
 

 

Lough Mask and Lough Carra (Mayo) 
 Priority Area for Action  

Desktop Assessment 
 
 

(AFA0120) 
Version F01 

14th July 2021 

Western Region 

 
 

 

Lough Mask (17th February 2019)



Lough Mask and Lough Carra PAA Desktop Assessment   

AFA0120_Lough Mask and Lough Carra_F01  i 

Acknowledgements 
 
The authors would like to acknowledge the contribution of Mayo County Council staff to this report 
and thank them for their support of the Local Authority Waters Programme, The Councils have carried 
out a significant amount of work in both the Lough Mask and Lough Carra catchments in recent years. 

 
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.  
 
 
Copyright © LAWPRO, July 2021 
 
This Report cannot be reproduced without the prior written consent of LAWPRO. 
 

 
 
  



Lough Mask and Lough Carra PAA Desktop Assessment   

AFA0120_Lough Mask and Lough Carra_F01  ii 

Table of Contents 

1 Background ..................................................................................................................................... 1 
 Background to the Priority Area for Action ............................................................................ 1 
 PAA Summary.......................................................................................................................... 3 
 Information Sources Consulted .............................................................................................. 8 

2 Receptor Information and Assessment .......................................................................................... 9 
 Context and Setting................................................................................................................. 9 
 Receptor Information ........................................................................................................... 13 

2.2.1 Aghinish_SC_010 ........................................................................................................... 13 

2.2.2 Aille[Mayo]_SC_010 ...................................................................................................... 17 

2.2.3 Glensaul_SC_010 ........................................................................................................... 18 

2.2.4 Robe_SC_010 ................................................................................................................ 18 

2.2.5 Robe_SC_020 ................................................................................................................ 19 

2.2.6 Cong[Canal]_SC_010 ..................................................................................................... 19 

3 Significant Pressures ..................................................................................................................... 23 
 Hydromorphology ................................................................................................................. 23 

3.1.1 Overgrazing ................................................................................................................... 23 

3.1.2 Arterial Drainage ........................................................................................................... 24 

 Agriculture ............................................................................................................................ 27 
 Forestry ................................................................................................................................. 34 
 Mines & Quarries .................................................................................................................. 38 
 Urban Wastewater ................................................................................................................ 39 
 Hydrocarbons ........................................................................................................................ 41 
 Domestic Wastewater Treatment Systems (DWWTS) .......................................................... 42 
 Invasive Species .................................................................................................................... 43 

4 Pathway Information and Analysis ............................................................................................... 44 
 Conceptual Model ................................................................................................................. 44 
 Pathways in Sub-Catchments ................................................................................................ 58 

4.2.1 Aghinish_SC_010 ........................................................................................................... 58 

4.2.2 Aille [Mayo]_SC_010 ..................................................................................................... 58 

4.2.3 Glensaul_SC_010 ........................................................................................................... 59 

4.2.4 Robe_SC_010 ................................................................................................................ 59 

4.2.5 Robe_SC_020 ................................................................................................................ 59 

4.2.6 Cong [Canal]_SC_010 .................................................................................................... 60 

4.2.7 Pathways Conceptual Model and Likely Critical Source Areas ..................................... 60 

5 Interim Story ................................................................................................................................. 62 
 Aghinish_SC_010 ................................................................................................................... 62 
 Aille [Mayo]_SC_010 ............................................................................................................. 64 
 Glensaul_SC_010................................................................................................................... 66 
 Robe_SC_010 ........................................................................................................................ 67 
 Robe_SC_020 ........................................................................................................................ 68 
 Cong[Canal]_SC_010 ............................................................................................................. 68 



Lough Mask and Lough Carra PAA Desktop Assessment   

AFA0120_Lough Mask and Lough Carra_F01  iii 

6 Workplan ....................................................................................................................................... 70 
 Aghinish_SC_010 ................................................................................................................... 70 
 Aille [Mayo]_SC_010 ............................................................................................................. 73 
 Glensaul_SC_010................................................................................................................... 80 
 Robe_SC_010 ........................................................................................................................ 83 
 Robe_SC_020 ........................................................................................................................ 83 
 Cong[Canal]_SC_010 ............................................................................................................. 85 
 Estimate of Fieldwork Resources .......................................................................................... 85 

7 Review of Mitigation Options ....................................................................................................... 86 
 Hydromorphology ................................................................................................................. 86 
 Agriculture ............................................................................................................................ 86 
 Forestry ................................................................................................................................. 90 
 Mines and Quarries ............................................................................................................... 91 
 Urban Wastewater ................................................................................................................ 92 
 Hydrocarbons ........................................................................................................................ 93 
 Domestic Wastewater ........................................................................................................... 94 
 Invasive Species .................................................................................................................... 94 

8 Communications ........................................................................................................................... 95 
 Submissions on Draft RBMP .................................................................................................. 95 
 Community Information Meeting ......................................................................................... 96 
 Farmers Meeting ................................................................................................................... 98 

Appendix A ............................................................................................................................................ 99 
Appendix B .......................................................................................................................................... 132 
 

 

List of Figures  

Figure 1-1: Mask and Carra PAA location ............................................................................................... 2 
Figure 1-2: Mask and Carra PAA and intersecting sub-catchments schematic ...................................... 2 
Figure 1-3: Waterbodies in the Mask Carra PAA .................................................................................... 3 
Figure 1-4: Mask Carra PAA Ecological Status ........................................................................................ 4 
Figure 1-5: Mask Carra PAA Risk Classification ....................................................................................... 4 
Figure 2-1: SACs and SPAs intersected by the Mask Carra PAA ............................................................ 11 
Figure 2-2: NHAs and pNHAs intersected by the Mask Carra PAA ....................................................... 11 
Figure 2-3: Margaritifera sensitive areas that overlap with the Mask Carra PAA ................................ 12 
Figure 2-4: Hydrochemistry monitoring stations in Lough Carra ......................................................... 15 
Figure 2-5: Mean Total Phosphorus (TP) concentrations in Lough Carra 2007 ς 2019 (Data source: 
EPA) ....................................................................................................................................................... 16 
Figure 2-6: Mean ammonia concentrations in Lough Carra 2007 ς 2019 (Data source: EPA) ............. 16 
Figure 2-7: Mean Chl concentrations in Lough Carra 2007 ς 2019 (Data source: EPA) ........................ 17 
Figure 2-8: Hydrochemistry monitoring stations in Lough Mask.......................................................... 20 
Figure 2-9: Mean Total Phosphorus (TP) concentrations in Lough Mask 2007 ς 2019 (Data source: 
EPA) ....................................................................................................................................................... 21 
Figure 2-10: Mean ammonia concentrations in Lough Mask 2007 ς 2019 (Data source: EPA) ........... 21 
Figure 2-11: Mean Chlorophyll concentrations in Lough Mask 2007 ς 2019 (Data source: EPA) ........ 22 
Figure 3-1: OPW arterial drainage (channelisation) and maintenance programme in the sub-basins of 
the Mask and Carra PAA ....................................................................................................................... 26 



Lough Mask and Lough Carra PAA Desktop Assessment   

AFA0120_Lough Mask and Lough Carra_F01  iv 

Figure 3-2: Natural sediment accumulation in the Mask and Carra PAA ............................................. 26 
Figure 3-3: Phosphate PIP in the Claureen (Mayo)_010 sub-basin ...................................................... 27 
Figure 3-4: Nitrate PIP in the Claureen (Mayo)_010 sub-basin ............................................................ 28 
Figure 3-5: Phosphate PIP and natural sediment accumulation in the Aille (Mayo)_030 sub-basin ... 29 
Figure 3-6: Phosphate PIP in the Glensaul_010 sub-basin ................................................................... 30 
Figure 3-7: Phosphate PIP and natural sediment accumulation in the Lough Nacorralea Stream_010 
sub-basin ............................................................................................................................................... 31 
Figure 3-8: Phosphate PIP and natural sediment accumulation in the Srahnalong_010 sub-basin ..... 32 
Figure 3-9: Phosphate PIP in the Aghinish_010 sub-basin ................................................................... 33 
Figure 3-10: Nitrate PIP in the Aghinish_010 sub-basin ....................................................................... 33 
Figure 3-11: Extent and location of Coillte and private forestry in the Mask and Carra PAA .............. 34 
Figure 3-12: Species type by area (km2) within Coillte forestry in the Mask and Carra PAA ................ 35 
Figure 3-13: Species type by area (km2) within private forestry in the Mask and Carra PAA .............. 36 
Figure 3-14: Extractive industries in the Claureen_010 sub-basin ....................................................... 38 
Figure 3-15: Location of Hollymount Certificate of Authorisation plant .............................................. 40 
Figure 3-16: Primary discharge and storm water overflow from Hollymount WWTP ......................... 40 
Figure 3-17: NBDC records of Zebra mussel (Dreissena polymorpha) in Lough Mask (source: 
https://maps.biodiversityireland.ie/Map/Terrestrial/Species/123415) .............................................. 43 
Figure 4-1: Aquifer bedrock .................................................................................................................. 54 
Figure 4-2: Rock unit ............................................................................................................................. 54 
Figure 4-3: Soils wet/ dry ...................................................................................................................... 55 
Figure 4-4:Subsoil permeability ............................................................................................................ 55 
Figure 4-5: Groundwater vulnerability ................................................................................................. 56 
Figure 4-6: Karst Features ..................................................................................................................... 56 
Figure 4-7: (A) Near-surface nitrate susceptibility, (B) near-surface phosphate susceptibility and (C) 
sub-surface nitrate susceptibility .......................................................................................................... 57 
Figure 4-8: (A) Surface water nitrate PIP, (B) surface water phosphate PIP and (C) groundwater 
nitrate PIP ............................................................................................................................................. 57 
Figure 6-1: LCA sites on the Cloondaver Stream (North)_010, Aghinish_010 and Annies_010 ........... 72 
Figure 6-2: LCA sites on the Aille (Mayo)_010 ...................................................................................... 77 
Figure 6-3: LCA sites on the Aille (Mayo)_030 ...................................................................................... 77 
Figure 6-4: LCA sites on the Claureen (Mayo)_010 and 020................................................................. 78 
Figure 6-5: LCA sites on the Lough Nacorralea Stream_010 ................................................................ 78 
Figure 6-6: LCA sites on Srah Stream_010 ............................................................................................ 79 
Figure 6-7: LCA sites on the Finny_010 and Srahnalong_010 ............................................................... 81 
Figure 6-8: LCA sites on the Owenbrin_010 and 020 ........................................................................... 82 
Figure 6-9: LCA sites on the Glensaul_010............................................................................................ 82 
Figure 6-10: LCA sites on the Robe_040, Robe_050 and Rathmalikeen Stream_010 .......................... 84 
Figure 8-1: Interests raised in the draft RBMP submissions on water bodies in the Mask and Carra 
PAA ........................................................................................................................................................ 95 
Figure 8-2: Concerns raised in the draft RBMP submissions on water bodies in the Mask and Carra 
PAA ........................................................................................................................................................ 96 

List of Tables  

Table 1-1: Summary of Risk, Ecological Status, Pressures, Significance for the Mask Carra PAA .......... 5 
Table 2-1: Protected areas intersected by the Mask Carra PAA ........................................................... 10 
Table 3-1: Profile of Coillte forestry planting within the Mask and Carra PAA .................................... 35 
Table 3-2: Profile of private forestry planting within the Mask and Carra PAA ................................... 36 



Lough Mask and Lough Carra PAA Desktop Assessment   

AFA0120_Lough Mask and Lough Carra_F01  v 

Table 3-3: Potential nitrogen and phosphorus impact from DWWTS in Mask Carra PAA ................... 42 
Table 4-1: Pathway information for compartment 1 and compartment 2 .......................................... 46 
Table 4-2: Pathway information for compartment 3 and compartment 4 .......................................... 50 
Table 6-1: LCA stations and catchment walks in the Aghinish_SC_010................................................ 70 
Table 6-2: LCA stations and catchment walks in the Aille [Mayo]_SC_010 .......................................... 73 
Table 6-3: LCA stations and catchment walks in the Glensaul_SC_010 ............................................... 80 
Table 6-4: LCA stations and catchment walks in the Robe_SC_020 ..................................................... 83 
Table 6-5: Resource requirements for initial local catchment assessment in the Mask and Carra PAA
 .............................................................................................................................................................. 85 
Table 7-1: Possible mitigation options for hydromorphological pressures .......................................... 86 
Table 7-2: Possible mitigation options for agricultural pressures ........................................................ 87 
Table 7-3: Possible mitigation options for forestry pressures .............................................................. 90 
Table 7-4: Possible mitigation options for quarry related pressures ................................................... 91 
Table 7-5:Possible mitigation options for urban wastewater............................................................... 92 
Table 7-6: Possible mitigation options for urban and small point pressures ....................................... 93 
Table 7-7:  Possible mitigation options for DWWTS ............................................................................. 94 
Table 8-1: Questions raised at a community information meetings about the Mask and Carra PAA .. 96 
Table 8-2: Questions raised at a farmers meeting about the Mask and Carra PAA (Mask only) ......... 98 

 

List of Appendices 

Appendix A  Receptor Information Tables 
Appendix B   RHAT Assessments  

 
 



Lough Mask and Lough Carra PAA Desktop Assessment   

AFA0120_Lough Mask and Lough Carra_F01  1 

1 Background 

 Background to the Priority Area for Action  

The Lough Mask and Lough Carra Priority Area for Action (PAA) is an area of approximately 460km2 

located predominantly in south Co. Mayo and partly in north Co. Galway (Figure 1-1). The PAA is 
situated within the Corrib (30) catchment and incorporates sections of the following sub catchments: 
Aille [Mayo]_SC_010; Aghinish_SC_010; Robe_SC_020; Cong[Canal]_SC_010; and, Glensaul_SC_010 
(Figure 1-2:). The PAA is made up of 20 water bodies in total, 17 river water bodies and three lake 
water bodies (Table 1-1). Sixteen of the water bodies are At Risk of failing to achieve their relevant 
WFD Environmental Objective (Aghinish_010; Cloondaver Stream (North)_010; Mask; Claureen 
(Mayo)_010 and 020; Aille (Mayo)_010 and 030; Lough Nacorralea Stream_010; Srah Stream_010; 
Glensaul_010; Owenbrin_010 and 020; Srahnalong_010; Finny_010; and Robe_040 and 050). A 
further four water bodies are under Review i.e. further information is required in order to assign an 
appropriate risk classification (Cloon Mo; Carra; Annies_010; and, Rathmalikeen_010). A schematic of 
the water bodies is presented in Figure 1-3. 

A catchment assessment workshop was held in Castlebar, Co. Mayo on 26th to 28th April 2017. It was 
attended by representatives of local authorities (Mayo, Galway, Roscommon, Leitrim, Sligo), the Local 
Authority Waters and Community Office (LAWCO), Irish Water, Inland Fisheries Ireland (IFI), Forest 
Service, Coillte, National Parks and Wildlife Service (NPWS), Teagasc, Geological Survey of Ireland 
(GSI), Department of Agriculture, Food and the Marine (DAFM), Marine Institute and the 
Environmental Protection Agency (EPA). Based on the draft River Basin Management Plan priorities, a 
set of agreed principles and the local priorities of the workshop attendees, 34 areas were 
recommended for action, of which the Mask Carra PAA was one. The PAA was selected for the 
following reasons:  

Á Carra habitat - unique to Europe. Research project to happen on Lough Carra (2019). Tourism 
area. 

Á Eleven deteriorated water bodies. 
Á Three At Risk High Ecological Status objective water bodies. 
Á Lough Mask is an important drinking water source. 
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Figure 1-1: Mask and Carra PAA location 

 

Figure 1-2: Mask and Carra PAA and intersecting sub-catchments schematic  
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Figure 1-3: Waterbodies in the Mask Carra PAA  

 PAA Summary 

Table 1-1 summarises the risk classification, environmental objectives, ecological status and 
significant pressures (and sub-category) for each water body within the PAA. Figure 1-4 and Figure 1-5 
illustrate the ecological status and risk classification for the Mask Carra PAA water bodies.  
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Figure 1-4: Mask Carra PAA Ecological Status 

 

Figure 1-5: Mask Carra PAA Risk Classification 
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Table 1-1: Summary of Risk, Ecological Status, Pressures, Significance for the Mask Carra PAA  

Water body 
Name 

Water body 
Code 

Waterbody 
Type 

Risk Hig
h 

Stat
us 

Obj. 

Ecological Status Pressure 
Category 

Pressure 
Subcategory 

Significant 
Pressure 

Investigative 
Assessment 

Date 
to 

meet 
Env. 

Objec
tive 

2007 - 
2009 

2010 - 
2012 

2010 - 
2015 

2013-
2018 

Cloon Mo IE_WE_30_3
28 

Lake Revi
ew 

No Unassig
ned 

Unassig
ned 

Unassig
ned 

Unassig
ned 

Extractive 
Industry 

Peat No IA1 2027 

Anthropogenic 
Pressures 

Unknown  Yes IA9 

Carra IE_WE_30_3
47 

Lake Revi
ew 

No Good Good Good Good Anthropogenic 
Pressures 

Unknown  Yes  IA1 2027 

Mask IE_WE_30_6
65a 

Lake At 
Risk 

Yes High Good Good Good Agriculture Pasture Yes IA8 Beyon
d 

2027 
IA9 

DWWT Waste Water 
discharge 

Yes IA9 

IA9 

Invasive Species  Invasive species  Yes  IA8 

IA9 

Aille 
(Mayo)_010 

IE_WE_30A0
20010 

River At 
Risk 

No Modera
te 

Moder
ate 

Moder
ate 

Moder
ate 

Anthropogenic 
Pressures 

Unknown Yes IA7 2027 

Aille 
(Mayo)_030 

IE_WE_30A0
20250 

River At 
Risk 

Yes High Unassig
ned 

Good Good Agriculture Agriculture Yes IA8  2021 

Forestry Forestry Yes 

Aghinish_01
0 

IE_WE_30A0
30100 

River At 
Risk 

No Good Moder
ate 

Moder
ate 

Moder
ate 

Hydromorpholo
gy 
  

Channelisation 
  

Yes  IA1 2027 

Annies_010 IE_WE_30A3
40980 

River Revi
ew 

No Unassig
ned 

Unassig
ned 

Unassig
ned 

Moder
ate 

Anthropogenic 
Pressures 

Unknown Yes IA3 2027 

Cloondaver 
Stream 
(North)_010 

IE_WE_30C0
90100 

River At 
Risk 

No Modera
te 

Moder
ate 

Moder
ate 

Good Hydromorpholo
gy 

Channelisation Yes IA7 2027 

Claureen 
(Mayo)_010 

IE_WE_30C1
20400 

River At 
Risk 

No Poor Poor Poor Poor Hydromorpholo
gy 

Channelisation Yes IA7  2027 
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Water body 
Name 

Water body 
Code 

Waterbody 
Type 

Risk Hig
h 

Stat
us 

Obj. 

Ecological Status Pressure 
Category 

Pressure 
Subcategory 

Significant 
Pressure 

Investigative 
Assessment 

Date 
to 

meet 
Env. 

Objec
tive 

2007 - 
2009 

2010 - 
2012 

2010 - 
2015 

2013-
2018 

Extractive 
Industry 

Quarries Yes 

Agriculture Agriculture Yes 

Claureen 
(Mayo)_020 

IE_WE_30C1
20700 

River At 
Risk 

No Good Moder
ate 

Moder
ate 

Moder
ate 

Hydromorpholo
gy 

Channelisation Yes IA7  2027 

Forestry Forestry Yes 

Finny_010 IE_WE_30F0
30100 

River At 
Risk 

Yes High High Good Good Hydromorpholo
gy 
  

Channelisation 
  

Yes  IA8 2021 

IA1 

Glensaul_01
0 

IE_WE_30G0
10250 

River At 
Risk 

No Good Good Poor Moder
ate 

Agriculture Agriculture Yes IA5 2021 

Lough 
Nacorralea 
Stream_010 

IE_WE_30L0
30400 

River At 
Risk 

No Good Good Moder
ate 

Good Agriculture Pasture Yes IA7  2027 

Hydromorpholo
gy 

Channelisation Yes 

Forestry Forestry Yes 

Owenbrin_0
10 

IE_WE_30O0
10050 

River At 
Risk 

No Modera
te 

Good Moder
ate 

Good Hydromorpholo
gy 

Overgrazing Yes IA5  2027 

Forestry Clearfelling Yes 

Owenbrin_0
20 

IE_WE_30O0
10200 

River At 
Risk 

No Good Good Moder
ate 

Moder
ate 

Forestry Forestry Yes IA5  2027 

Hydromorpholo
gy 

Overgrazing Yes 

Robe_040 IE_WE_30R0
10400 

River At 
Risk 

No Modera
te 

Moder
ate 

Moder
ate 

Moder
ate 

Hydromorpholo
gy 

Channelisation Yes IA1  2027 

Urban Waste 
Water 

Agglomeration 
PE < 500 

Yes 

Robe_050 IE_WE_30R0
10600 

River At 
Risk 

No Good Moder
ate 

Moder
ate 

Moder
ate 

Hydromorpholo
gy 

Channelisation Yes IA3 2027 

Rathmalikee
n_010 

IE_WE_30R2
20540 

River Revi
ew 

No Unassig
ned 

Unassig
ned 

Unassig
ned 

Unassig
ned 

Anthropogenic 
pressures 

Unknown Yes IA3 2027 
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Water body 
Name 

Water body 
Code 

Waterbody 
Type 

Risk Hig
h 

Stat
us 

Obj. 

Ecological Status Pressure 
Category 

Pressure 
Subcategory 

Significant 
Pressure 

Investigative 
Assessment 

Date 
to 

meet 
Env. 

Objec
tive 

2007 - 
2009 

2010 - 
2012 

2010 - 
2015 

2013-
2018 

Srah 
Stream_010 

IE_WE_30S0
20400 

River At 
Risk 

No Good Moder
ate 

Bad Good Agriculture Agriculture Yes IA7 2027 

Srahnalong_
010 

IE_WE_30S0
30100 

River At 
Risk 

No Good Good Moder
ate 

Good Agriculture Farmyards Yes IA5 2021 
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 Information Sources Consulted 

A number of information sources were consulted during the preparation of the desk study for the 
Mask Carra PAA including:  

Á WFD web application ς EPA characterisation data, monitoring data.  

Á Site Visit Reports for Hollymount Certificate of Authorisation 
http://www.epa.ie/terminalfour/wwda/wwda-
search.jsp?countyName=Mayo&Submit=Search+by+County   

Á Groundwater descriptions developed by Geological Survey Ireland for Maam-Clonbur GWB; 

Ballyhean GWB; Killavally GWB and Cong-Robe GWB. https://www.gsi.ie/ en-

ie/programmes -and-projects/groundwater/activities/understanding -ireland -

groundwater/Pages/Groundwater -bodies.aspx#B   

Á Inland Fisheries Ireland (IFI) Sampling Fish for the Water Framework Directive, Rivers and 
Lakes  - http://wfdfish.ie/wp -content/uploads/2017/11/Rivers-Report-2016_v2.pdf; 
http://wfdfish. ie/wp-content/uploads/2011/11/Rivers_report_2014.pdf;  

Á Roden, C. and Murphy, P. (2013) A survey of the benthic macrophytes of three hard-water 
lakes:nLough Bunny, Lough Carra and Lough Owel. Irish Wildlife Manuals, No. 70. National 
Parks and Wildlife Service, Department of Arts, Heritage and the Gaeltacht, Ireland. 
https://www.npws.ie/sites/default/files/publications/pdf/IWM%2070%20Hard%20water%2
0lake_low%20res.pdf  

Á Meeting with EPA Biologist, 01st February 2019 and 13th February 2019 

Á Workshop with Mayo County Council, 12th February 2019.  

Á NPWS (2015) Site Synopsis Lough Carra/ Mask Complex SAC 001774_Rev15. Version Date: 
08.12.2015 

  

http://www.epa.ie/terminalfour/wwda/wwda-search.jsp?countyName=Mayo&Submit=Search+by+County
http://www.epa.ie/terminalfour/wwda/wwda-search.jsp?countyName=Mayo&Submit=Search+by+County
https://www.gsi.ie/en-ie/programmes-and-projects/groundwater/activities/understanding-ireland-groundwater/Pages/Groundwater-bodies.aspx#B
https://www.gsi.ie/en-ie/programmes-and-projects/groundwater/activities/understanding-ireland-groundwater/Pages/Groundwater-bodies.aspx#B
https://www.gsi.ie/en-ie/programmes-and-projects/groundwater/activities/understanding-ireland-groundwater/Pages/Groundwater-bodies.aspx#B
http://wfdfish.ie/wp-content/uploads/2017/11/Rivers-Report-2016_v2.pdf
http://wfdfish.ie/wp-content/uploads/2011/11/Rivers_report_2014.pdf
https://www.npws.ie/sites/default/files/publications/pdf/IWM%2070%20Hard%20water%20lake_low%20res.pdf
https://www.npws.ie/sites/default/files/publications/pdf/IWM%2070%20Hard%20water%20lake_low%20res.pdf
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2 Receptor Information and Assessment 

 Context and Setting 

The Mask Carra PAA is one of 14 PAAs wholly or partially within Co. Mayo (Figure 1-1). It extends from 
the village of Ballyhean in the north to Clonbur in the south and from Ballyglass in the east to Gowlaun 
in the west. It intersects five sub-catchments: Aghinish_SC_010; Aille[Mayo]_SC_010; Robe_SC_020; 
Glensaul_SC_010; Cong[Canal]_SC_010.  

The PAA is comprised of two large hydrologically connected lakes, Lough Mask and Lough Carra, and 
several of the lakes tributaries as well as the smaller Cloon Lough. To the east of the PAA lies Lough 
Carra, a shallow (mostly less than 2 m) marl lake (NPWS, 20151) with three main inflowing streams 
(Cloondaver Stream (North)_010; Aghinish_010; Annies_010). The lake and its inflowing streams are 
located within the Aghinish_SC_010 sub-catchment. Cloondaver Stream (North)_010 is in the east of 
the sub-catchment and flows south-west into Aghinish_010 which in turn flows into Lough Carra. 
Other streams associated with the Aghinish_010 waterbody flow into the north of Lough Carra. 
Annies_010 is situated in the north of the sub-catchment and flows south into Lough Carra.  

To the west of the PAA lies Lough Mask, a large oligotrophic (low nutrients) (NPWS, 20151) lake 
hydrologically connected to Lough Carra via the Keel River. Several tributaries of Lough Mask are also 
included in the PAA (Claureen (Mayo)_010 and 020; Aille (Mayo)_010 and 030; Lough Nacorralea 
Stream_010; Srah Stream_010; Glensaul_010; Owenbrin_010 and 020; Srahnalong_010; Finny_010; 
Robe_040 and 050; Rathmalikeen_010).  

Land cover throughout the PAA is predominantly pasture with a large area of peat bog spanning the 
Partry Mountains to the west of the PAA.  

There are four surface drinking water supplies within the Mask Carra PAA. There is one public water 
supply scheme on Lough Mask, the Lough Mask Regional Water Supply Scheme (RWSS) 
(2200PUB1032) serving a population of approximately 46,500. There are two Group Water Schemes 
(GWS) located on Lough Carra, the Lough Carra GWS (P.E. 1508) and Robeen GWS (P.E. 687) (Mayo 
County Council, pers.comm., 20th January 2020). The Aghinish_010 also serves as a surface drinking 
water supply. A further eight groundwater supplies are intersected by the PAA (Table 2-1).  

The Mask Carra PAA overlaps a further 25 protected areas including Special Areas of Conservation 
(SACs); Special Protected Areas (SPAs); Proposed Natural Heritage Areas (pNHAs); Margaritifera 
sensitive areas; Salmonid Waters; and Nutrient Sensitive Areas. These areas are listed in Table 2-1 and 
illustrated in Figure 2-1 to Figure 2-3.  

 

 

 
1 NPWS (2015) Site Synopsis Lough Carra/ Mask Complex SAC 001774_Rev15. Version Date: 08.12.2015 
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Table 2-1: Protected areas intersected by the Mask Carra PAA 

Protected Area Type Protected Areas 

Special Area of Conservation 1. Carrowkeel Turlough SAC 
2. Ardkill Turlough SAC 
3. Towerhill House SAC 
4. Kilglasson/ Caheravoostia Turlough Complex SAC 
5. Greaghans Turlough SAC 
6. Lough Carra/ Mask SAC 
7. Moore Hall (Lough Carra) SAC 
8. Mweelrea/ Sheeffry/ Erriff Complex SAC 

Special Protected Area 1. Lough Mask SPA 
2. Lough Carra SPA 

Proposed Natural Heritage 
Area 

1. Lough Beg, Carrowmore pNHA 
2. Cloonboorhy Lough pNHA 
3. Lough Carra/ Mask Complex pNHA 
4. Lough Manan pNHA 
5. Towerhill Lake pNHA 
6. Moore Hall (Lough Carra) pNHA 
7. Maumtrasna Mountain Complex pNHA 
8. Carrowkeel Turlough pNHA 
9. Ardkill Turlough pNHA 
10. Kilglasson/ Caheravoostia Turlough Complex pNHA 
11. Greaghans Turlough pNHA 
12. Mweelrea/ Sheaffry/ Erriff Complex pNHA 

Margaritifera sensitive area 1. Corrib-Finny Margaritifera sensitive area (catchments of other extant 
populations). This is not a priority pearl mussel catchment, i.e. not one of 
the 27 populations listed in the European Communities (Freshwater Pearl 
Mussel) Regulations, S.I. No. 296 of 2009. 

Salmonid Waters 1. Maam-Clonbur GWB 

Nutrient Sensitive Area 1. Swinford GWB 

Drinking Water 1. Aghinish_010 (IEPA1_WE_30A030100) drinking water river 
2. Carra (IEPA1_WE_30_347) drinking water lake 
3. Mask (IEPA1_WE_30_665a) drinking water lake  
4. Clare Corrib (WE_G_0020) drinking water GWB 
5. Ballyhean (WE_G_0022) drinking water GWB 
6. Cong-Robe (WE_G_0019) drinking water GWB 
7. GWDTE- Skealoughan Turlough (SAC000541) (WE_G_0103) drinking water 

GWB 
8. Swinford (WE_G_0033) drinking water GWB 
9. Maam-Clonbur (WE_G_0006) drinking water GWB 
10. Killavally (WE_G_0018) drinking water GWB 
11. Clifden Castlebar (WE_G_0017) drinking water GWB 
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Figure 2-1: SACs and SPAs intersected by the Mask Carra PAA  

 

Figure 2-2: NHAs and pNHAs intersected by the Mask Carra PAA  
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Figure 2-3: Margaritifera sensitive areas that overlap with the Mask Carra PAA  
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 Receptor Information 

2.2.1 Aghinish_SC_010  

There are three river water bodies in the Aghinish_SC_010 sub-catchment all of which are included in 
the Mask and Carra PAA. The Cloondaver Stream (North)_010 is in the east of the sub-catchment and 
flows south-west into Aghinish_010 which in turn flows into Lough Carra. Other streams associated 
with the Aghinish_010 flow into the north of Lough Carra. The Annies_010 is situated in the north of 
the sub-catchment and flows south into Lough Carra. The 2013-2018 ecological status was Good in 
the Cloondaver Stream (North)_010 and Moderate in Aghinish_010 and in Annies_010. Invertebrates 
are the status element driving ecological status in the Aghinish_010 and Annies_010. The 2013-2018 
ecological status in Lough Carra is Good.  

The Cloondaver Stream (North)_010 was included in the PAA due to its previous Moderate status 
(Table A 1). Hydromorphology (channelisation) was identified as the significant pressure on the water 
body and the WFD App recommended checking stream flow as re-channelisation is a potential issue, 
where the stream may have been completely rerouted. The significant issue therefore is likely to be 
alterations to the flow regime. Although the water body returned to Good Status in 2018 for the first 
time since 1993, enrichment was observed by the EPA biologist at the monitoring station, Mullingar 
Bridge (RS30C090100). This observation coupled with occasional high orthophosphate concentrations 
suggest that orthophosphate may also be a significant issue. 

The Aghinish_010 has been at Moderate status since 2012 (Table A 1). The river water body is 
monitored at two locations, the Bridge N.E. of Cloondaver (RS30D740200) and Keel Bridge 
(RS30A030100). Until 2018, the Bridge N.E. of Cloondaver had been driving the Moderate status of 
the Aghinish_010 while Keel Bridge remained at Good status however, in 2018 both monitoring 
stations recorded a Q-value of 3-4 (Moderate). Hydromorphology (channelisation). Limited EPA 
chemistry data for the Bridge N.E. of Cloondaver show that nutrient concentrations are mainly within 
the Environmental Quality Standard (EQS) for Good2 status with one exception in February 2017 when 
orthophosphate reached 0.043 mg/l. The EPA biologist noted that the station is canal-like with a high 
abundance of macrophytes. Based on the information available for the Bridge N.E. of Cloondaver, 
altered flow due to channelisation is identified as the significant issue. Additional hydrochemistry data 
is required to confirm if nutrients, particularly orthophosphate is a significant issue also. Limited EPA 
chemistry data for Keel Bridge suggests that ammonia is a significant issue at this station. 
Supersaturated oxygen conditions (138% and 136%) were recorded on two occasions in early May 
2017.   

The Annies_010 is a newly monitored river water body having previously been Unassigned (Table A 
2). It has two operational monitoring stations, Annies Bridde (RS30A340970) and Clooneen Bridge 
(RS30C250940), both of which were assigned Moderate status for invertebrates in 2018. The 
significant pressure on the water body is unknown and limited EPA chemistry data for Clooneen Bridge 
and two investigative stations, Annies_30 ς Interstitial, Annies Br. (RS30A340980) and Rinaneen Bridge 
(RS30L100720), show that nutrients are not significant issue in this water body. Therefore, further 
assessment is required to determine the significant pressure and issue/s on Annies_010.  

 
2 MRP (mg/l): DƻƻŘ ǎǘŀǘǳǎ Җ лΦлор όƳŜŀƴύ ŀƴŘ Җ лΦлтр όфр҈ƛƭŜύ 
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Lough Carra is the main receptor of the river water bodies in the Aghinish_SC_010 (Table A 3). Carra 
and its catchment is situated in a low-lying Carboniferous limestone landscape. The limestone is highly 
karstified and forms a highly interconnected surface water-groundwater flow system. Groundwater 
also enters the lake at known springs (e.g. Moorehall). Flow calculations by the EPA estimated that 
there is approximately a 32% increase between outflow (at Keel Bridge on the Aghinish_010) and 
measured inflows. This 32% approximate difference would be divided between groundwater sources 
entering Lough Carra and catchment areas for which no flow data is available. However, owing to the 
nature of the terrain, there appears to be little flow not captured by the inflowing streams leading to 
the conclusion that much (if not most) of this 32% additional flow is derived from groundwater sources 
(EPA, pers.comm., 17th December 2019). Of the surface inflows, Annies_010 accounts for 
approximately 76% and Aghinish_010 accounts for 24%. The Cloondaver Stream (North) is a tributary 
of the Aghinish_010 and therefore is accounted for in its flow estimate.  

The lake is consistently achieving its Good ecological status. All biological quality elements including 
phytoplankton; macrophytes; phytobenthos; and fish are achieving High status. Hydromorphology is 
the quality element driving the Good status classification. The EPA monitor hydrochemistry at seven 
operational monitoring stations in the lake (Figure 2-4). Hydrochemistry data for the period 2013-
2018 showed that mean ammonia and chlorophyll concentrations had an indicative quality of High 
and mean total phosphorus (TP) concentrations had an indicative quality of Good. All parameters are 
showing an upward trend.  

A 2011 sub-littoral vegetation survey of Lough Carra to assess their conservation importance and to 
determine if the habitat was under environmental threat recorded obvious signs of ecological stress 
in the lake. These signs included a shallowing of maximum vegetation depth (6m); a change in the 
nature of the deep-water communities from charophyte to angiosperm dominance, the destruction 
of cyanobacterial crust in the vicinity of inflowing streams and the rapid spread of an introduced 
species, Chara tomentosa. The cause of this stress is discussed in the survey report by Roden and 
Murphy (2013)3. In summary, sediment core samples analysed by other studies and reviewed by 
Roden and Murphy (2013) show sediment phosphorus is increasing in the lake and the eutrophication 
of the lake over the last 50 years.  

A graph of mean total phosphorus concentrations by monitoring station for the period 2007-2019 is 
presented in Figure 2-5. Key observations with respect to the TP data are: (1) most sites are generally 
below the High/Good status EQS of 0.010 mg/l; (2) breaches in the High and Good status EQS όҖ лΦлнр 
mg/l) have occurred as some sites however there is no consistency among which sites; (3) in 2016 
elevated orthophosphate was recorded across all sites with mean concentration at Site 3 (0.046 mg/l) 
and Site 4 (0.030 mg/l) in breach of Good status EQS. Additional observations provided by the EPA on 
the full dataset of TP concentrations at the 7 monitoring stations included: (1) many samples were 
non-detect, generally <0.01 mg/L-P, i.e. below the EQS of 0.010 mg/L-P that is used for the High/Good 
status designation in lakes; (2) detections of TP above the 0.01 mg/L-P threshold are scattered and do 
not (clearly) show seasonality; and (3) the calculated mean TP concentrations of the three basins 
(0.009 mg/L-P, rounded up) is also below the EQS of 0.010 mg/L-P (EPA, 2020)4.  

 
3 Roden, C. and Murphy, P. (2013) A survey of the benthic macrophytes of three hard-water lakes: Lough Bunny, Lough Carra 

and Lough Owel. Irish Wildlife Manuals, No. 70. National Parks and Wildlife Service, Department of Arts, Heritage and the 
Gaeltacht, Ireland. 
https://www.npws.ie/sites/default/files/publications/pdf/IWM%2070%20Hard%20water%20lake_low%20res.pdf  
4 EPA (2020) EPA Marl Lakes ς Lough CŀǊǊŀ π {ǳƳƳŀǊȅ.  

https://www.npws.ie/sites/default/files/publications/pdf/IWM%2070%20Hard%20water%20lake_low%20res.pdf
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Mean ammonia concentrations for the same period is presented in Figure 2-6. Key observations with 
respect to ammonia are: (1) most sites are generally below the mean Good status EQS of 0.065 mg/l 
(2) the High status EQS is occasionally breached (0.040 mg/l) and on one occasion the Good status 
EQS was breached (Site 6, 0.109 mg/l). As indicated for TP, there is no consistency among sites where 
breaches of the EQS were noted. The EPA note that nitrogen data also show scattered detections and 
the highest measured values tend to occur in the winter months. (EPA, 2020)4. 

Mean chlorophyll concentrations are shown in Figure 2-7. Mean concentrations are generally below 
the High-Good boundary5. The exceptionally high mean concentration recorded at Site 1 in 2011 is 
largely due to an unusually high value of 58 ˃ g/ l recorded for the site. The EPA note that ŎƘƭƻǊƻǇƘȅƭƭπ
a concentrations tend to show summer maxima with mean summer values ranging between 2.5 and 
п ˃Ǝκ[ 4. 

 

Figure 2-4: Hydrochemistry monitoring stations in Lough Carra 

 
5 Chlorophyll a (µg/l) criteria is based on the High-good and Good-moderate boundary for Lake types 7, 8, 11 
and 12. Lough Carra is lake Type 10: low altitude, high alkalinity, shallow and large lakes. The phytoplankton 
boundary conditions for lake types 7, 8, 11 and 12 shall apply on an interim basis for classifying lake types not 
currently listed. EQR boundary conditions are yet to be developed for shallow calcareous lakes.  
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Figure 2-5: Mean Total Phosphorus (TP) concentrations in Lough Carra 2007 ς 2019 (Data source: EPA)  

 

Figure 2-6: Mean ammonia concentrations in Lough Carra 2007 ς 2019 (Data source: EPA)  



Lough Mask and Lough Carra PAA Desktop Assessment   

AFA0120_Lough Mask and Lough Carra_F01  17 

 
 
Figure 2-7: Mean Chl concentrations in Lough Carra 2007 ς 2019 (Data source: EPA) 

2.2.2 Aille[Mayo]_SC_010 

There are eight river and three lake water bodies in the Aille[Mayo]_SC_010 sub-catchment. The main 
channel is the Aille (Mayo) (Aille (Mayo)_010 to 040). This river rises in the south-west of the sub-
catchment and flows north-east before changing course and flowing south-east at the village of 
Killavally and discharging into Lough Mask. There are three tributaries to the Aille (Mayo): Claureen 
(Mayo) (Claureen (Mayo)_010 to 020) rises in the north-east and flows south-west into Aille 
(Mayo)_030, and Lough Nacorralea Stream_010 which rises in the centre of the sub-catchment and 
flows south-east into Aille (Mayo)_040. Srah Stream_010 rises in the south of the sub-catchment and 
flows east into Lough Mask. Aille lake is in the Aille (Mayo)_020 sub-basin. Derrew and Cloon MO lakes 
are in the Aille (Mayo)_040 sub-basin. 

The 2013 ς 2018 ecological status is Moderate in Aille (Mayo)_010. Ecological status improves to Good 
on Aille (Mayo)_020 and remains Good on Aille (Mayo)_030 and Aille (Mayo)_040. Aille (Mayo)_030 
is a High Ecological Status (HES) objective water body. Aille (Mayo)_010 and Aille (Mayo)_030 are At 
risk and therefore included in the Mask and Carra PAA (Table A 4). Invertebrates are the status 
element driving less than Good and High status, respectively. The significant issues are unknown in 
Aille (Mayo)_010 and sediment in Aille (Mayo)_030.  

The 2013-2018 ecological status of the Claureen (Mayo)_010 and 020 was Poor and Moderate, 
respectively (Table A 5). Both water bodies are At risk. Invertebrates are the status element driving 
less than Good status. On the Claureen (Mayo)_010 siltation and compacted substrate as well as 
nutrient enrichment are the significant issues. Moderate to heavy siltation is the significant issue on 
Claureen (Mayo)_020. Both rivers are included in the PAA.  
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Lough Nacorralea stream_010 was At Risk in 2010-2015 due to its Moderate status (Table A 5). 
Invertebrates were the status element driving less than Good status and moderate to heavy siltation 
and compacted substrate as well as nutrient enrichment were the significant issues. For this reason, 
the river was included in the PAA however status improved to Good in 2013-2018.  

The 2010-2015 ecological status of the Srah Stream_010 was Bad with invertebrates driving status 
(Table A 5). The significant issue was toxic effects however, this water body has since improved to 
Good.  

Aille lake is at Good ecological status. Derrew and Cloon MO lakes are unassigned. Aille and Derrew 
lakes are deemed Not at Risk while Cloon MO is at Review due to a lack of water quality information 
for the lake. It is therefore included in the PAA.  

2.2.3 Glensaul_SC_010 

There are seven rivers and one lake water body in the Glensaul_SC_010 sub-catchment. River flow in 
the sub-catchment is generally in an easterly direction into Lough Mask, located in sub-catchment 
30_17. In the south-east of the sub-catchment, ecological status is High on Cammanagh_010 and Good 
on Fooey_010; both water bodies are Not at Risk and therefore not included in the PAA. Finny_010 is 
a High Ecological Status objective water body (Table A 6). In 2010-2015, ecological status declined 
from High to Good and remained at Good in 2013-2018. Invertebrates are the element driving Good 
status and physical habitat degradation caused by accelerated erosion processes due the sub-ōŀǎƛƴΩǎ 
naturally steep slopes is the significant issue. This water body is deemed At Risk and therefore is 
included in the PAA.  

Nafooey Lough is an unassigned lake water body located in the Finny_010 sub-basin. Due to the lack 
of potential pressures in the vicinity of the Nafooey Lough this water body is Not at Risk. North of 
Finny_010, ecological status was Moderate on Srahnalong_010, Owenbrin_010 and 020 in 2010-2015 
(Table A 6). Invertebrates were the element driving Moderate status and physical habitat degradation 
as a result of sediment was the significant issue on all three water bodies. In 2013-2018, 
Srahnalong_010 and Owenbrin_010 improved to Good status and although the invertebrate in the 
Owenbrin_020 also improved to Good, the water body maintained its Moderate status due to fish.  

On Glensaul_010, ecological status declined from Good to Poor in 2010-2015 and the water body was 
deemed At risk (Table A 6). Nutrients were identified as the significant issue on the WFD App however 
nutrient concentrations in the water body are low and the EPA biologist suspected toxicity as the 
significant issue with some alteration to river morphology from drainage activities in the past also 
likely to be having an effect. In 2013-2018, a slight improvement from Poor to Moderate was observed 
for the Glensaul_010.  

2.2.4 Robe_SC_010 

There are five rivers and one lake waterbody within the Robe_SC_010 sub-catchment. The rivers 
include the three upper reaches of the River Robe (Robe_010, 020 and 030), and two associated 
tributaries (Ballindine_010 and Scardaun_010). The waters are generally flowing in a westerly 
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direction before the River Robe continues into sub-catchment 30_6. Bekan Lough is an isolated lake 
located above the headwaters of the Robe_010.  

The water bodies in this sub-catchment are not part of the Mask and Carra PAA however, they are 
hydrologically connected to the Robe_040 and 050 and Lough Mask and are therefore important to 
the understanding of the wider catchment within which the PAA is located.  

The Robe_010 and 020 are currently at Good status and are therefore deemed Not at risk. The 
Robe_030 is At risk due to a continuation of its Moderate biological status. Orthophosphate and 
ammonia are identified as the significant issues on the Robe_030. Scardaun_010 is Not at risk. 
Ballindine_010 is At risk based on Poor biology and failing chemistry (Table A 7). Bekan Lough is 
Unassigned due to a lack of monitoring data. 

2.2.5 Robe_SC_020 

There are four river waterbodies within this sub-catchment. The rivers comprise the lower reaches of 
the River Robe (Robe_040, 050 and 060), and one associated tributary Rathmalikeen Stream_010 
which flows into Robe_050. The waters flow in a westerly direction into Lough Mask. The 2013-2018 
ecological status is Moderate in Robe_040 and 050 (Table A 8). Invertebrates are the quality element 
driving status on Robe_040; the significant issues impacting water quality in this water body are 
orthophosphate and sediment. Fish is the element driving status on Robe_050 and physical habitat 
degradation is the significant issue. Ecological status is Good on Robe_060 and this water body is Not 
at risk. Ecological status is unassigned on Rathmalikeen Stream_010. This water body is in Review 
pending an assessment to determine water quality.  

2.2.6 Cong[Canal]_SC_010 

There are two river water bodies and three lake water bodies in this sub-catchment. Cloghbrack_010 
flows into Cong Canal_010 which discharges into Lough Mask. Coolin Lough, is in the Cong Canal_010 
sub-basin. Lough Mask is split into Mask Upper and Mask. Cloghbrack Stream_010 has Unassigned 
biological status but nutrient concentrations are low and it is therefore deemed Not at risk. Cong 
Canal_010 has consistently Good biological status and low nutrient concentrations and therefore is 
Not at risk. Coolin Lough was revised from Unassigned to Not at risk due to a lack of pressures around 
the LWB and the low nutrient concentrations in Cong Canal_010. Mask Upper had High biological 
status and therefore is Not at risk. The biological status on Mask declined from High (2007-2009) to 
Good (2010-2012) and remained Good in 2013-2018. Lough Mask is a High Ecological Status (HES) 
objective water body and therefore is At risk and included in the PAA.  

Lough Mask is the main receptor of all sub-catchments covered in Section 2.2.1 to Section 2.2.6. Lough 
Mask is a large (> 8,000 ha) oligotrophic lake that reaches a maximum depth of 58m. The eastern part 
of the lake is situated on low-lying limestone bedrock while the western side is characterised by 
mountainous areas on low transmissive rock that flattens toward the lake shore. As mentioned, Lough 
Mask is a High Ecological Status (HES) objective water body that achieved only Good status in 2013-
2018. Macrophytes are the status element driving Good status and the WFD App recommends 
focusing on sources of nutrients. The EPA monitor hydrochemistry at 7 operational monitoring 
stations in Lough Mask (Figure 2-8). Hydrochemistry data for the period 2013-2018 showed mean 
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ammonia and chlorophyll concentrations with an indicative quality of High and a downward trend. 
Mean TP concentrations also had an indicative quality of High but show an upward trend. 

A graph of mean TP concentrations by monitoring site for the period 2007-2019 is presented in Figure 
2-9. Up until 2016 mean TP concentrations at all sites were below the High EQS of 0.010 mg/l. Breaches 
have since been recorded at Site 7 in 2016 (0.016 mg/l) and Site 6 in 2019 (0.022 mg/l). Mean ammonia 
concentrations for the same period are presented in Figure 2-10. The mean ammonia concentrations 
at all sites have been well below the High status EQS since 2014. Prior to 2014, only two breaches in 
the High status EQS were observed, one at Site 6 in 2009 (0.041 mg/l) and one at Site 7 in 2013 (0.059 
mg/l). Mean chlorophyll concentrations are shown in Figure 2-11. No breaches of the High -Good 
boundary for chlorophyll have been recorded at any site on the Lough Mask since 2007.  

 

Figure 2-8: Hydrochemistry monitoring stations in Lough Mask  
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Figure 2-9: Mean Total Phosphorus (TP) concentrations in Lough Mask 2007 ς 2019 (Data source: EPA) 

 

Figure 2-10: Mean ammonia concentrations in Lough Mask 2007 ς 2019 (Data source: EPA) 
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Figure 2-11: Mean Chlorophyll concentrations in Lough Mask 2007 ς 2019 (Data source: EPA) 
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3 Significant Pressures 

 Hydromorphology 

Hydromorphology is identified as a significant pressure on 10 river water bodies in the Mask and Carra 
PAA: Aghinish_010; Cloondaver Stream (North)_010; Claureen (Mayo)_010 and 020; Finny_010; 
Lough Nacorralea Stream_010; Owenbrin_010 and 020; Robe_040 and 050. 

Overgrazing is identified as the specific hydromorphological pressure on the Owenbrin_010 and 020. 
Channelisation is the specific hydromorphological pressure on Aghinish_010; Cloondaver Stream 
(North)_010; Claureen (Mayo)_010 and 020; Finny_010; Lough Nacorralea Stream_010; Robe_040 
and 050. 

In the case of Finny_010, it was reported during the characterisation workshop that there are no 
anthropogenic pressures on the water body but there are steep slopes in the water body sub-basin 
and that the decline in status may be driven by accelerated erosion processes. There is an action on 
the EPA to address the suitability of monitoring station in upland areas subject to natural erosion 
processes and there is an action on LAWPRO to focus on impact of accelerated erosion processes. As 
the hydromorphological pressure on the Finny_010 is not anthropogenic, it will not be considered 
further in Section 3. 

3.1.1 Overgrazing 

The WFD App indicates that the Owenbrin River (comprising Owenbrin_010 and 020) is one of very 
few naturally braided streams in Ireland. Flow in the Owenbrin_010 and 020 is very spatey with a lot 
of substrate movement. In the Owenbrin_010, potential overgrazing and intensive forestry in the area 
(with clearfelling) are likely to add to sedimentation issues. In the Owenbrin_020, overgrazing was 
highlighted as a potential source of further sedimentation contributing to the compacted substrate 
conditions found there in 2015 (Q3-4*)6.  

The River Hydromorphology Assessment Technique (RHAT)7 was used to classify the 
hydromorphological condition of the operational monitoring stations on the Owenbrin_010 
(RS30O010050) and 020 (RS30O010200) in 2015. The monitoring stations were assigned a RHAT score 
of 0.46875 and 0.59375 respectively, which correspond to a hydromorphology class of Moderate.  

Riparian land cover is one of the attributes assessed by the RHAT. This attribute relates to the land 
cover within the floodplain or the zone adjacent to the stream 20m back from the bank top assessed 
on site. The score reflects the amount and type of vegetation (i.e. whether or not native) within this 
zone, or the intrusion of human activities. Land covers with a lower impact are broad-leaved forest, 

 
6 Asterisk indicates siltation. 
7 RHAT classifies river hydromorphology based on a departure from naturalness, and assigns a morphological 

classification directly related to that of the WFD: high, good, moderate, poor and bad, based on semi-qualitative 
and quantitative criteria. The eight criteria that are scored are: 1. Channel morphology and flow types; 2. 
Channel vegetation; 3. Substrate diversity and condition; 4. Barriers to continuity; 5. Bank structure and stability; 
6. Bank and bank top vegetation; 7. Riparian land cover; 8. Floodplain interaction.  
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ferns, moors and heath land and bog. Land covers that have a higher impact on the channel include 
grazing, rough pasture, agriculture, improved grassland, coniferous forests and urban development 
(NIEA, 20098).  

In the case of the Owenbrin_010 and 020 the riparian land cover attribute was scored a 1.0 (Moderate) 
for both riverbanks where vegetation cover within the riparian zone is > 65% natural and some areas 
close to the channel may be affected by human activities but remain covered in vegetation e.g. rough 
pasture; agriculture or grazing. For Owenbrin_010 the EP! ōƛƻƭƻƎƛǎǘ ŎƻƳƳŜƴǘŜŘ άRough pasture 
unsure if sheep have access here and helpful to restrict them completely if they do so to allow as much 
veg restoration as possible. This may well already be the case here.έ CƻǊ hǿŜƴōǊƛƴψлнл the EPA 
biologist commented άGorse reclaiming rough grazing and formerly reclaimed fields where it is now 
well established. Some improved grassland U/S on R/B.έ Full details of the RHAT assessment on the 
Owenbrin_010 and 020 are available in Appendix B.  

3.1.2 Arterial Drainage 

The Aghinish_010; Cloondaver Stream (North)_010; the Claureen (Mayo)_010 and 020; Lough 
Nacorralea Stream_010; and Robe_040 and 050 are all incorporated into the Corrib-Mask-Robe 
arterial drainage scheme. This scheme was one of a number of major arterial drainage schemes carried 
out by the OPW under the Arterial Drainage Act, 1945. Work on the scheme was carried out between 
1979 and 1986 and it resulted in 24,000 acres of a benefitting area, although the historic mapping 
would indicate that drainage works were first undertaken at some time between the production of 
the historic 6inch map (1837-1842) and the Cassini 6inch map (1830s to 1930s)9. The extent of 
channelisation in the water body sub-basins is illustrated in Figure 3-1.  

The significant issue associated with channelisation is sediment. During 2015 invertebrate sampling, 
the following observations were recorded: heavy siltation and compacted substrate in the Claureen 
(Mayo)_010; moderate to heavy siltation with compacted substrate in the Claureen (Mayo)_020; and, 
moderate siltation in Lough Nacorralea Stream_010.  No observation on sediment level was recorded 
for the Aghinish_010; Cloondaver Stream (North)_010; Robe_040 or 050 and the impact assigned to 
the hydromorphology pressure on these water bodies was Altered habitat due to Morphological 
changes.  

Under section 37 of the 1945 Act, the OPW is required to maintain drainage works in proper repair 
and effective condition10. The sections of river channels within the PAA that were scheduled for 
maintenance as part of the 2019 maintenance programme are illustrated in Figure 3-1. The 2019 
maintenance works in the scheme have not been confirmed with the OPW.  

The natural sediment accumulation maps for the PAA are shown in Figure 3-2. There are high to 
extensive levels of natural peat sediment accumulation at the EPA monitoring stations of the arterially 
drained Aghinish_010; Annies_010; Claureen (Mayo)_ 020; and, Lough Nacorralea Stream_010 river 
water bodies. There are high to extensive levels of natural lacustrine sediment accumulation at the 
operational monitoring station on the Robe_040, Hollymount Bridge (RS30R010400). As these EPA 

 
8 Northern Ireland Environment Agency (2009) River Hydromorphology Assessment Technique (RHAT). 
http://www.epa.ie/wfdstatus/rivers/RW_RHAT_training_guide_final_20_04_09.pdf  
9 http://map.geohive.ie/  
10 https://www.gov.ie/en/publication/c646ec-arterial-drainage-schemes/  

http://www.epa.ie/wfdstatus/rivers/RW_RHAT_training_guide_final_20_04_09.pdf
http://map.geohive.ie/
https://www.gov.ie/en/publication/c646ec-arterial-drainage-schemes/
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monitoring stations have high to extensive levels of natural sediment accumulation and are part of an 
OPW drainage scheme, it will be difficult to determine if human activities locally are also contributing 
sediment to the channel (Talamhireland Geological Consultancy, pers.comm. 28th February 2020).  

There is a low level of natural sediment accumulation at the EPA operational monitoring station on 
the Claureen (Mayo)_010 (Bridge in Ballyhean - RS30C120400) due to the presence of bedrock at 
margins and substrate which has a negligible to low propensity to accumulate fine sediment. 
Therefore, the sediment cover in the Claureen (Mayo)_010 is probably caused by local human 
activities, particularly if the levels of sediment are relatively high to excessive (>30%). This will be 
confirmed during the LCA on the water body.  

There is no natural sediment accumulation at the operational EPA monitoring stations on the 
Cloondaver Stream (North)_010 (Mullingar Bridge - RS30C090100) and Robe_050 (Akit Bridge - 
RS30R010600). High to extensive levels of natural peat sediment accumulation are possible 
approximately 1.4km upstream of Mullingar Bridge and low levels of natural sediment accumulation 
are possible approximately 1.7km upstream of Akit Bridge. Guidance from Talamhireland Geological 
Consultancy (pers.comm., 28th CŜōǊǳŀǊȅ нлнлύ ǎǘŀǘŜǎ ǘƘŀǘ άIf sediment accumulation information 
suggests Ψƭƻǿ ƭŜǾŜƭǎ ƻŦ ƴŀǘǳǊŀƭ ǎŜŘƛƳŜƴǘ ŀŎŎǳƳǳƭŀǘƛƻƴΩ ŀǊŜ ǇƻǎǎƛōƭŜ ŀƭƻƴƎ a reach, and sediment cover 
is found in the channel during field survey, then this means that human activities have probably caused 
this locally, and this will particularly be the case of the levels of sediment found are relatively high to 
ŜȄŎŜǎǎƛǾŜ όҔол҈ύΦ  ¢Ƙƛǎ ǿƛƭƭ ŜǎǇŜŎƛŀƭƭȅ ōŜ ǘƘŜ ŎŀǎŜ ǿƘŜƴ ǘƘŜǊŜ ŀǊŜ ƴƻ ŀǊŜŀǎ ƻŦ ΨƘƛƎƘ ǘƻ ŜȄǘŜƴǎƛǾŜ ƭŜǾŜƭǎ 
ƻŦ ƴŀǘǳǊŀƭ ǎŜŘƛƳŜƴǘ ŀŎŎǳƳǳƭŀǘƛƻƴΩ ǿƛǘƘƛƴ нрлƳ ƻŦ ǘƘŀǘ ƭƻŎŀƭƛǘȅΦέ Based on this guidance, sediment 
levels of >30% at the monitoring stations on the Cloondaver Stream (North)_010 and Robe_050 will 
likely have been caused by human activities locally.   
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Figure 3-1: OPW arterial drainage (channelisation) and maintenance programme in the sub-basins of the Mask and Carra 
PAA 

 

Figure 3-2: Natural sediment accumulation in the Mask and Carra PAA 






















































































































































































































