

Moynalty Br 82.53 44.0% 1.89 1.59 0.034 x 2027 x 

Br nr 
Mahonstown 

99.102 52.8% 
2.27 1.91 0.037 x 2649 x 

MOYNALTY_0
50 

Carlanstown 
Br 

121.13 64.6% 
2.78 2.3 0.046 0.044 4033 3236 

AGHNANEANE
_or_HERMITA
GE_010 

None 29.02 x 

x x x x x  

REASK_010 None  22.82 x x x x x x  

MOYNALTY_0
60 

Fyanstown Br 
187.56 100.0% a4.30 a3.61 

0.030 

 

0.035 
4068 

 

3415 

a: The flow values of 4.3 and 3.61m3/sec at Fyanstown Br are the 30 percentile flows for 2015 and 2018, 
respectively. The data were derived from continuous flow measurements measured by the OPW at the 
Fyanstown hydrometric station. All other flows along the main Moynalty/Borora channel were calculated as 
proportion of the total flow at the catchment, using the relative area of each monitoring point 

b: The flow at the Br u/s Main Ch confl monitoring point on Mullagh stream was calculated by subtracting the 
Mullagh Br (Br d/s Rosehill Br) flow from the Br nr Shancarnan Ho flow.  

c: The flow at the West Br in Mullagh monitoring point was calculated using the catchment area proportion 
method. 

 

 

 

Table 2.4: Summary of monitoring point catchment area, calculated river flows, 2015/18 annual average PO43- 
concentrations and 2015/18 annual average PO4

3- loads. 
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2.1.4 Nutrient Load Reduction Target 

As discussed in Section 2.1.2, background PO4
3- concentrations entering the PAA from the 

MOYNALTY_010, and continuing into the MOYNALTY_020 and 30, although not typically above the EQS, 

contribute to the downstream PO4
3- load, which in addition to other downstream diffuse and point PO4

3- 

loads, cause an exceedance of the threshold at the MOYNALTY_040 and MOYNALTY_050 (Br nr 

Shanacaran Ho/Carlanstown Br monitoring points). As PO4
3- concentrations appear to dilute 

consistently between Carlanstown Br and Fyanstown Br (MOYNALTY_060) to close to or below the EQS, 

reductions in the incoming P load upstream of Carlanstown Br should be sufficient to improve biological 

status in both the MOYNALTY_040, MOYNALTY_050 and MOYNALTY_060. As such, the nutrient load 

reduction target to achieve a stream PO4
3- concentration of 0.030 mgP/L at Carlanstown Br 

(MOYNALTY_050) is described below: 2018 flow and concentration data are taken from Table 2.4. 

 

Calculations: 

ü 2018 average P concentration at Carlanstown Br= 0.044 mg/l 

ü Estimated 30 percentile flow = 2.6m3/sec = 2600l/s 

ü EQS = 0.035 mg/l (Target concentration = 0.030mgP/L) 

 

ü Required load reduction 

= 2600 (l/s) x 86400 x 365 x (0.044 ς 0.030) 

1,000,000 

= 1148 kg P/yr 

Chart 2.1 illustrates the load contribution of each PAA monitoring point on the Moynalty and Mullagh 

Lough streams. The distinct jumps in PO4
3- concentrations demonstrated in Section 2.1.2 (Spatial trends) 

are also evident in the loading analysis. The key points from the stream P loading analysis are as follows: 

¶ An estimated 2018 annual PO4
3- load of 739kgP/Yr entered the stream upstream of 

MOYNALTY_030 (Mullagh Br (Br d/s Rosehill Br). 

¶ Between the Mullagh Br d/s Rosehill Br (MOYNALTY_030) and Br nr Shanacaran Ho 

(MOYNALTY_040) monitoring points, the stream P load jumped by over 700kgP/yr. This is due 

to the Mullagh Lough stream which enters the main channel between the two points.  

¶ In spite of a comparatively low flow rate on the Mullagh Lough stream, the significantly elevated 

P concentrations lead to a large load of 886kgP/Yr. The 2018 average PO4
3- concentration was 

highly affected by a spot measurement of over 2mgP/L during routine sampling. However, 

examining the 2015 data, the 740kgP/L P load, under more moderate PO4
3- concentrations, is 

still a significant load and indicates a continuous impact from the stream. The 2018 load of 

886kgP/Yr was measured at the West Br in Mullagh monitoring point and was highly affected 

by a very large spot sample. While this is not a representative dataset to draw a 2018 average P 

load from, the 886kgP/yr figure is similar to the 2015 load (740kgP/yr) as measured at the Br 

u/s Main Ch confl, which is deemed an accurate figure for the stream. As such the 2018 load is 

included in Chart 2.1 as it broadly reflects the more reoresoetaive historical data on the stream.  

¶ Between Br nr Shanacaran Ho (MOYNALTY_040) and Carlanstown Br (MOYNALTY_050), a 2018 

P load increase of 1606KgP/Yr was measured. Post 2015, two additional monitoring points: 
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Moynalty Br and Mahonstown Br, which are along the river stretch between Br nr Shanacaran 

Ho and Carlanstown Br were discontinued. Based upon the 2015 loadings (Table 2.4), it would 

appear that load increase between Br nr Shanacaran Ho and Carlanstown Br may in fact be 

localised to the stretch of river between Mahonstown Br and Carlanstown Br (1.7km long). In 

the absence of 2018 chemistry data however, this cannot be confirmed. 

Based upon the  1148 kg P/yr  reduction target figure calculated on the previous page, a moderate 

reduction in the P load in the headwaters, coupled with a significant reduction in the Mullagh Lough 

Stream, should be sufficient to improve biological status in the MOYNALTY_030 and MOYNALTY_040 (if 

nutrients are the sole pressure).  

The magnitude of the P load increase between Br nr Shanacaran Ho (MOYNALTY_40) and Carlanstown 

Br (MOYNALTY_050) suggests a significant pressure along that stretch of river. P load reductions along 

that stretch, coupled with the load reductions achieved upstream, will reduce stream PO4
3- 

concentrations significantly.  

 

 

Chart 2.1: PO4
3- nutrient load apportionment for the MOYNALTY PAA. 
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2.2 Nutrient chemistry temporal trends 

2.2.1 MOYNALTY_020 

× Significant issue: Hydro-morphology 

× Significant pressure: Channelization   

Biological status at MOYNALTY_20 (Rathbournes Br) fell from 3-4 (Moderate) in 2015 to 3 (Poor) in 2018. 

Currently, no supporting chemistry data is available for the monitoring point. As channelization is a 

pressure, it will be necessary to contact the EPA ecological unit to query if there was a change in habitat 

quality during the period of deterioration.  

As no water chemistry data is available for the Rathbourne's Br  monitoring point, the pre-liminary 

decision on the significant issue is based upon the EPA determination identified in Table 2.2. Its 

noteworthy that baseline nutrient concentrations (2016-2018) at the Mullagh Br (Br d/s Rosehill Br) 

monitoring point (approximately 3.5kmΩs downstream of Rathbourne's Br ) were typically below Good 

status thresholds. Based upon that data, it is likely hydro-morphological conditions at MOYNALTY_020 

may supersede nutrient loss in terms of significance. This will be assessed during local catchment 

assessment (LCA).  

2.2.2 MOYNALTY_030 

× Significant issue: PO4
3-/NH4

+ & potentially priority substances.  

× Significant pressure: Agriculture (Pasture & Farmyard) & PO236-02   

× Significant pathway: Overland (Agriculture) & Point 

The Mullagh Br (Br d/s Rosehill Br) monitoring point is at the base of the MOYNALTY_030 waterbody 

and is located on the main channel, approximately 60m upstream of the confluence with the MULLAGH 

LOUGH STREAM_010 waterbody. Biological status at the monitoring point dropped from Moderate (3-

4) in 2009 to Poor (3) in 2012, remaining at Poor (2.5) in 2015. Biological Status improved slightly to (3) 

in 2018, remaining however within the boundaries of the Poor classification (Table 2.2). The last 

occasion that the monitoring point achieved Good biological status was 1978.  

Chart 2.2 describes the temporal distribution of PO4
3- from 2010 to 2018. Annual average PO43- 

concentrations (in mgP/L) for the corresponding years were biological status was assigned were 0.057 

(2009), 0.083 (2012), 0.029 (2015) and 0.017 (2018). From a nutrient enrichment perspective, it is 

possible that the deterioration from Moderate to Poor biological status in 2012 was related to the 

substantial jump in annual PO4
3- concentrations during the period. If nutrient enrichment the sole 

pressure therefore, the low annual average PO4
3- concentrations (below the 0.035mgP/L EQS and 

substantially lower than 2009 values) in 2015 and 2018 should have resulted in an improvement of 

biological status back to Moderate at a minimum.  

According to the EPA assessment in 2015: 

A total of 6 invertebrate taxa were recorded at the Mullagh Br d/s Rosehill Br monitoring point. 

There were zero sensitive mayfly and zero sensitive stonefly found at the site. This absence of 

sensitive taxa is most often a key indicator of failure to achieve good ecological status or higher. 
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The results of an examination of key tolerant taxa found: Simuliidae (Absent), Gammarus 

(Absent) and Baetis rhodani (Few). This site had over 30% of the taxa list comprised by very 

ǘƻƭŜǊŀƴǘ ǘŀȄŀΦ ¢ƘŜ v ǾŀƭǳŜ ŀǎǎƛƎƴŜŘ ǘƻ ǘƘƛǎ ǎƛǘŜ ǿŀǎ нπоΣ ƛƴŘƛŎŀǘƛǾŜ ƻŦ ǇƻƻǊ ŎƻƴŘƛǘƛƻƴǎΦ 

 

 

Chart 2.2: Temporal distribution of PO4
3- at the monitoring point at the base of the MOYNALTY_030 

waterbody; Mullagh Br (Br d/s Rosehill Br). 
 

The failure of the stream biology to recover from 2015 onwards following a significant reduction in PO4
3- 

concentrations indicates that a non-nutrient pressure may also exist. This contention is supported by 

the EPA 2015 assessment, where in addition to a lack of sensitive species; there was also a lack of 

tolerant species i.e. Gammarus/Simulidae. Furthermore, although eutrophication typically wipes out 

sensitive mayfly taxa such as Rhithrogena, Ecydonorus and Empherelidae. Baetitae are more tolerant 

and can thrive in moderately enriched conditions (like those shown by 2015 and 2018 nutrient 

concentrations). The absence of Baetidae and more tolerant invertebrate species suggests there is 

additional potentially toxic pressure affecting the Mullagh Br d/s Rosehill Br  monitoring point from a 

location upstream. The PO236-лн ŘƛǎŎƘŀǊƎŜ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мΦоƪƳΩǎ ǳǇǎǘǊŜŀƳ ƻŦ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ǇƻƛƴǘΤ 

the potential effect of the facility is described in greater detail in Section 4.3. 

The 2016-2018 baseline PO4
3- concentration of 0.029 mgP/L measured at Mullagh Br (Br d/s Rosehill Br) 

(Table 2.2), falls below the water quality threshold for Good status (0.035mgP/L). In addition, the 95 

percentile Good status threshold for PO43- (0.075mgP/l) was not exceeded during any of the sampling 

rounds which contributed to the 0.029 mgP/L baseline value (Chart 2.2). Although PO4
3- concentrations 

were below Good status thresholds from 2016-2018, historically high stream concentrations have been 

measured (Chart 2.2) and as such PO4
3- is included as a potentially significant issue. Furthermore, 

although 2016-2018 PO43- concentration is below the threshold at MOYNALTY_030, the threshold is 

exceeded at downstream waterbodies (Section 2.1; Figure 2.1). As such, the P load coming from 

upstream of the Mullagh Br (Br d/s Rosehill Br), which includes the MOYNALTY_010 (not in the PAA) in 

combination with additional pressures and associated P loads coming in downstream are likely to be 

having an impact on the biological status of the stream.  
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Chart 2.3: Temporal correlation total monthly rainfall and PO4
3- concentrations at MOYNALTY_030. 

 

Chart 2.3 shows the temporal distribution of PO4
3- at the monitoring point from 2016-2018 versus total 

annual rainfall for the corresponding period. A significant positive correlation (p<0.01) exists between 

total monthly rainfall and PO4
3- concentrations at the monitoring point, indicative of the P source which 

is mobilised during heavy rainfall. From the period 2010-2018, highest annual average and single sample  

PO4
3- concentrations were measured in 2012, 2013 and 2014, decreasing dramatically thereafter. The 

2012 and 2013 average concentrations were highly leveraged by 5 consistently very high (max 

0.272mgP/L) concentrations measured over a period of approximately 6 months (End September 2012-

July 2013). During that period, BOD and electrical conductivity were often high (Max BOD: 6 mg/L), 

which was coupled with abnormally high NO3
- (max: 7.4mgN/L) during the period (see Appendix B). The 

hydro-chemical co-variation of point source identifiers suggest that a) a significant load was entering 

the channel from a point source and b) that point source was removed in 2014.  

Similar to the distribution of PO43-, baseline NO3- concentrations of 1.6mgN/L fall well below  the 

indicative 3.5mgN/L threshold (Table 2.3). The baseline NH4+ concentration of 0.045mgN/L fell below 

the 0.065mgN/L threshold, however the 2018 average concentration (0.077mgN/L) suggests a potential 

source (Table 2.2). Chart 2.4 shows the temporal occurrence of NH4
+ from 2010 to 2018. As with PO4

3- 

concentrations; NH4+ was elevated in 2012, 2013 and 2014, decreasing thereafter. Samples collected in 

2018 however were again elevated with the highest single value >0.25mgP/L measured in April 2018 

(Appendix B). 
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Chart 2.4: Temporal distribution of NH4+ at the monitoring point at the base of the MOYNALTY_030 
waterbody; Mullagh Br (Br d/s Rosehill Br). 

 

2.2.3 MULLAGH LOUGH STREAM_010 

× Significant issue: PO4
3-, NH4

+, NO3
-, BOD 

× Significant pressure: Mullagh WWTP and potential Agricultural pressures/diffuse urban U/S of WWTP 
× Significant pathway: WWTP, Diffuse urban point & point source Agriculture  

The Br u/s Main Ch Conf  monitoring point is at the base of the MULLAGH LOUGH STREAM_010 

waterbody. The monitoring point located approximately 140m upstream of the confluence with 

Moynalty River and almost 1km downstream of the Mullagh WWTP, which is listed as the sole significant 

pressure by the EPA. Biological status at the monitoring point was consistently Moderate (3-4) in 2009, 

2012 and 2015, with the latter two years showing evidence of excessive sedimentation. Prior to 2009, 

biological status was Poor (Q3) stretching back as far as 1986.  

Charts 2.5 and 2.6 show the temporal occurrence of PO4
3- and NH4

+  2010 to 2016, with one sampling 

round in 2017, after which chemical monitoring was ceased. The distribution of NO3- over the 

corresponding period is shown in Appendix E. The 2013-2016 baseline average values for phosphate, 

ammonium and nitrate were 0.27mgP/L, 0.075mgN/L and 3.2mgN/L, respectively. The 0.27mgP/L figure 

for PO4
3-  represents an 8-fold exceedance of the Good status threshold. A statististically significantly 

postive temporal (2010-2017) correlation (p=0.07) was apparent between PO4
3- and NH4

+ at the 

monitoring point, with NH4
+ concentrations also routinely exceeding the EQS; the data would suggested 

a contemporaneous source. Two distinct trends are evident in the available data: 

¶ From 2010 to 2014, there was a downwards trend in annual average concentrations with PO4
3- 

decreasing from 0.177 to 0.051 mgP/L and PO4
3-, decreasing from 0.207 to 0.026 mgN/L.  

¶ In 2015 and 2016, spot concentrations and annual averages of both PO4
3- and NH4

+ increased 

dramatically. For PO43-
, annual averages of 0.134 and 0.834mgP/L were measured in 2015 and 
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2016 respectively, the latter represesenting a 24 fold exceedance of the Good status theshold 

(0.035mgP/L).  

A clear temporal trend is not evident in terms of the occurrence of spot highs in PO4
3- concentrations. 

However, of the 13 occasions that the stream concentration exceeded the 0.075mgP/L 95% threshold, 

70% of those occasions were during the main recharge period for the catchment (Sep-Mar) (Appendix 

C). This may indicate that high flows, rather than low flows exacerbate the nutrient enrichment issue in 

the stream. The peak measured concentration of 2.94mgP/L (39 times the 95%) for PO4
3- and 0.32mgN/L 

for NH4
+ occurred on the 14th December 2016 and resulted in the 2016 annual average value of 

0.83mgP/L. A graph of 2010-2018 total rainfall for the Moynalty catchment is shown in Appendix C. The 

data shows that 2016 was the wettest year on record (since 2010), with 60% of that rainfall falling during 

the recharge period (Sep-Mar). This supports the contention that high rainfall may be related to 

excessive P and N concentrations, potentially related to SWOs at the Mullagh WWTP or farmyard 

connectivity.  

 

 

Chart 2.5: Temporal distribution of PO4
3- at the EPA monitoring point (Br u/s of Main Ch conf) along the at 

the base of the MULLAGH LOUGH STREAM_010 waterbody. 
 

While monitoring ceased in 2017 for the Br u/s Main Ch Conf  monitoring point, monitoring commenced 

at the  West Br in Mullagh monitoring point (approximately 2.5km upstream of Br u/s Main Ch Conf). 

The monitoring point is 1km downstream of Mullagh Lough and acts a measurement of upgradient 

pressures, prior to significant urbanisation. Charts 2.7 show the temporal occurrence of PO4
3- at the 

monitoring point from 2015-2018. Annual  average PO4
3- concentrations at the monitoring point were 

either at or slightly below the Good status (0.035mgP/L) from 2015-2017, suggesting that there is a 

potential source coming from the upstream. It is worth noting however that flow rate and resultant 

dilution are likely to be lower in the upper reaches as compared to the outlet of the river. In June 2018, 

a substantial P concentration of 2.9mgP/L was measured. The outlier was not matched by elevated NH4
+ 
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or BOD (Appendix B). This single sample pushed the annual average up to 0.747mgN/L. Treated in 

isolation, this large value may be a once off as it coincides with the 2018 drought conditions, where 

there may have been no dilution in the stream. In spite of that, and given that 2014-17 annual averages 

skirt the threshold, there may be an P source in the catchment area upgradient of the monitoring point. 

A graph of NH4+ at the monitoring point is shown in Appendix E, also showing periodic breaches of the 

Good status threshold. 

 

 

Chart 2.6: Temporal distribution of NH4+ at the EPA monitoring point (Br u/s of Main Ch conf) along the at 
the base of the MULLAGH LOUGH STREAM_010 waterbody. 

 

Chart 2.7: Temporal distribution of PO443- at the EPA monitoring point (West Br in Mullagh) along the at 
upper section of MULLAGH LOUGH STREAM_010. 
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2.2.4 MOYNALTY_040 

× Significant issue: PO4
3- & NH4

+ 

× EPA Significant pressures: PO236-02  & agriculture 

× Significant pathway: Point source Agriculture (well-drained soil) & Point (PO236-02 ) 

EPA Biological status at the MOYNALTY_40 is measured at the Moynalty Br monitoring point, which is 

located approximately 3.2kms downstream of the confluence of the MOYNALTY)30 with the MULLAGH 

LOUGH STREAM_10. Hydrochemical sampling was discontinued at the Moynalty Br monitoring point in 

2015 whereas it was maintained at the Br nr Shancarnan Ho monitoring point: located 1.8kms further 

upstream. Biological status at the Moynalty Br monitoring point dropped from Moderate (3-4) in 2009 

to Poor (3) in 2012, remaining Poor in 2015 and 2018. Annual average PO4
3- concentrations (in mgP/L) 

for the corresponding years were biological status was assigned were 0.04 (2009), 0.048 (2012) and 

0.034 (2015) (Table 2.3) . NH4
+, NO3

- and BOD remained within acceptable margins during the period 

(Appendix B). The jump in annual average PO4
3- between 2009 and 2012 may have resulted in the drop 

in biological status, thereafter however, PO4
3- concentrations below the EQS in 2014/2015 did not result 

in improvement in biological status (Table 2.3).  

As with the temporal distribution of PO4
3- at MOYNALTY_030, between 2010 and 2014 at Br nr 

Shanacaran Ho, annual average PO4
3- concentrations consistently rose in the stream year on year (Chart 

2.8). NH4
+ peaked significantly in 2015 (Chart 2.9). As with the MOYNALTY_030, annual average PO4

3- 

dropped sharply in 2015. In contrast to MOYNALTY_030 where annual average PO4
3- remained below 

the EQS from 2015-2018, PO4
3- at Br nr Shanacaran Ho again peaked in 2015, 2016 and 2017. Section 

2.2.2 showed a similar temporal maxima pattern in PO4
3- and NH4

+ in 2015 and 2016 at the monitoring 

point at the base of the MULLAGH LOUGH STREAM_10 (monitoring ceased in 2017).  

Section 2.1.4 described a large load contribution from the MULLAGH LOUGH STREAM_10 to the main 

channel. The Br nr Shanacaran Ho is the next downstream monitoring point after the confluence. The 

temporal distribution of PO4
3- at the MOYNALTY_040 and MULLAGH LOUGH STREAM_10 supports the 

conclusions of the P load apportionment analysis the MULLAGH LOUGH STREAM_10 is a significant 

pressure on the main Moynalty River channel. It is as yet unclear if the P load contribution from 

MULLAGH LOUGH STREAM_10 is significant all year round, or during low/high flow; this will be 

established during local catchment assessment.  
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Chart 2.8: Temporal distribution of PO4
3- at the Br nr Shanacaran Ho monitoring point.  

 

 

Chart 2.9: Temporal distribution of NH4
+ at the Br nr Shancarnan Ho monitoring point.  
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2.2.5 MOYNALTY_050 

× Significant issue: PO4
3- and NH4

+ 

× EPA Significant pressures: Agriculture, PO236-02 , agriculture & channelization 

× Significant pathways: Point source Agriculture & Point (PO236-02 /Carlanstown WWTP) 

The Carlanstown Br  monitoring point is at the base of the MOYNALTY_050 waterbody and is located on 

the main channel. Biological status at MOYNALTY_050 (Carlanstown Br) fell from Good (4) in 2009 to 

Moderate and Poor in 2012 and 2015, respectively. Biological status improved to Moderate in 2018. 

Charts 2.10 and 2.11 describe the temporal distribution of PO4
3- and NH4

+ from 2010 to 2018. Annual 

average PO4
3- concentrations (in mgP/L) for the corresponding years where biological status was 

assigned were 0.04 (2009), 0.033 (2012), 0.046 (2015) and 0.044 (2018). The drop in status from Good 

to Poor between 2009 and 2012 does not correlate with annual average PO4
3- concentrations for the 

period. Similarly, NO3-, NH4
+ and BOD concentrations between 2009 and 2012 (Appendix B) do not 

suggest a trend change that should cause such a dramatic loss of macroinvertebrates. The improvement 

of Biological status to Moderate in 2018, was coupled with annual average PO4
3- concentration of 

0.044mgP/l, which exceeds the EQS. The lack of a pattern between ecology and nutrient concentrations 

indicates additional pressures. It is possible that either industry or channelization in between 2009 and 

2012, resulted in the drop in biological status; this will require further investigation . 

Average annual PO4
3- concentrations are consistently above the Good status threshold of 0.035mgP/L. 

Concentrations increased substantially in 2015 and 2016 as compared to other years. The increase in 

PO4
3-  in 2015 and 2016  correlates with the increases observed in MOYNALTY_040, which was attributed 

to the influence of the MULLAGH LOUGH STREAM 10. It is clear however, given the magnitude of the 

concentration peaks (Chart 2.10) at Carlanstown Br and the substantial increase the 2018 P load 

between Carlanstown Br and the MOYNALTY_040 (Section 2.1.4), that a significant PO4
3- source enters 

the river between the two points.  

The Carlanstown WWTP is located between the Carlanstown Br and Downstream of 

TPEFF2300D0488SW001 monitoring points. In contrast to some of the Moynalty monitoring points, 

water quality data was collected from the monitoring point upstream of Carlanstown WWTP 

(Carlanstown Br) and downstream of the WWTP on (Downstream of TPEFF2300D0488SW001) on the 

same day from 2014 to 2018. Chart 2.12 shows the percentage difference in PO4
3-, NH4

+ and BOD 

concentrations both upstream and downstream of  Carlanstown WWTP from 2014-2018. The data 

shows both increases and decreases in the graphed parameters, throughout the study period. 

Importantly however, where the downstream location showed an increase in PO4
3- relative to the 

upstream site, the 95-percentile threshold for PO4
3- was only exceeded on two occasions (August and 

September 2016). The other analytes (BOD and NH4
+) did not exceed the 95 percentiles between 2014 

and 2018 (Appendix B).  As such, it is unlikely that the WWTP is  having a significant impact on the 

receiving water. This conclusion is considered further in Section 4.4.2. 
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Chart 2.10: Temporal distribution of PO4
3- at the Carlanstown Br monitoring point.  

 

 

Chart 2.11: Temporal distribution of NH4
+ at the Carlanstown Br monitoring Point.  
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Chart 2.12: Percentage difference in US/DS of Carlanstown WWTP from 2014-2018 for PO4
3-, NH4

+ and BOD. 
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2.2.6 MOYNALTY_060 

× Significant issue: PO4
3- 

× EPA Significant pressures:  PO236-02 , Agriculture, channelization & Carlanstown WWTP 

× Significant pathway: Point source Agriculture (well-drained soil) & Point (PO236-02 

/Carlanstown) 

The Fyanstown Br  monitoring point is at the base of the MOYNALTY_060 waterbody and is located on 

the main channel. Biological status at MOYNALTY_060 fell from Good (4) in 2009 to Moderate and Poor 

in 2012 and 2015, respectively. Biological status improved to Moderate in 2018. Chart 2.13 describes 

the temporal distribution of PO4
3-  from 2010 to 2018. Annual average PO43- concentrations (in mgP/L) 

for the corresponding years were biological status was assigned were 0.046 (2009), 0.038 (2012), 0.030 

(2015) and 0.023 (2018). The drop in status from Good to Poor between 2009 and 2012 does not 

correlate with annual average PO4
3- concentrations for the period. Similarly, NO3

-, NH4
+ and BOD 

concentrations between 2009 and 2012 (Appendix B) do not suggest a trend change that should cause 

such a dramatic loss of macroinvertebrates. The improvement of Biological status to Moderate in 2018, 

was coupled with annual average PO4
3- concentration of 0.023mgP/l, suggesting that the reduction in 

PO4
3- concentrations may have improved status. It is note-worthy that the pattern in biological status is 

identical to the pattern at MOYNALTY_050 (Carlanstown Br). In conjunction with pattern of nutrient 

dilution downstream of Carlanstown Br identified in section 2.1.2: Nutrient chemistry spatial trends, it 

is likely that the significant pressure affecting biological status on both the MOYNALTY_050 and the 

MOYNALTY_060 is upstream of Carlanstown Br.  

 

 

Chart 2.13: Temporal distribution of PO4
3- at the Fyanstown Br monitoring point.  
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3 Pathway information & analysis  

Based upon the receptor assessment (Section 2), a pathways conceptual model was deemed necessary 

for PO4
3- and NH4

+ in the Moynalty PAA. Figure 3.1 illustrates the pathways conceptual model for the 

Moynalty PAA, specific to PO4
3- and NH4

+ near surface pathways. Appendix A maps 2 to 5 show the 

geological hydrogeological and pedological layers which were used to inform the conceptual 

understanding of the catchment. The regional pathway framework for the Moynalty catchment is 

provided by the aquifers in the PAA. Two pathway zone compartments are identified based on two 

aquifer categories; A poorly productive aquifer (Pl) in the northern portion of the catchment and a 

predominantly locally important (Ll) aquifer in the southern half of the PAA (Figure 3.1; Appendix A). 

Table 3.1 describes the relevant pedological and geological characteristics of the area, which subdivide 

the compartment into likely pathway zones. Figures 3.1a & 3.1b describe the likely pathways within 

each compartment, specific to the significant issues identified in Section 2.  

 

Table 3.1: Orthophosphate and ammonium pathways conceptual model. 

 

PO4
3-/NH4

+ Pathways conceptual model 

  Compartment 1 (CM1) Compartment 2 (CM2) 

Bedrock unit ¶ Silurian Metavolcanics 

¶ Transmissivity and storativity are considered to be poor 
as well yields from this aquifer are rarely good. 

¶ Dinantian Lower Impure Limestone (50%) 

¶ Dinantian Upper Impure Limestone (20%) 

¶ Dinantian (early) Sandstones Shales & 
Limestones (15%) 

¶ Dinantian Sandstone (7.5%) 

¶ Silurian Metavolcanics (7.5%) 

Aquifer Poor Aquifer (Pl): Bedrock with is Generally Unproductive 
except for Local Zones  
 

¶ 85% Locally Important Aquifer (Ll): Bedrock 
which is Moderately Productive only in Local 
Zone. 

¶ 10% Locally Important Aquifer (Lm): Bedrock 
which is Generally Moderately Productive   

¶ 5%   Poor Aquifer (Pl): Bedrock with is Generally 
productive except for Local Zones 

Aquifer 
properties 

¶ GW flow is likely to be restricted to the upper 3 m of 
weathered bedrock  

¶ Recharge likely to occur diffusely through the subsoils 
and via outcrops. It takes place mainly in the upland 
areas where subsoils are thinner. 

¶ A high proportion of the recharge will then discharge 
rapidly to surface watercourses via the upper layers of 
the aquifer. 

¶ Rejected recharge a possibility 

¶ GW flow in this aquifer will be concentrated in 
the upper weathered zone (0-3m) and also in 
the fractured are of the rock (3-30m). 

¶ Rock units located near the core of synclines 
may have developed a significant fracture 
system in response to the stresses of folding. 
This may be relevant at the boundary between 
CM1 & CM2, where faulting is noted. 

¶ Rejected recharge unlikely 

Topography Steep along the northern margins of CM1, becoming 
more (see Appendix A) gradual approaching the 
boundary with CM2 

Significantly more moderately sloped and low-
lying as compared to CM1 (Appendix A)   

Soil drainage ¶ 50% Poorly drained small amounts of peat (upper CM) 

¶ 50% well drained (lower CM) 

¶ 70% Well drained: Top of compartment 

¶ 30% Poorly drained/peat: Bottom 
compartment  

Soil type ¶ 45% AminPD Deep poorly drained mineral (Surface  

¶ 45% AminDW Deep well drained mineral (Acid Brown 
Earths Brown Podzolics) 

¶ 10% Other 

¶ 45% BminDW Deep well drained mineral (Grey 
Brown Podzolics  

¶ 45% AminDW Deep well drained mineral (Acid 
Brown Earths Brown Podzolics) 

¶ 10% Other 

Subsoil Type 
90% TLPSsS (Sandstone & Shale Till) 
5% GLPSsS (Sandstone/shale Sands & Gravels) 
5% Other 

60% TLs (Limestone Till) 
30% TLPSsS (Sandstone & Shale Till) 
10% Cutover Peat & GlPSsS (Sandstone/shale 
Sands & Gravels) 
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PO4
3-/NH4

+ Pathways conceptual model 

  Compartment 1 (CM1) Compartment 2 (CM2) 

Subsoil 
Permeability 

40%: Low (top of compartment 
40%: Moderate (bottom of compartment 
10%: Mix of high & <3m 

90% Moderate ; 10% High to <3m 

Groundwater 
vulnerability 

50% High; 30% Low to Moderate; 20% Extreme/X 
Extreme 

46% High; 46% Moderate; 4% Extreme/X Extreme 
 

PO4
3- 

susceptibility 
Very high PO4

3- susc. and high PIP in the top half of CM1, 
corresponding to Pl aquifer and PD soils; particularly in 
MOYNALTY_020 & 030. Also note: Very high PO4

3- susc. 
in MOYNALTY_010 coming into the PAA. Remainder of 
compartment = low risk for diffuse P loss.  
 

Pockets of Very high PO4
3- Susc. and high PIP 

bordering the stream between. Remainder of 
compartment = low risk for diffuse P loss.  
 

 

 

Figure 3.1: PO4
3- and NH4

+ diffuse pathways conceptual model.
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4 Significant pressure/significant pathway information 

The results of the receptor analysis (Section 2) along  the main channel indicated on PAA scale, nutrient 

enrichment is a significant issue with annual average PO4
3- and NH4

+ concentrations exceeding the 

Good status threshold at various times and at each monitoring point between 2010 and 2018. 

Upstream of the Mullagh Br d/s Rosehill Br (MOYNALTY_030) monitoring point, PO4
3- concentrations 

decreased dramatically from 2014-2018, without resulting on an improvement in biological status. 

This indicates an additional, non-nutrient related pressure (s) upstream of Mullagh Br d/s Rosehill Br. 

The results of the PO4
3-  load apportionment analysis for PAA indicate that although the annual average 

PO4
3- concentrations are either close to, or below the Good status threshold, the P load  contribution 

of from the sub-catchment draining the monitoring point contributes significantly to the downstream 

P load; this upstream load which, when combined with additional downstream P loads, has led to an 

exceedance of the Good status threshold in the MOYNALTY_040, MOYNALTY_050 and 

MOYNALTY_060 waterbodies. As such, PO4
3- loss is considered a significant issue/pathway throughout 

the entire PAA.  

Table 2.2 provides a summary of the significant pressures identified by the EPA Catchments unit. 

Broadly, these pressures include: 

¶ Agriculture: Pasture & farmyards 

¶ Hydro-morphology: Channelization 

¶ Industry: PO236-02   

¶ Urban wastewater: Mullagh WWTP and Carlanstown WWTP 

Sections 4.1 to 4.4 describe the above pressures in the context of the significant issues identified in 

Section 2 (receptor information) and the conceptual pathways understanding described in Section 3.  

4.1 Agriculture: Pasture & farmyards 

4.1.1 Pasture  

× Significant issue: PO4
3- & NH4

+ 

× Significant pathway: Overland flow & drain flow 

The majority of the Moynalty PAA is made up of agricultural land with the bulk of that land occupied 

by permanent pasture; both dairy and dry stock enterprises. Conceptually, the main physical driver 

affecting the diffuse transport of PO4
3- to rivers from agriculture, via overland flow processes are 

bedrock permeability, soil thickness, soil drainage and topography.  Both PO4
3- and NH4

+ can be lost to 

overland via near surface transport in high P index soils or via incidental losses: liquid slurry 

applications during closed periods or spreading during inappropriate weather conditions i.e. low soil 

moisture deficit (SMD) and rainfall.  Figures 4.1 and 4.2 show the EPA diffuse tools near surface PO4
3- 

susceptibility and Pollution Impact Potential (PIP) maps, respectively. The areas of darkest brown and 

darkest purple represent the highest risk from a diffuse loss P to surface water perspective on the 

susceptibility and PIP maps respectively. Based upon the PO4
3- load apportionment analysis (Section 

2.1.3), the conceptual model (Section 3) and the susceptibility/PIP maps, two stream sections are 

deemed the highest risk from a diffuse P loss perspective. Both sections are considered at risk of 
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diffuse P losses, ǿƛǘƘƛƴ ά{ŜŎǘƛƻƴ м ƘƛƎƘŜǎǘ wƛǎƪέ όCƛƎǳǊŜǎ пΦн ϧ пΦоύ ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ ƘƛƎƘŜǎǘ ǊƛǎƪΦ ¢ƘŜ t 

load apportionment analysis indicated that a considerable percentage of the total catchment P load 

comes from the headwaters of the PAA (see Chart 2.1). The loss of PO4
3- from this area is particularly 

relevant to MOYNALTY_040, which routinely exceeds the EQS (0.035mgP/L). The area is both steeply 

sloped and hydro-geologically susceptible to high water tables (Pl aquifer with limited storage), also 

having the potential for rejected recharge to occur; this may give rise to a greater density of artificial 

ŘǊŀƛƴŀƎŜ ǇǊƻȄƛƳŀƭ ǘƻ ǘƘŜ ǎǘǊŜŀƳ ŎƘŀƴƴŜƭΦ ά{ŜŎǘƛƻƴ н [ƻǿŜǊ wƛǎƪέ όCƛƎǳǊŜǎ пΦн ϧ пΦоύ, although having 

both very high PO43- susceptibility and PIP has relatively low slopes, therefore reducing the likelihood 

ƻŦ ŎǊƛǘƛŎŀƭ ǎƻǳǊŎŜ ŀǊŜŀǎ ό/{!ΩǎύΦ CǳǊǘƘŜǊƳƻǊŜΣ ƛǘ ǿŀǎ ŘŜƳƻƴǎǘǊŀǘŜŘ ƛƴ ōƻǘƘ the chemical and loading 

analyses that the stretch of river within ά{ŜŎǘƛƻƴ н [ƻǿŜǊ wƛǎƪέ ŀǇǇŜŀǊǎ ǘƻ ǇǊƻǾƛŘŜ Řƛƭǳǘƛƻƴ ƻŦ ǘƘŜ t 

load coming in from the catchment area upstream of the Carlanstown Br monitoring point. 

4.1.2 Farmyards 

PO4
3- and NH4

+ loss is possible at any location within the PAA where there is direct connection between 

a farmyard and the stream. Given the potential for a higher artificial drainage density in the 

headwaters of the PAA, this area may be particularly susceptible to farmyard losses. The PO4
3- loading 

analysis indicated that the largest increase in PO4
3- load occurred between the Br nr Shanacaran Ho 

and Carlanstown Br monitoring points (see Figure 2.1; Chart 2.1). From a diffuse P loss perspective, 

this stretch of river represents a low risk, with well drained soils and a locally important aquifer, which 

provide sufficient storage for recharge. As such, the likely source of elevated stream PO4
3- along this 

stretch is farmyards which have a hydrological connection to the stream.  
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 Figure 4.1: Orthophosphate near surface pathway pollution impact potential (PIP) map. 
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Figure 4.2: Orthophosphate near surface pathway susceptibility map. 
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4.2 Hydro-morphology: Channelization 

According to the EPA catchments unit, channelization is a significant pressure on the MOYNALTY_020,  

MOYNALTY_050 and MOYNALTY_060. The majority of the Moynalty PAA stream and tributaries are 

part of the Boyne Arterial Drainage Scheme. Figure 4.3 shows the sections of the Moynalty PAA which 

are covered by the drainage scheme and the 2019 planned areas of work. It is likely that significant 

channel maintenance works have been undertaken in the PAA. Contact will be made with OPW staff 

to identify what, where and when works were carried out along the channel. LCA assessment will focus 

on mapping the areas of the main channel proximal to the EPA monitoring points, where stream 

alteration has taken place. Biological status at MOYNALTY_020 (Rathbournes Br) fell from 3-4 

(Moderate) in 2015 to 3 (Poor in 2018). No water chemistry data is currently available for the 

Rathbourne's Br  monitoring point. Baseline nutrient concentrations (2016-2018) at the Mullagh Br (Br 

d/s Rosehill Br) monitoring point (approximately 3.5kms downstream of Rathbourne's Br ) were 

typically below Good status thresholds. Based upon that data, it is likely hydro-morphological 

conditions at MOYNALTY_020 may supersede nutrient loss in terms of significance. 

 

Figure 4.3: Map of OPW drainage network (Boyne Arterial Drainage Scheme).
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4.3 Industry: PO236-02   

It was demonstrated in Section 2 that biological status at all waterbodies which are downstream of 

the PO236-02 facility dropped dramatically between 2009 and 2012, the MOYNALTY_030 and 040 

dropping from Moderate to Poor and the MOYNALTY_050 and 060 dropping from Good to Poor.  

PO236-02  invested in a new wastewater treatment facility in 2012; the project involved the relocation 

of existing services, the installation of drainage within the existing open ditch, installation of an 

aeration system and other associated works. The discharge location for the WWTP is approximately 

1.3km upstream of the Mullagh Br (Br d/s Rosehill Br). Annual average PO4
3- and NH4

+ concentrations 

decreased dramatically  following the completion of the works, suggesting that a) the facility was likely  

to be impacting on stream nutrient concentrations and b) that the upgrade to the WWTP system 

improved the chemical water quality of the stream. In spite of substantially lower PO4
3- concentrations 

(below the EQS) in 2015 and 2018, biological status did not improve, remaining at Poor (Section 2.2.1). 

The data suggests an additional impact either from the plant or from the upstream area. Given that 

the upstream area is all agricultural and PO4
3-, NH4

+ and BOD were all within acceptable limits 

(Appendix B), it is likely that a non-nutrient/organic component of the PO236-02  discharge is 

impacting biological status downstream.  

Meath County Council testing of the discharge to waters previously identified several analytes present 

at elevated levels: Aluminium, Barium, Antimony, Nickel, Titanium, Zinc, Chromium adding that it is 

possible there is large variability in concentrations over time, possibly with intermittent spikes 

dependent on batch processes on site (Pers Comm, Meath CoCo). 

In June 2018, the EPA inspectorate carried out  a risk assessment having regard to "Guidance on the 

screening for priority substances for waste water discharge licences". The assessment confirmed 

elevated concentrations of Antimony, Barium, Copper and Zinc in the effluent. The EPA stated that 

the licensee has not identified measures to comply with European Communities Environmental 

Objectives (Surface Waters) Regulations 2009. The following  corrective actions were identified: 

¶ Investigate the sources of priority substances and take such measures as are necessary to 

comply with the European Communities Environmental Objectives (Surface Waters) 

Regulations 2009 for the discharge of such substances from the WWTP. 

¶ Establish a monitoring programme to evaluate the effectiveness of the measures. The licensee 

shall have regard to the findings of the risk assessment, IPC licence and other relevant 

legislation when determining the frequency and scope of monitoring. 

¶ A progress report on points 1 and 2 shall be submitted to the EPA as a site update/notification 

within 12 months. 

The results of this process, in conjunction with biological testing upstream and downstream of the 

discharge  should provide additional clarity on the impact of the plant.  
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4.4 Urban wastewater 

4.4.1 Mullagh WWTP  

According to the EPA catchments unit, the Mullagh WWTP is the sole significant pressure on the 

MULLAGH LOUGH STREAM_10. Based upon Sections  2.1.2, 2.1.3 and 2.2.5, the Mullagh WWTP has 

the potential not only to impact biological status on the Mullagh stream, but also on the Moynalty 

river downstream of its confluence.  

According to 2017 AER for the Mullagh WWTP 

¶ ά¢ƘŜ ²²¢t ǿŀǎ ƴƻƴ-ŎƻƳǇƭƛŀƴǘ ǿƛǘƘ ǘƘŜ 9[±Ωǎ ǎŜǘ ƛƴ ǘƘŜ ǿŀǎǘŜǿŀǘŜǊ ŘƛǎŎƘŀǊƎŜ ƭƛŎŜƴŎŜΦ 

¶ The discharge from the works may be giving rise to a breach of EQS in the receiving water. 

¶ For reasons of access and Health & Safety, downstream samples are being taken on the 

Moynalty river of which the Mullagh Lough Stream (which the WWTP discharges into) is a 

tributary. Upstream samples are taken upstream of the WWTP from the Mullagh Lough 

Stream. Higher Orthophosphate and Ammonia levels at the downstream sampling point are 

ƭƛƪŜƭȅ ƛƴŦƭǳŜƴŎŜŘ ōȅ ǇǊŜǎǎǳǊŜǎ ŦǳǊǘƘŜǊ ǳǇǎǘǊŜŀƳ ƻƴ ǘƘŜ aƻȅƴŀƭǘȅ ǊƛǾŜǊέ 

It has been demonstrated that a significant P and N load enters the MOYNALTY_040 load from the 

MULLAGH LOUGH STREAM_10 which has the potential to impact the biological status of MOYNALTY 

40, 50 and 60. A nutrient load apportionment analysis will be carried out both upstream and 

downstream of the Mullagh WWTP, to confirm if the plant is a significant pressure  on both MULLAGH 

LOUGH STREAM_10 and the Moynalty River.  

Fieldwork was undertaken on 15th February 2018 by RPS ecologists. A survey was carried out 

approximately 600m upstream and 750m downstream of the WWTP. The SSRS recorded at both the 

upstream and downstream survey sites was 3.2 which suggest that the sites are At Risk of failing to 

ŀŎƘƛŜǾŜ ǘƘŜ ΨƎƻƻŘΩ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀǘǳǎ ƻōƧŜŎǘƛǾŜǎ ƻŦ ǘƘŜ ²C5Φ ¢ƘŜ ƳŀŎǊƻƛƴǾŜǊǘŜōǊŀǘŜ ŎƻƳƳǳƴƛǘƛŜǎ ŀǘ 

both sites were similar with the presence of Trichoptera and GOLD (Gastropoda; Oligochaeta and 

Diptera) and the absence of Ephemeroptera, Plecoptera and Asellus. The RPS results indicate that the 

Mullagh WTTP is not the sole pressure on the river. Investigative assessment upstream of the WTTP 

will also be required to mitigate the effect on both the MULLAGH LOUGH STREAM_10 and the 

Moynalty river into which it flows.  

4.4.2 Carlanstown WWTP 

Carlanstown Br is cited as a significant pressure by the EPA catchments unit. The agglomeration is 

served by a wastewater treatment plant with a Plant Capacity PE of 820. The treatment process 

includes the following: Preliminary Treatment (Screening), Secondary Treatment (Diffused Aeration), 

Nutrient Removal (Dosing of Ferric Sulphate to achieve phosphate removal) 

Based upon the 2014, 2015 and 2016 Annual Environmental Reports (AER), significant issues were 

identified at Carlanstown WWTP up until 2015: 
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¶ In 2014, The Carlanstown WWTP was non-compliant with the ELVs as set out in the 

wastewater discharge licence for PO4
3- and NH4

+. The non-compliances were due to issues with 

the ferric dosing system and the requirement for a major clean out of the plant, respectively. 

According to the AER, these issues were dealt with.  

¶ In 2015, BOD, Chemical Oxygen Demand (COD), suspended solids (SS) PO4
3- and NH4

+ 

exceeded the ELVS set out in the license. The main cause cited for the failing of the wastewater 

treatment process in 2015 was low levels of alkalinity in the influent leading to nitrification of 

ammonium being inhibited. A lower pH has also resulted in a filamentous bloom in the plant 

which has caused an issue with the settlement in the final clarifier. A range of corrective 

actions were applied including daily monitoring /altering of dissolved oxygen concentrations 

to generate sufficient micro-biological reproduction to treat the effluent.  

¶ In 2016 while the issues with BOD, Chemical Oxygen Demand (COD), suspended solids (SS) 

PO4
3- appeared to have been resolved, issues with NH3

+ persisted. Fine tuning of the aeration 

system and the introduction of caustic soda dosing at the drinking water plant in an effort to 

stabilise the alkalinity.  

The above interpretation is line with the results presented in Sections 2.1.2 where it was 

demonstrated that 2015 annual average PO4
3- concentrations downstream of Carlanstown WTTP 

increased significantly. Conversely, in 2018, annual average PO4
3- concentrations decreased 

downstream of the WTTP.  Although NH4
+ ƛǎ ŎƛǘŜŘ ŀǎ ŀ ǘǊŜŀǘƳŜƴǘ ǇǊƻōƭŜƳ ƛƴ ǘƘŜ нлмс ŀƴŘ нлмт !9wΩǎΣ 

the downstream concentrations are not a concern from a WFD status perspective Section (2.2.5): 22 

samples have been analysed downstream of the plant since 2014, no samples exceeded the 95% 

threshold. Furthermore, if the Carlanstown WWTP was to impact WFD status, it would be the status 

of the Fyanstown Br ƳƻƴƛǘƻǊƛƴƎ ǇƻƛƴǘΣ ƻǾŜǊ ŦƻǳǊǎ ƪƳΩǎ ŘƻǿƴǎǘǊŜŀƳΦ  bI4
+ is oxidised to NO3- over 

short distances in oxygenated water. As a NO3
- is not a significant issue at Fyanstown Br, NH4

+ oxidised 

to NO3
- is also not a significant issue. The Carlanstown Br may have been a significant pressure up to 

2015, however it is now unlikely.  
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5 Interim story of the Moynalty PAA 

5.1 Interim story of the MOYNALTY_020 

× Significant issue: Hydro-morphology 
× EPA Significant pressure: Channelization & Agriculture   

¶ The MOYNALTY_020  (IE_EA_07M030100) waterbody is at Risk and has been assigned Poor 

WFD status (2015), based upon Poor Invertebrate Status or Potential. Channelization and 

agriculture are cited as the significant waterbody pressures by the EPA catchments unit.   

¶ Biological status at MOYNALTY_020 (Rathbournes Br) fell from 3-4 (Moderate) in 2015 to 3 

(Poor) in 2018. Currently, no supporting chemistry data is available for the monitoring point.  

¶ Background PO4
3- concentrations entering the PAA from the MOYNALTY_010, and continuing 

into the MOYNALTY_030, although not typically above the EQS, contribute to the downstream 

PO43- load, which in addition other downstream diffuse and point PO4
3- loads causes an 

exceedance of the PO4
3-  threshold at the MOYNALTY_040 MOYNALTY_050 and 

MOYNALTY_060. 

¶ As PO4
3- concentrations appear to dilute consistently between Carlanstown Br and Fyanstown 

Br (MOYNALTY_060) to close to or below the EQS, reductions in the incoming P load upstream 

of Carlanstown Br should be sufficient to improve stream concentrations in both the 

MOYNALTY_040, MOYNALTY_050 and MOYNALTY_060.  

¶ The nutrient load reduction target to achieve a stream PO4
3- concentration of 0.030 mgP/L at 

Carlanstown Br (MOYNALTY_50) is 1148kgP/Yr. An estimated 2018 annual PO4
3- load of 

739kgP/Yr entered the stream upstream of MOYNALTY 30 (Mullagh Br (Br d/s Rosehill Br), 

which includes the MOYNALTY_010, 020 and 030 sub-catchment areas.  

¶ The conceptual pathways model and the EPA susceptibility/PIP maps indicates that a large 

proportion of the MOYNALTY_020 falls within the highest risk category for diffuse P losses. 

Farmyards with connectivity to the stream may also result in both PO4
3- loss to the stream. 

The Agricultural Sustainability and Advice Programme (ASSAP) should emphasise pathway 

interception and mobilisation control as the preferred mitigation strategy.  

5.2 Interim story of the MOYNALTY_030 

× Significant issue: PO4
3-/NH4

+ & potentially priority substances.  

× EPA Significant pressure: Agriculture (Pasture & Farmyard) & PO236-02   

× Significant pathway: Overland (Agriculture) & Point 

¶ The MOYNALTY_030 (IE_EA_07M030300) waterbody is At Risk and achieved Poor WFD status 

in 2015, based upon Poor Invertebrate Status or Potential. 2018 biological status was also 

Poor. The Mullagh Br (Br d/s Rosehill Br) monitoring point is at the base of the MOYNALTY_030 

waterbody and is located on the main channel, approximately 60m upstream of the 

confluence with the MULLAGH LOUGH STREAM_010 waterbody.  
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¶ The significant pressures highlighted by the EPA in the waterbody are agriculture and industry 

(PO236-02). The significant issues highlighted by the hydrochemistry and load apportionment 

analysis were PO4
3- and NH4

+ loss to the stream.  

¶ The fluctuation in biological status measured over the past 10 years (2009-2018) at the 

MOYNALTY_030 waterbody did not correlate with stream nutrient levels; an additional 

pressure is likely. 

¶ PO236-02  is cited as a significant pressure on the MOYNALTY_030 by the EPA. Local 

catchment assessment will focus on determining if the PO236-02  discharge impacts the WFD 

status of the waterbody. PO236-02  is considered a significant pressure on the 

MOYNALTY_040, 050 and 060 also; this is reasonable given the drop of all waterbodies 

downstream of the discharge to Poor status in 2009. 

¶ The nutrient load reduction target to achieve a stream PO4
3- concentration of 0.030 mgP/L at 

Carlanstown Br (MOYNALTY_050) is 1148kgP/Yr. An estimated 2018 annual PO4
3- load of 

739kgP/Yr entered the stream upstream of MOYNALTY_030 (Mullagh Br (Br d/s Rosehill Br), 

which includes the MOYNALTY_010, 020 and 030 sub-catchment areas.  

¶ The conceptual pathways model and the EPA susceptibility/PIP maps indicates that a large 

proportion of the MOYNALTY_030 falls within the highest risk category for diffuse P losses. 

Farmyards with connectivity to the stream may also result in both PO4
3- loss to the stream. he 

Agricultural,  Sustainability Support and Advice Programme (ASSAP) should emphasise 

pathway interception and mobilisation control as the preferred mitigation strategy.  

5.3 Interim story of the MULLAGH LOUGH STREAM_010 

× Significant issue: PO4
3-, NH4

+, NO3
-, BOD 

× EPA Significant pressure: Mullagh WWTP 

× Significant pathway: WWTP, Diffuse urban point & point source Agriculture  

¶ The MULLAGH LOUGH STREAM 10 (IE_EA_07M060400) waterbody is At Risk and was assigned 

Moderate WFD status  in 2015, based upon Poor Invertebrate Status or Potential.  In 2018, 

biological status fell to Poor. The sole significant pressure highlighted by the EPA is Urban 

Waste Water: the Mullagh WWTP.  

¶ The Br u/s Main Ch Conf  monitoring point is at the base of the MULLAGH LOUGH STREAM_010 

waterbody. The monitoring point located approximately 140m upstream of the confluence 

with Moynalty River and almost 1km downstream of the Mullagh WWTP. The significant 

monitoring point issues highlighted by the hydrochemistry and load apportionment analysis 

were PO4
3-, NH4+, NO3

- and BOD  

¶ The main channel confluence with the MULLAGH LOUGH STREAM_10 is between the Mullagh 

Br d/s Rosehill Br (MOYNALTY_030) and Br nr Shanacaran Ho (MOYNALTY_040) monitoring 

points. The results of the P load apportionment analysis showed a 2015/18 stream P load 

increase over 700kgP/yr between the two monitoring points. In spite of a comparatively low 

flow rate on the MULLAGH LOUGH STREAM_010, the significantly elevated P concentrations 



     

AFA0135 MOYNALTY PAA DESKSTUDY ASSESMENT 

 

40 

 

 

in 2018 led to an estimated load of 886kgP/Yr entering the main Moynalty channel.  The data 

suggests a significant impact of the MULLAGH LOUGH STREAM_010 on the WFD status of 

downstream waterbodies (MOYNALTY_40, 050 & 060). LCA assessment will focus on 

determining what proportion of the P load discharging from the MULLAGH LOUGH 

STREAM_10 to Moynalty river comes from the Mullagh WWTP. 

5.4 Interim story of the MOYNALTY_040 

× Significant issue: PO4
3- & NH4

+ 

× EPA Significant pressures: PO236-02  & agriculture 

× Significant pathway: Point source Agriculture (well-drained soil) & Point (PO236-02 ) 

¶ The MOYNALTY_040 (IE_EA_07M030700) waterbody is At Risk and was assigned Poor WFD 

status  in 2015, based upon Poor Invertebrate Status or Potential. Biological status at 

MOYNALTY_040 (Moynalty Br) fell from 3-4 (Moderate) in 2009 to 3 (Poor) in 2012, remaining 

Poor in 2015 and 2018.  Annual average PO4
3- concentrations at  Moynalty Br (in mgP/L) for 

the corresponding years were 0.04 (2009), 0.048 (2012) and 0.034 (2015). NH4
+, NO3

- and BOD 

remained within acceptable margins during the period. The jump in annual average PO4
3- 

between 2009 and 2012 may have resulted in the drop in biological status, thereafter 

however, PO4
3- concentrations below the EQS in 2014/2015 did not result in improvement in 

biological status. Elevated 2016 and 2017 PO4
3-  concentrations were measured at the Br nr 

Shanacaran Bridge monitoring point (1.7km upstream of Moynalty Br). The peaks in 

concentration where broadly consistent with elevated concentrations in the MULLAGH 

LOUGH STREAM_010.  

¶ The 2018 orthophosphate load apportionment analysis showed a significant P load 

(>700kgP/yr) entering the main channel between MOYNALTY 30 and MOYNALTY 40. An 

estimated 2018 P load of 886kgP/Yr came from the MULLAGH LOUGH STREAM_10 which 

ŎƻƴŦƭǳŜƴŎŜǎ нΦуƪƳΩǎ ǳǇǎǘǊŜŀƳ ƻŦ ǘƘŜ Moynalty Br monitoring point.  

¶ From a diffuse pathways perspective, the MOYNALTY_40 sub-catchment area is primarily well 

drained  with low PO4
3- susceptibility and pollution impact potential (PIP). Agricultural 

measures will focus on farmyard and drain connectively to the stream.  

5.5 Interim story of the MOYNALTY_50 

× Significant issue: PO4
3- and NH4

+ 

× EPA Significant pressures: Agriculture, PO236-02 , agriculture & channelization 

× Significant pathways: Point source Agriculture & Point (PO236-02) 

¶ The MOYNALTY_50 (IE_EA_07M030800) waterbody is At Risk and was assigned Poor WFD 

status  in 2015, based upon Poor Invertebrate Status or Potential.  WFD status at 

MOYNALTY_50 (Carlanstown Br) fell from Good in 2009 to Poor in 2012 and 2015. Biological 

status improved to Moderate in 2018.  
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¶ Annual average PO4
3- concentrations (in mgP/L) for the corresponding years were biological 

status was assigned were 0.04 (2009), 0.033 (2012), 0.046 (2015) and 0.044 (2018). The drop 

in status from Good to Poor between 2009 and 2012 does not correlate with annual average 

PO4
3- concentrations for the period. NO3-, NH4

+ and BOD concentrations between 2009 and 

2012 did not suggest a trend change that should cause such a dramatic loss of 

macroinvertebrates. The improvement of biological status to Moderate in 2018, was coupled 

with annual average PO4
3- concentration of 0.044mgP/l, which exceeds the EQS; as such PO4

3- 

is considered a significant issue.  

¶ The results of a 2018 load apportionment analysis showed that a 1148kgP/yr decrease in the 

P load entering the stream is required to bring about an annual average concentration 

0.030mgP/L at Carlanstown Br.  

¶ As described in MOYNALTY_20 and MOYNALTY_30, an estimated 2018 annual PO4
3- load of 

739kgP/Yr entered the stream upstream of MOYNALTY 30 (Mullagh Br (Br d/s Rosehill Br). 

¶ Between the Mullagh Br d/s Rosehill Br (MOYNALTY 30) and Br nr Shanacaran Ho (MOYNALTY 

40) monitoring points, the stream P load jumped by over 700kgP/yr. This is likely due to the 

MULLAGH LOUGH STREAM_10  which enters the main channel between the two points.  

¶ Between Br nr Shanacaran Ho (MOYNALTY 40) and Carlanstown Br (MOYNALTY 50), a 2018 P 

load increase of 1606KgP/Yr was measured.  

¶ In addition to the diffuse P load reductions which may be possible to achieve in the MOYNALTY 

20 & 30 and the WWTP load reductions which could be achieved in MULLAGH LOUGH STREAM 

_10 (and as a result MOYNLATY_40), ASSAP resources should be prioritised in the sub-

catchment  between Br nr Shanacaran Ho and Carlanstown Br. The MOYNALTY_50 sub-

catchment area is primarily well drained  with low PO4
3- Susceptibility and pollution impact 

potential (PIP). Agricultural measures should therefore focus on farmyard and drain 

connectively to the stream.  

5.6 Interim story of the MOYNALTY_60 

× Significant issue: PO4
3- 

× EPA Significant pressures:  PO236-02 , Agriculture, channelization & Carlanstown WWTP 

× Significant pathway: Point source Agriculture (well-drained soil) & Point (PO236-02 

/Carlanstown) 

¶ The MOYNALTY_60 IE_EA_07M030900) waterbody is At Risk and was assigned Poor WFD 

status in 2015, based upon Poor Invertebrate Status or Potential. Biological status at 

MOYNALTY_50 (Carlanstown Br) fell from Good (4) in 2009 to Moderate in Poor in 2012 and 

2015. Biological status improved to Moderate in 2018. It is note-worthy that the pattern in 

biological status is identical to the pattern at MOYNALTY_50 (Carlanstown Br). A pattern of 

nutrient dilution downstream of Carlanstown Br was identified, as such, it is likely that the 

source of the significant nutrient pressure affecting biological status on both the 
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MOYNALTY_50 and the MOYNALTY_60 is upstream of Carlanstown Br. The hydro-morphology 

of the Fyanstown Br monitoring point may also be an issue.  

¶ The PO4
3- load apportionment analysis suggests that load reductions achieved upstream of 

Carlanstown Br (MOYNALTY_50) should be sufficient to reduce PO4
3- concentrations to l below 

the Good status threshold at Fyanstown Br (MOYNALTY_60) 

¶ The Carlanstown WWTP is located between the Carlanstown Br and Downstream of 

TPEFF2300D0488SW001 monitoring points. Based upon the percentage difference in PO4
3-, 

NH4
+ and BOD concentrations both upstream and downstream of  Carlanstown WWTP from 

2014-2018, it is unlikely that the WWTP is  having a significant impact on the receiving water. 

5.7 Interim story (Unassigned Waterbodies) 

Both the AGHNANEANE_or_HERMITAGE_010 and REASK_10 waterbodies are Unassigned and have no 

water quality data. In order to characterise what the significant issue is in the waterbodies; preliminary 

fieldwork is required. This will focus on water quality sampling and SSRS assessment at the confluence 

of each tributary along the main watercourse of both rivers. In addition, a hydrological assessment 

(slow flow) of the waterbodies will be undertaken.  

Once the significant issue has been identified and narrowed down to each tributary, further 

investigation will be required to characterise the significant pressures alone each stretch. Both 

waterbodies enter the river between MOYNALTY_50 and MOYNALTY_60. Given that nutrient 

concentrations typically decrease between the two main channel sub-catchments, it is possible that 

discharge from the unassigned waterbodies provide dilution to the main channel. 
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6 Workplan 

Table 6.1: Summary of EPA and LAWPRO actions. 

Moynalty Identifier 
Responsible 
Organisation  

EPA Actions  
LAWPRO Workplan  

IE_EA_
07A200
940 

AGHNANE
ANE_or_H
ERMITAGE
_010 

IA1 Provision of 
Information 

Local Authority 
Waters Programme 
(LAWPRO) 

Action - Hydrological Assessment 
Slow flows in the water body are believed to be 
impacting the water body status negatively - need 
hydrological assessment regarding the areas of slow 
flow. 

Focus on water quality sampling and SSIS 
assessment at the confluence of each 
tributary along the main watercourse of both 
rivers. 

    

IA3 Determination 
of Water Quality 
(unassigned 
waterbody) 

Local Authority 
Waters Programme 
(LAWPRO) 

Water samples to be taken to determine if there are 
nutrient issues.  

IE_EA_
07M03
0100 

MOYNALT
Y_020 

IA7 Multiple 
Sources in Multiple 
Areas 

Local Authority 
Waters Programme 
(LAWPRO) 

Focus on sources of nutrients from agriculture and 
sediment from hydro-morphology. 

¶ SSIS assessment along the main channel 
upstream of the MP and at confluence of 
each tributary along the main 
watercourse.  

¶ Identify CSAs for P loss in high P 
susc/sloped areas. Refer to ASSAP 

¶ Map channelized areas upstream of MP & 
establish if suitable habitat  exist at MP for 
biological assessment 

IE_EA_
07M03
0300 

MOYNALT
Y_030 

IA1 Provision of 
Information 

Local Authority 
Waters Programme 
(LAWPRO) 

Measure 
Continue on-going monitoring and farm inspections 
to determine whether farms that were previously 
identified as problems and issued notices/ cross 
compliance/ enforcement, have improved. Continue 
to check whether it results in an improvement in 
water quality. 

¶ Lease with Meath CoCo on previous farm 
inspections.  Prioritise high risk farmyards 
based upon P load apportionment and 
SSIS. Refer to ASSAP 

IE_EA_
07M03
0300 

MOYNALT
Y_030 

IA1 Provision of 
Information 

Local Authority 
Waters Programme 
(LAWPRO) 

Provide monitoring results data in relation to IPPC 
PO236-02   licence to EPA for review.  
If the monitoring does not confirm that PO236-02   
IPPC licence is a significant pressure, complete an 
IA5 or IA7 focussed on agriculture.  

Biological and chemical assessment upstream 
and downstream of PO236-02 . Refer to EPA 
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Moynalty Identifier 
Responsible 
Organisation  

EPA Actions  
LAWPRO Workplan  

IA7 Multiple 
Sources in Multiple 
Areas 

Local Authority 
Waters Programme 
(LAWPRO) 

Focus on diffuse sources of phosphate, in particular 
in areas of high PIP (SW/P) in the north of the sub 
basin. 

SSIS assessment along the main channel 
upstream of the MP and at confluence of 
each tributary along the main watercourse. 
Identify CSAs for P loss in high P susc/sloped 
areas. Refer to ASSAP 
 

IE_EA_
07M03
0700 

MOYNALT
Y_040 

IA7 Multiple 
Sources in Multiple 
Areas 

Local Authority 
Waters Programme 
(LAWPRO) 

Measure 
Continue on-going monitoring and farm inspections 
to determine whether farms that were previously 
identified as problems and issued notices/ cross 
compliance/ enforcement, have improved. Continue 
to check whether it results in an improvement in 
water quality. 

Liaise with Meath CoCo on previous farm 
inspections.  Prioritise high risk farmyards 
based upon P load apportionment and SSIS. 
Refer to ASSAP 

IE_EA_
07M03
0800 

MOYNALT
Y_050 

IA7 Multiple 
Sources in Multiple 
Areas 

Local Authority 
Waters Programme 
(LAWPRO) 

Focus on sources of nutrients from agriculture and 
sediment from hydro morphology.  

Liaise with Meath CoCo on previous farm 
inspections.  Prioritise high risk farmyards 
based upon P load apportionment and SSIS. 
Refer to ASSAP 
Carlanstown WWTP: Refer desktop 
assessment of the pressure to EPA 

IE_EA_
07M03
0900 

MOYNALT
Y_060 

IA7 Multiple 
Sources in Multiple 
Areas 

Local Authority 
Waters Programme 
(LAWPRO) 

Focus on sources of nutrients from agriculture and 
sediment from hydro morphology.  

Load reductions upstream of Carlanstown Br 
should be sufficient to reduce PO4

3- levels to 
below the WFD threshold in the Moynalty50. 
Instead focus on hydro-morphology 

IE_EA_
07M06
0400 

MULLAGH 
LOUGH 
STREAM_0
10 

IA1 Provision of 
Information 

Local Authority 
Waters Programme 
(LAWPRO) 

Mullagh WWTP is scheduled for upgrade. EPA to 
monitor for improvement in water quality and 
biological status. 

Carry out nutrient load apportionment 
analysis to establish impact of the WWTP on 
the WFD status of the MULLAGHLOUGH 
STREAM_10 and the main Moynalty channel. 
Refer to EPA. 

IE_EA_
07R320
900 

REASK 
07_010 

IA3 Determination 
of Water Quality 
(unassigned 
waterbody) 

Local Authority 
Waters Programme 
(LAWPRO) 

Water samples to be taken to determine if there are 
nutrient issues.  

Focus on water quality sampling and SSIS 
assessment at the confluence of each 
tributary along the main watercourse of both 
rivers. 
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7 Possible mitigation options  

7.1 Agriculture 

With the exception of the MULLAGH LOUGH STREAM_10 and the two unassigned waterbodies 

(REASK_10 and AGHNANEANE_or_HERMITAGE_010), all of the Moynalty PAA waterbodies have 

agriculture as a significant pressure. The desktop assessment has demonstrated that PO4
3- and to a 

lesser extent NH4+ loss to waterbodies is the significant agricultural issue in the PAA. Table 7.1 provides 

a summary of potential agricultural measures for prevention of PO4
3- and NH4

+ loss, broken down in 

pathway interception, mobilisation control and source control categories.  

In the MOYNALTY_20 and MOYNALTY_30, where the catchment has a steeper gradient, coupled with 

high PO43- susceptibility, ASSAP should emphasise pathway interception and mobilisation control as 

the preferred mitigation strategy.  

In the MOYNALTY_40, 50 and 60, the focus should be on farmyard/farm roadway/farm drain 

connectivity to watercourses, with appropriate source, mobilisation and pathway control measures. 

Based upon the P load apportionment analysis, particular focus should be given to farmyards the 

MOYNALTY_50 sub-catchment area, which are hydrologically connected to the stream. 

Table 7.1: Summary of potential agricultural measures for prevention of PO4
3- and NH4

+ loss.  

Pathway 
Interception Source Control Mobilisation Control 

Management of 
Critical Source 
!ǊŜŀǎ ό/{!Ωǎύ Informing and educating farmers Avoid application at high risk times 

Riparian  Buffers  -  
Fenced/Unfenced 

Implementation of Nutrient 
Management Plan 

Avoid application at high risk places 
ό/{!Ωǎύ 

In field grass 
buffers  Fertiliser Application limits 

Adopt latest manure application 
techniques 

Establish field 
boundaries & 
hedges No P on index 4 

Precision application of nutrients at 
correct rate 

Woodland planting bƻ t ƻƴ ǎŜƴǎƛǘƛǾŜ ό/{!Ωǎύ ŀǊŜŀǎ Change from slurry to solid manure 

Suitable gateway 
location 

Test peat soil for Organic Matter 
(OM)  Winter ς plant cover or catch crops 

Alleviate 
compacted areas in 
fields Prudent P use on Peat soils 

Prevent tramline rutting and 
compaction 

Improved farm 
road/tracks design 
and location 

Precision application of nutrients at 
correct rate Adopt spring  cultivation  

Establish/preserve 
wetlands Nutrient mining Appropriate re-seeding management 
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Pathway 
Interception Source Control Mobilisation Control 

Constructed 
Wetlands Liming Crop type 

Run off attenuation 
features Precision placement of fertilisers Adopt min till 

Ditch/drain  
maintenance and 
management Use of straight fertilisers Adopt contour ploughing 

Ditch/drain 
blocking Calibrated spreading equipment Leave rough seedbeds 

Attenuate drainage 
stone filled (to 
surface) field drains  Change to feed/diet Maintain/improve soil structure 

Allow grassed 
waterways and 
vegetated ditches Reduce Stocking Rate (SR) Use of amendments 

Allow field 
drainage system to 
deteriorate Destock/reduce stock for Winter 

Appropriate use of 
feeders/troughs/out-wintering 

Reduced field 
drainage and 
backfill 
amendment 

Extensification (land use conversion 
from tillage) Prevent livestock access to waters 

Intake wells on 
subsurface drains 

Improved management of collection 
and storage of farm wastes 

Improved farm road/tracks design 
and location 

Farm Drainage 
Plans 

Additional storage for farm wastes 
required    

Large woody debris 
for detention 
ponds 

Separation of clean, grey, soiled  
and dirty water in farmyard   

Off line bunds/in 
stream diversion 
structures Soil management plan   

Prevent livestock 
access to waters     
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7.2 WWTP 

7.2.1 Mullagh WWTP:  

Mullagh WWTP is scheduled for improvement by Irish Water. EPA to work with Irish Water on 

appropriate improvement to upgrade existing infrastructure. The deskstudy indicates that reducing 

the P load to MULLAGH LOUGH STREAM_10 is central to improvement of WFD status on both 

MULLAGH LOUGH STREAM_10 and Moynalty River. LAWPRO LCA (nutrient load apportionment 

upstream and downstream of the WWTP) will provide further guidance to the EPA on how best to 

inform Irish Water on the programme of improvement works.  

7.2.2 Carlanstown WWTP:  

Carlanstown WWTP is scheduled for improvement by Irish Water. EPA to work with Irish Water on 

appropriate improvement to upgrade existing infrastructure. The desk-study assessment indicates 

that Carlanstown WWTP is no longer a significant pressure on the MOYNALTY_060 (Fyanstown Br) 

waterbody.  

7.3 PO236-02    

The following  corrective actions were given to PO236-02  by the EPA office of enforcement (OEE).  

¶ Investigate the sources of priority substances and take such measures as are necessary to 

comply with the European Communities Environmental Objectives (Surface Waters) 

Regulations 2009 for the discharge of such substances from the WWTP. 

¶ Establish a monitoring programme to evaluate the effectiveness of the measures. The licensee 

shall have regard to the findings of the risk assessment, IPC licence and other relevant 

legislation when determining the frequency and scope of monitoring. 

¶ A progress report on points 1 and 2 shall be submitted to the EPA as a site update/notification 

within 12 months. 

The results of this process in conjunction with  a LAWPRO biological assessment report upstream 

and downstream of the discharge provide additional clarity on the impact of the plant. This will 

be referred to the EPA catchments unit, who will liaise directly with the OEE.  

7.4 Hydromorphology 

¶ LAWPRO to liaise with the EPA and OPW on previous works on the Moynalty channel (Boyne 

River Drainage Scheme).  

8 Communications 

¶ A community information meeting was held on the 12th February 2019 in the stream 

threshing museum Moynalty. 20 attendees, excluding representatives from LAWPRO, ASSAP 

and Meath CoCo.  

¶ An ASSAP led farmers meeting was held in the stream threshing museum Moynalty on the 

16th April 2019.  
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Appendix A  

Maps 
 

¶ Map 1: OSI map of PAA 

¶ Map 2: Wet/dry (soil drainage capacity) map 

¶ Map 3: Aquifer type map 

¶ Map 4: Rock unit map 

¶ Map 5: Groundwater vulnerability map 
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