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1 Background

1.1 Background to the Priority Area for Action

TheLough Mask and Lough CaRe&ority Area for Action (PAA) is an area of approximately 460km
located predominantly in south Co. Mayo and partly in north Co. Ga(fsayre 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
(Figurel1-2:). ThePAA is made up &0 water bodiesn total, 17 river water bodies and three lake

water bodies(Table1-1). Sixteen of the water bodiesre At Riskof failing to achieve theirelevant

WFD Environmental Objective (Aghinish_010; Cloondaver Stream (North)_010; Mask; Claureen
(Mayo)_010 and 020; Agll(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 unddReviewi.e. further information is required in order to assign a
appropriate risk classificatiol©{oon Mo; Carra; Annies_010; and, Rathmalikeen_@18hematic of

the water bodies is presented Figurel-3.

A catchment assessment workshop was held in Castlebar, Co. Mayd"do 28" April 2017. It was
attended by representatives of local authorities (Mayo, Galway, Roscommon, Leitrim, Sligo), the Local
Authority Waters and Community Office (LAWCO), Irish YWatéand 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 Amcy (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 sEledted

following reasons:

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

A Eleven deteriorated water bodies.

A ThreeAt RiskHigh Ecological Status objective water bodies.

A Lough Mask is an important drinking water scel

AFA0120_Lough Mask and Lough Cdfa_ 1



Local Authority %
i1l AAaFAve

WULILOI D ﬁ'
< - Programme

Lough Mask and Lough Carra PAA Desktop Assessment i

Legend

Il Mask Carra PAA
[ Counties
WFD PAAs

Drawn by:  Ailbhe Douglas I..ocul Authority %

. ¥ v
Checked by:  Bernie White Mask Carra PAA Location uwatersg
Date: 15-01-2020 * w4y Programme

brart womniies | et sssesarant | el wabers

Figurel-1: Mask and Carr&@AAlocation

Legend

B Mask Carra PAA

[] Mask Carra
sub-catchments

[ WFD Sub catchments

Aille[Mayo]_SC 010

)

A

Robe_SC_020

AR o

Drawn by:  Ailbhe Douglas Local Authority <

s Sub-catchments intersected |/~ 12 =
IS by Mask Carra PAA i A

Figurel-2: Maskand CarraPAA andntersectingsub-catchmens schematic

AFA0120_Lough Mask and Lough Cdfa_ 2



Local Authority %
lilAFAve
UWJALILUIT o @
* w4 Programme

vibrant communites | calchment assessment | healthy waters

Lough Mask and Lough Carra PAA Desktop Assessment

Legend

[ Mask Carra PAA
|| PAA Mask Carra LWBs
—— WATER_RivNetRoutes

CLAUREEN (MAYO)_ 010 mixieimm
o

/CLAUREEN (MAYO)_020
ANNIES_010

AILLE (MAYO)_030

LOUGH NACORRALEA STREAM_010

CLOONDAVER STREAM (NOR

SRAH STREAM_010

&

AILLE (MAYO)_010!

GLENSAUL_010

JOWENBRIN_010

'OWENBRIN_020

SRAHNALONG_010

FINNY_010f

Local Authority #

Drawn by: Ailbhe Douglas - & s 1
Checked by: semaderewnre  LOCAtion of PAA and water bodies | jCitars @
ke / Progra

Date: 12-03-2019 within the PAA

Figurel-3: Waterbodies in the Mask Carra PAA

1.2 PAA Summary

Table 1-1 summarises the risk classificatioenvironmental objectivesecological statusand
significant pressures (and sahtegory) for each water body within the PA#gurel-4 andFigurel-5
illustrate the ecological status and risk classification forNfask Carrd&®AA water bodies.
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Tablel-1: Summary of Risk, Ecological Status, Pressures, SignificanceNasth€arra PAA

Cloon Mo IE_WE_30_3 No | Unassig| Unassig| Unassig| Unassig| Extractive Peat
Anthropogenic | Unknown Yes IA9
Pressures
Carra IE_WE_30 3| Lake Anthropogenic | Unknown Yes IAL 2027
a7 Pressurs
Mask IE_WE_30_6| Lake Yes Agriculture Pasture Yes IA8 Beyon
65a 1A9 d
DWWT Waste Water Yes IA9 2027
discharge A9
Invasive Species| Invasive specieg Yes IA8
IA9
Aille IE_WE_30Ad  River Anthropogenic | Unknown Yes IA7 2027
(Mayo)_010 | 20010 te ate ate ate Pressures
Aille IE_WE_30AQ River Yes Unassig Agriculture Agriculture Yes IA8 2021
(Mayo)_030 | 20250 ned Forestry Forestry Yes
Aghnish_01 | IE_WE_30AQ River Moder Hydromorpholo | Channelisation Yes IA1 2027
0 30100 ay
Annies_010 | IE_WE_30A3 River Unassig| Unassig| Unassig| Moder | Anthropogenic | Unknown Yes IA3 2027
40980 Pressures
Cloondaver | IE_WE_30C( River Modera | Moder Hydromorpholo | Channelisation Yes IA7 2027
Stream 90100 ay
(North)_010
Claureen IE_WE_30C1 River Hydromorpholo | Channelisation Yes IA7 2027
(Mayo)_010 | 20400 ay

AFA0120 Lough Mask and Lough Cdfa 5
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Local Authority#
kA

uwa

(WA YA~

* ‘w4 Programme

vibrant cor

ities | cotchment asses

ssment | healthy waters

Extractive Quarries
Industry
Agriculture Agriculture Yes
Claureen IE_WE_30C1] River No Hydromorpholo | Channelisation Yes IA7 2027
(Mayo)_020 | 20700 )%
Forestry Forestry Yes
Finny_Qa0 IE_WE_30F0Q River Yes Hydromorpholo | Channelisation Yes IA8 2021
30100 ay AL
Glensaul_01| IE_WE_30G( River No Agriculture Agriculture Yes IA5 2021
0 10250
Lough IE_WE_30L0 River No Agriculture Pasture Yes IA7 2027
g‘zgg:‘e:lgio 30400 ;z/dromorpholo Channelisation Yes
Forestry Forestry Yes
Owenbrin_0 | IE_WE_300( River No Hydromorpholo | Overgrazing Yes IA5 2027
10 10050 )%
Forestry Clearfelling Yes
Owenbrn_0 | IE_WE_300( River No Forestry Forestry Yes IA5 2027
20 10200 Hydromorpholo | Overgrazing Yes
)%
Robe_040 IE_WE_30R( River No | Modera Hydromorpholo | Channelisation Yes A1 2027
10400 te ate ate ate gy
Urban Waste Agglomeration Yes
Water PE <500
Robe_050 IE_WE_30R( River No Moder | Moder | Moder | Hydromorpholo | Channelisation Yes IA3 2027
10600 ate ate ate ay
Rathmalikee| IE_WE_30RZ River No | Unassig| Unassig| Unassig| Unassig| Anthropogenic | Unknown Yes IA3 2027
n_010 20540 ned ned ned ned pressures
AFA0120 Lough Mask and Lough Cdfa 6
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Agriculture

Srah IE_WE_30S0 Agriculture

Stream_010 | 20400
Srahnalong_| IE_WE_30S(Q River
010 30100

Agriculture Farmyards Yes IA5 2021

AFA0120 Lough Mask and Lough Cdfa 7
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Local Authority #

1.3

Information Sources Consulted

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

A
A

>

WFD web applicatiog EPA characterisation datenonitoring data.

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

Groundwaterdescriptions developed by Geological Survelahd for MaamClonbur GWB;
Ballyhean GWB; Killavally GWB an@ongRobe GWB. https://www.gsi.ie/ en-
ie/programmes_-and -projects/groundwater/activities/understanding __ -ireland -
groundwater/Pages/Groundwater _-bodies.aspx#B

Inland Fisheries Ireland (IFI) Sampling Fish for the Water Framework Directive, Rivers and
Lakes - http:/Iwfdfish.ie/wp -content/uploads/2017/11/RiveriReport2016 v2.pdf
http://widfish. ie/wp-content/uploads/2011/11/Rivers report 2014.gdf

Roden, C. and Murphy, P. (2013) A survey of the benthic macrophytes of threevéizmd
lakes:nLough Bunny, Lough Carra and Lough Owel. Irish Wildlife Manuals, No. 70. National
Parks and Wildlife Sepd, Department of Arts, Heritage and the Gaeltacht, Ireland.
https://www.npws.ie/sites/default/files/publications/pdf/IWM%2070%20Hard%20e02

Olake low%20res.pdf

Meeting with EPA Biologist, ®February 2019 and Y3ebruary 2019

Workshop with Mayo County Council,"LlBebruary 2019.

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

AFA0120_Lough Mask and Lough Cdfa_ 8
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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 Recepto Information and Assessment

2.1 Context and Setting

The Mask Carra PAA is one of 14 PAAs wholly or partially within Co.Ngy@-1). It extends from
the village of Ballyhean in the north to Clonbur in the southfaoch Ballyglass in the east to Gowlaun
in the west.It intersects five suzatchments: Aghinish_SC_010;efMayo] _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 Lougim€arra,
several of the lakes tributaries as well as the smaller Cloon Lough. To the east of thesRA#gh
Carra, a shallow (mostly less than 2mgrl lake (NPWS, 2095with three main inflowing streams
(Cloondaver Stream (North)_01A8ghinish_010; Annies_010)he lake and its inflowing streams are
located within the Aghinish_SC_010 stdichment.Cloondaver Stream (North)_010 is in the east of
the subcatchment and flows soutlvest into Aghinish_010 which in turn flows into Lough Carra.
Other streams associatedith the Aghinish_010 waterbody flow into the north of Lough Carra.
Annies_010 is situated in the north of the sctchment and flows south into Lough Carra.

To the west of the PAA lies Lough Mask, a large oligotrophic (low nutrients) (NPW3, |12k&5
hydrologically connected to Lough Carra via the Keel River. Several tributaries of Lough Mask are also
included in the PAA (Claureen (Mayo) 010 &2@; 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 areaabbpg spanning the
Partry Mountains to the west of the PAA.

There arefour surfacedrinking water suppliewithin the Mask Carra PAAhere is one public water

supply scheme on Lough Mask, the Lough Mask Regional Water Supply Scheme (RWSS)
(2200PUB1032%erving a population of approximately 46,50ere are two Group Water Schemes
(GWS) located on Lough Carra, the Lough Carra(B¥/3508)and Robeen GW®.E 687) (Mayo

County Council, pers.comm.,'20anuary 2020)The Aghinish_010 also serves asugace drinking

water supply. A further eight groumdhter supplies are intersected by the PAAlfjle2-1).

The Mask Carra PAdverlapsa further 25 protected areas includingpecial Areas of Conservation
(SACs); Special Protected Are8fPAs)Proposed Natural Heritage AredpNHAs)Margaritifera
sensitive areg, Salmonid WatergndNutrient Sensitive Area3hese areas are listed Trable2-1 and
illustrated inFigure2-1 to Figure2-3.

INPWS (2015) Site Synopsis Lough Carra/ Mask Compl@05/A@_Rev15. Version Date: 08.12.2015
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Table2-1: Protected areas intersected by the Mask Carra PAA

Protected Area Type

Protected Areas

Special Area of Conservation

Carrowkeel Turlough SAC

Ardkill Turlough SAC

Towerhill House SAC

Kilglasson/ Caheravoostia Turlough Complex SAC
Greaghans Turlough SAC

Lough Carra/ Mask SAC

Moore Hall (Lough Carra) SAC

Mweelrea/ Sheeffry/ Erriff Complex SAC

Special Protected Area

Lough Mask SPA
Lough Carra SPA

Proposed Natural Heritage
Area

ONorWNMNREINRPIONOOMONE

Lough Beg, Carrowmore pNHA
Cloonboorhy Lough pNHA

Lough Carra/ Mask Complex pNHA
Lough Manan pNHA

Towerhill Lake pNHA

Moore Hall(Lough Carra) pNHA
Maumtrasna Mountain Complex pNHA
Carrowkeel Turlough pNHA

Ardkill Turlough pNHA

. Kilglasson/ Caheravoostia Turlough Complex pNHA
. Greaghans Turlough pNHA
. Mweelrea/ Sheaffry/ Erriff Complex pNHA

Margaritifera sensitive area

CorribFinny Margaritifera sensitive area (catchments of other exta
populations). This is not a priority pearl mussel catchment, i.e. not on
the 27 populations listed in the European Communities (Freshwater §
Mussel) Regulations, S.I. No. 29@009.

Salmonid Waters

Maam-Clonbur GWB

Nutrient Sensitive Area

Swinford GWB

Drinking Water

Noga,rwdNREIRPIE

8.
9.
10.

11.

Aghinish_010 (IEPA1_WE_30A030100) drinking water river
Carra (IEPA1_WE_30_347) drinking water lake

Mask (IEPA1_WE_30_665a) drinking water lake

Clare Corrib (WE_G_0020) drinking water GWB

Ballyhean (WE_G_0022) drinking water GWB

CongRobe (WE_G_0019) drinking water GWB
GWDTESkealoughan Turlough (SAC000541) (WE_G_0103) drinking
GWB

Swinford (WE_Q0033) drinking water GWB

Maam-Clonbur (WE_G_0006) drinking water GWB
Killavally (WE_G_0018) drinking water GWB

Clifden Castlebar (WE_G_0017) drinking water GWB

AFA0120_Lough Mask and Lough Cdfa_
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Figure2-1: SACs and SPifwtersected by the Mask Carra PAA
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Figure2-2: NHAs an@NHAs intersected by the Mask Carra PAA
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Figure2-3: Margaritifera sensitive areathat overlap withthe Mask Carra PAA
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2.2 Receptor Information

2.2.1 Aghinish_SC 010

There are three river water bodies in the Aghinish_SC_01@atdnmentall of whichare included in

the Mask and Carra PABRheCloondaver StrearfNorth)_010 is in the east of the swatchment and
flows southwest into Aghinish_010 which in turn flows into Lough Cabther streans associated
with the Aghinish_01@ow into the north of Lough Carra. The Annies_010 is situated in the north of
the sub-catchment and flows south into Lough Carfae 20B-2018 ecological statusvas Goodn

the Cloondaver Stream (North) 010 aktbderate in Aghinish_010 and in Annies_OltWertebrates

are the status element drivingcological status ithe Aghinish_01@nd Annies_010The 20.3-2018
ecological status in Lough CaisaGood

The Cloondaver Stream (North) 010 was included in the PAA due to its previous Moderate status
(Table Al). Hydromorphology (eannelisation was identified as the significant pressure on the water
bodyand the WFD App recommerd checking stream flow as +&hannelisation is a potential issue,
where the stream may have been completely rerout&tle significant issue therefore is likely to be
alterations to the flow regime. Although the water body returned to Good Status in #201Be first

time since 1993, enrichment wabserved by the EPA biologist at the monitoring station, Mullingar
Bridge (RS30C09010T}is observation coupled witleccasional high orthophosphate concentrations
suggest that orthophosphatmay also be a sigifint ssue

The Aghinish_010 has been at Moderate status since Z0aBle A1l). The river water body is
monitored at two locations, theBridge N.E. of Cloondaver (RS30D740200) and Keel Bridge
(RS30A030100). Until 2018etBridge N.E. of Cloondaver had been driving Mederate status of

the Aghinish_010while Keel Bridge remained at Good statuswever, in 2018 both monitoring
stations recorded a @alue of 34 (Moderate). Hydromorphology (channelisation)imited EPA
chemistrydatafor the Bridge N.E. of Cloondaveiow thatnutrient concentrationsare mainly within

the Environmental Quality Standard (EQS) for Getatuswith one exception in February 20When
orthophosphatereached0.043 mg/l. The EPA biologist notit the station is candike witha high
abundance of macrophyte®ased on the information available for the Bridge N.E. of Cloondaver,
altered flow due to channelisatias identified as the significant issudditional hydrochemistry data

is requirad to confirm if nutrients, particularly orthophosphate is a significant issue Himited EPA
chemistry data for Keel Bridge suggests that ammonia is a significant issue at this station.
Supersaturated oxygen conditions (138% and 136%) were recordedandcasions in early May
2017.

The Annies_010 is a newly monitored river water body having previously reassignedTable A

2). It has twooperationalmonitoring stations, Annies Bridde (RS30A340970) and Clooneen Bridge
(RS30C250940poth of which were assigned Moderate status for invertebrates in 20t&
signifiant pressure on the water body is unknown amlited EPA chemistry data for Clooneen Bridge
and two investigative stations, Annies_@Dnterstitial, Annies Br. (RS30A340980) and Rinaneen Bridge
(RS30L100720), show thatitrients are not significant issui this water body.Therefore, further
assessment is required to determine the significant pressure and issue/s on Annies_010.

ZMRP (mgMHD2 2R &l iidza X nonop 6YSEYO YR X nontp o6dp:Af S0
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Lough Carra is the main receptor of thieer water bodiesn the Aghinish_SC_01Table A3). Carra

and its catchmenis situatedn alow-lyingCarboniferous limestone landscafée limestone ikighly
karstified and forms a highly interconnected surfaeater-groundwater flow systemGroundwater
alsoenters the lakeat known springs (e.g. MoorehalBlow calculations by the ERAtimated that
there is approximately a 32% increase between outfl@avKeel Bridge on the Aghinish_0X0)d
measurednflows. This 32% approximate difference would be divided between groundwater sources
entering Lough Carra and catchment aréaswhich no flow data is availablelowever, aving to the
nature of the terrain, there appears to be little flow not captured by ihowing streams leading to

the conclusion that much (if not most) of this 32% additional flow is derived from groundwater sources
(EPA, pers.comm.17" December 2019) Of the surface inflows, Annies 010 accounts for
approximately 5% and Aghinish_010@munts for 24%. The Cloondaver Stream (North) is a tributary
of the Aghinish_010 and thereforsaccounted for ints flow estimat.

The lakds consistently achieng itsGoodecologicaktatus All biological quality elements including
phytoplankton; nacrophytes; phytobenthos; and fish aaehievingHigh status Hydromorphologyis
the quality element driving theGoodstatus classificatioriThe EPA monitdnydrochemistryat seven
operational monitoring stationgn the lake (Figure2-4). Hydrochemistry data for the period 2013
2018 showedhat mean ammoniaand chlorophyliconcentratiors had an indicativequality of High
and mean total phosphorugTP)concentrationshad anindicativequality of Good All parameters are
showing an upward trend.

A 2011sub-littoral vegetation survey of Lough Cartraassess their conservation importance and to
determine if the habitat wasinder environmental threatecorded obvious signsf ecological stress

in the lake These signs included a shallowing of maximum vegetation depth (6m); a change in the
nature of the deepwater communities from charophyte to angiosperm dominance, the destvn

of cyanobacterial crust in the vicinity of inflowing streams and the rapid spread of an introduced
species,Chara tomentosaThe cause of this stress discussedn the survey report byRoden and
Murphy (20133. In summary,sediment core samples analység other studies and reviewed by
Roden and Murphy (20138howsediment phosphorus is increasiimgthe lakeand the eutrophication

of the lakeover the last 50 years.

A graphof meantotal phosphorusconcentrationsby monitaring stationfor the period 20072019 is
presented inFigure2-5. Key observations with respect to the TP data §t¢most sites are generally
below the HiglGoodstatus EQS of 0.010 mg(R) breaches in te Highand GoodstatusEQ XX n ®nH p
mg/l) have occurred as some sites howeeere is no consistency amonghich sites (3)in 2016
elevated orthophosphate was recorded across all sites migan concentration at Site(®.046 mg/l)
and Site 40.030 mg/l)in breach ofGoodstatusEQSAdditionalobservationgrovided by the EP8&n
the full dataset of TP concentratiora the 7 monitoring stationsincluded (1) many samples were
non-detect, generallx0.01 mg/LP, i.e. below the EQS of 0.010 m&/that is usedor the High/Good
status designation in lake@) detections of TP above the 0.01 m@threshold are scattered and do
not (clearly) show seasonality; arf@) the calculated mean T&ncentrations of the three basins
(0.009 mg/kP, rounded up) is also twav the EQS of 0.01g/L-P (EPA, 2020)

3 Roden, C. and Murphy, P. (2013) A survey of the benthic macrophytes of thresét@mdakesiough Bunny, Lough Carra
and Lough Owel. Irish Wildlife Maals, No. 70. National Parks awdldlife 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
4EPA (2020¥PA Marl LakesLough € NNJ 11 . { dzZY Y| NEB
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Meanammoniaconcentrations for the samperiodis presented irFigure2-6. Key observations with
respect toammonia are (1) most sites are generally below threeanGood status EQS of 82mg/I

(2) the High status EQS is occasionally breached (0.040 mg/l) and on one occasion the Good status
EQS was breachg8ite §0.109 mg/). As indicated for TP, theren® consistency among sitagere
breaches of the EQS were notdihe EPA note thatitrogen data also show scattered detections and

the highest measured values tend to occur in the wimemths.(EPA, 2020)

Mean chlorophyll concentrations are shown Figure2-7. Mean concentrations are genehalbelow

the HighGood boundar} The exceptionally high mean concentration recorded®ué 1in 2011is

largely due taan unusually high value of 58y | recordedfor the site The EPAnoteth@d K f 2 NP LIK & f f 1
a concentrations tend to show summer maxima with mean summer values ranging between 2.5 and

n >*3Jk|[

Legend
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Figure2-4: Hydrochemistry mnitoring stations in Lough Carra

5 Chlorophyll afg/l) criteria is based on the Higjpod and Goodnoderate 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 conditiongor 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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Annual Mean TP Conc. in Lough Carra
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Figure2-5: Mean Total PhosphorugT P)concentrations in Lough Carra 2092019 (Data source: EPA)
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Figure2-6: Mean anmonia concentrations in Lough Carra 2@@019 (Data source: EPA)
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Annual Mean Chl in Lough Carra
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Figure2-7: Mean Chl concentrations in Lough Carra 20Q019(Data source: EPA)

2.2.2 Aille[Mayo] _SC 010

There are eight river and three lake water bodies in the Aille[Mayo]_SC_0Oidasttiment. The main
channel is the Aille (Mayo) (Aille (Mayo)_010 to 040). This river rises in the\sestlof the sub

catchment and flars north-east before changing course and flowing soetst at the village of
Killavally and discharging into Lough Mask. There are three tributaries to the Aille (\ésuaeen
(Mayo) (Claureen (Mayo)_010 to 020) rises in the nedbkt and flows soutlivest into Aille
(Mayo)_030, and Lough Nacorral@aeam_010 which rises in the centre of the scdtchment and
flows southeast into Aille (Mayo) 040. Srah Stream_010 rises in the safutie subcatchmentand

flows east into Lough Mask. Aille lake ith@& Aille (Mayo)_020 subasin. Derrew and Cloon Mé&kes

are in the Aille (Mayo) 040 stiasin.

The 2013; 2018 ecological status is Moderate in Aille (Mayo) _010. Ecological status improves to Good
on Aille (Mayo)_020 and remains Good on Aille (Mayo) d@g&DAille (Mayo)_040. Aille (Mayo)_030

is a High Ecological Status (HES) objective water body. Aille (Mayo) 010 and Aille (Mayo)AD30 are
risk and therefore included in théVlask and Carra PA@able A4). Invertebrates are the status
element driving less than Good and High status, respectively. The significant issues are uimknown
Aille (Mayq_010 and sdimentin Aille (Mayo)_030.

The 20132018 ecological status of th€laureen (Mayo) 010 and 02@as Poor and Moderate,
respectively(Table A5). Both water bodies ardt risk.Invertebrates are the status element driving
less than Good status. Qhe Claureen (Mayo) 016iltation and compacted substrate as well as
nutrient enrichmentare the significant issues. Moderate to heavy siltation is the significant issue on
Claureen (Mayo)_02@®oth rivers are included in the PAA.
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Lough Nacorralea stream_010 wAs$ Riskin 20162015 due to its Moderate statu€Table A5).
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 signtfissues. For this reason,

the river was included in the PA®weverstatusimproved to Good in 20:2018.

The 201062015 ecological statusf the SrahSream_010was Bad withinvertebrates driving status
(Table A5). Thesignificant issuavas toxic effectshowever, this water body has since improved to
Good.

Aille lake is at Good ecological status. Dersnd Cloon MQakesare unassigned. Aille and Derrew
lakes aredeemedNot at Riskwvhile Cloon MO is aReviewdue to a lack ofvater quality information
for the lake.It is therefore included in the PAA

2.2.3 Glensaul_SC 010

There are seven riveand one lake water body in the Glensaul_SC_016catdhment. River flow in

the subcatchment is generally in an easterly direction into Lough Mask, located iatobment

30_17. In the soutieast of the sukcatchment, ecological status is High on Camagg_010 and Good

on Fooey_010; both water bodies axot at Riskand therefore not included in the PAA. Finny_010 is

a High Ecological Status objective water b@bgble A6). In 20D-2015, ecological status declined

from High to Goodind remained at Good in 204218. hvertebrates are the element driving Good
status and physical habitat degradatioausedby accelerated erosion processes due the-sub a A y Q a
naturally steep slopess the significant issue. This water bodydeemedAt Riskand therefore is
included in the PAA.

Nafooey Lough is an unassigned lake water body located in the Finny_Gb@sinlDue to the lack

of potential pressures in the vicinity of the Nafooey Lough this water bobtptsat Risk North of
Finny 010, ecological status was Moderate on Srahnalong_010, Owenbrin_010 an®0202015
(Table A6). Invertebratesvere the element driving Moderate status and physical habitat degradation
as a result of ediment was the significant issue on all three water bodids. 20132018
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 satiso fish.

On Glensaul_010, ecological status declined from Good to Poor inZ80Band thewater bodywas
deemedAtrisk(Table A6). Nutrientswere identified as theignificant issuen the WFD App however
nutrient concentrations in the water body are low and the EPA biologist suspected toxicity as the
significant issuavith some alteration to river morphology from drainage activities in the past also
likelyto behaving an effect. In 2023018, a slight improvement from Poor to Moderate was observed
for the Glensaul_010.

2.2.4 Robe SC_010

There are five riverand one lake wierbody within the Robe_SC_010 scltchment. The rivers
include thethree upper reaches of the River Robe (Robe 010, 020 and 030), and two associated
tributaries (Ballindine_010 and Scardaun_01Ohe waters are generally flowing in a westerly
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direction kefore the River Robe continues into schtchment 30_6. Bekan Lough is an isolated lake
located above the headwaters of the Robe_010.

The water bodiesn this subcatchmentare notpart of the Mask and Carra PA#owever,they are
hydrologically connected to the Robe_040da050 and Lough Masland are therefore importantto
the understanding of thevider catchment within which the PAA is located.

The Robe_010 and 0Zfre currently at Goodtatus and are therefore deemedNot at risk The

Robe_030is At risk due to a continuation ofts Moderate biological statusOrthophosphate and
ammonia are identified as the significant issumn the Robe_ 030Scardaun_010s Not at risk

Ballindine_010is At risk based onPoor biology andfailing chemistry(Table A7). Bekan Louglis

Unassignediue to a lack of monitoring data.

2.2.5 Robe SC_020

There are four river waterbodies win this subcatchment. The rivers comprise the lower reaches of
the River Robe (Robe_040, 050 and 060), and one associated tritRagmnalikeen Stream_010
whichflows into Robe_050. The waters flow in a westerly direction into Lough Mask. TRQMA
ecological status is Moderate in Robe_040 and @%ble A8). Invertebrates are thguality element
driving status on Robe_040; the significant issimpacting water qualityin this water body are
orthophosphateand 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 wateNobbdy is
at risk Ecological status is unassigned on Rathmaliketeeam 010. This water body is Review
pending an assessment to determine water quality.

2.2.6 Cong[Canal][SC_@0

There are two river water bodies and three lake water bodies in thiscatdhment.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_Ql18akaigned
biological status but nutrient concentrationseatow and it is therefore deemedlot at risk Cong
Canal_010 has consistently Good biological status and low nutrient concentratidrtherefore is

Not at risk Coolin Loughvasrevised fromUnassignedo Not atriskdue to a lack of pressures around

the LWB and the low nutrient concentrations in Cong Canal_BE3k Upper had High biological
statusand therefore isNot at risk Thebiological status on Mask declined from High (2@009) to

Good (201er012) and remaied Good in 201-2018. Lough Mask is a High Ecological StdHES)
objectivewater body and therefore it riskand included in the PAA.

LoughMaskis the main receptor of all sutatchmentovered infSection2.2.1to Section2.2.6. Lough
Maskis a large (8,000 ha oligotrophic lakehat reaches a maximum depth of 58ifhe eastern part
of the lakeis situated onlow-lying limestone bedrock while the western side haracterised by
mountainous areasn low transmissive rock thfiattenstoward thelake shoreAs mentioned,Lough
Mask is a High Ecological Stafbi&Spbjective water body thaachieved onlyGood status in 2013
2018. Macrophytes are the status element driving Good status taedWFD App recommends
focusing on sources of nutrientyhe EPA monitohydrochemistryat 7 operational monitoring
stationsin LoughMask (Figure2-8). Hydrochemistry data for the period 202918 showedmean
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ammonia and chlorophyll concentrations with an indicative quality of Higth a downward trend.
MeanTP concentraons also hadan indicative quality ofligh but show an upward trend.

Agraphof meanTPconcentrations by monitoringite for the period 20072019 is presented iRigure

2-9. Upuntil 2016 mean TP concentratioastall sitesvere below the High EQS of 0.010 m@teaches
have since been recorded &ite 7 in 2016 (0.016 mg/l) asite 6in 2019 (0.022 mg/l) Mean ammonia
concentrations for the same periate presented inFigure2-10. The mean mmonia concentrations
at all siteshave been welbelow the High status EQS since 2014. Prior to 2014 two breaches in
the High status EQS weonbservedpneat Site6 in 2009 (0.041 mg/l) and ora Site 7 in 20180.059

mg/l). Mean chlorophyll concentrations are shownkigure2-11. No breache®f the High-Good

boundaryfor chlorophyllhave been recorded at any site on the Lough Mask since 2007.
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Figure2-8: Hydrochemistry wnitoring stations in LougMask
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Figure2-9: MeanTotal Phosphoru€l P)concentrations in.ough Mask007¢ 2019 (Data source: EPA)
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Figure2-10: Mean ammoniaoncentrations in.ough MaskR007¢ 2019 (Data source: EPA)
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Figure2-11: Mean Chlorophytioncentations inLough Mask007¢ 2019 (Data source: EPA)

AFA0120_Lough Mask and Lough Cafa_ 22



Local Authority #

Lough Mask and Lough Carra PAA Desktop Assessment

3 Significant Pressures

3.1 Hydromorphology

Hydromorphology is identified as a significant pressure on 10 river water bodies in the Mask and Carra
PAA: Aghinish_010; Cloondaver Stream (North) @@ureen (Mayo)_01@nd 020; Finny_010;
Lough Nacorralea Stream_010; Owenbrin_ah@020; Robe_040 and 050.

Overgrazings identified as the specific hydromorphological pressurehe Owenbrin_010 and 020.
Channelisation is the specific hydromorphologipeessure on Aghinish_010; Cloondaver Stream
(North)_010; Claureen (Mayo)_0Xnd 020; Finny_010; Lough Nacorralea Stream_010; Robe_040
and 050.

In the case of Finny_01@,was reported during the characterisation workshop that there are no
anthropogenicpressureson the water bodybut there are steep slopes ihe water body sukbasin

and that the decline in status may be driven by accelerated erosion procd$sgis an action on

the EPAto address the suitability of monitoring station in upland areas subject to natural erosion
processesnd there is an action on LAWPRGOdous on impact of accelerated erosion procesges

the hydromorphologicapressure orthe Finny_010s not anthropogenicit will not be considered
further in Section3.

3.1.1 Overgrazing

The WFD App indicates that tii@wvenbrinRiver ¢omprisingOwenbrin 010 and 02Dis one of very

few naturally braided streams in Irelanélow in the Owenbrin_010 and 02)very patey with a lot

of substrate movemenin the Owenbrin_010,qtential 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 afrther sedimentation contributing to the compacted substrate
conditions foundhere in2015 (Q34*)®.

The River Hydromorphology Assessment Technique (RHAWs used to classify the
hydromorphological condition of theoperational monitoring stations on theOwenbrin_010
(RS30001005@nd 020(RS30001020@ 2015.The monitoringstations were assigned a RHAT score
of 0.46875 and.59375 respectively, which correspond to a hydromorpholdggs of Moderate.

Riparian land cover is one of the attributes assessed by the RHwsTattribute relates to the land
cover within the floodplain or the zoredjacent to the stream 20m baclkofn the bank top assessed
on site. Thescore reflecs the amount and type of vegetation.¢i whether or not nativewithin this
zone, or the intrusion of human activities. Land covers with a lomeact are broadeaved forest,

5 Asterisk indicates siltation.

" RHAT classifies river hydrorpbiology 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 equsditative

and quantitative criteria.The eight criteria that are scored ar&: Channel morphology and flow type32.
Channel vegetatior8. Substrate diversity and conditiph Barriers to continuitys. Bank structure and stability

6. Bank and bank top vegetatipn. Riparian land cove8. Floodplain interaction
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ferns, moors and heath larghd bog. Land covers that have a higher impact on the channel include
grazing, rougipasture, agriculture, improved grassland, coniferous forests and udmrelopment
(NIEA, 2009.

In the case of the Owenbrin_010 and 020 the riparian land cattébute was scored a 1 (0/oderate)

for both riverbanksvhere \egetation covemwithin the riparianzone is > 65%aturaland some areas

close to the channehay be affected biaumanactivitiesbut remain coveredn vegetation e.grough

pasture agriculture orgrazing For Owenbrin_010 the EP 6 A 2 f 2 3 A & (Rougepastugy i SR a
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 caseéhereC 2 NJ h ¢ StyedERA Y W 1 H N
biologist commentediGorse reclaiming rough grazing and formerly reclaimed fields where it is now

well established. Some improved grassland U/S ore R(Bl detailsof the RHAT assessment on the
Owenbrin_010 and 020 are availableAppendixB.

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 &9 all incorporated into the Corrlblask-Robe
arterial drainage schem@his schemavas one of a number ehajorarterial drainage schemesrried

out by theOPW under the Arterial Drainage Act, 19%Frk on the scheme was carried out between
1979 and 1986 and resulted in24,000 acres of admefitting area, althoughthe historicmapping

would indicate that drainage works were first undertaken at some time between the production of
the historic 6inch map (1837-1842) and the Cassindinch map (1830s to 19308. The extent of
channelisation in the water body sdiasins is illustrated iRigure3-1.

The significant issue associated with channelisati@@iment During 2015 invertebrate sampling

the following observations were recordeldeavysiltation and compacted substratin the Claureen
(Mayo)_010; moderate to heavy siltation with compacted substrate in the Claureen (Mayo) 020; and,
moderate siltation irLoughNacorralea Stream_010No observation osedimentlevel was recorded

for the Aghinish_00; Cloondaver Stream (Nortl)10;Robe_04®r 050andthe impact assigned to

the hydromorphology pressure on these water bodies vidigred habitat due to Morphological
changes

Under section 37 of the 1945 Act, the OPW is required to maimhaimage works in proper repair
and effective conditioff. The sections of river chanrmselithin the PAA that werescheduled for
maintenanceas part of the 2019naintenanceprogrammeare illustratedin Figure3-1. The 2019
maintenance work# the schemérave not been confirmed with the OPW.

The ratural sediment accumulation mager the PAA are shown iRigure3-2. There arehigh to
extensive levels of natural peat sediment accumulatibthe EPA monitoring stations of theterially
drained Aghinish_010Annies_010 Claureen (Mayo) 020, and,Lough Nacorrale&tream_01Qiver
water bodies.There are high to extensive levels of natural lacustrine sediment accumulation at the
operational monitoring station on th&obe_040Hollymount Bridge(RS30R010400As theseEPA

8 Northernireland 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 hitps://www.gov.ie/en/publication/c646eearteriakdrainageschemes/
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monitoring stationdhavehigh to extensive levels of natural sediment accumulation and are part of an
OPW drainage schemig¢will be difficult to determine if human activities locallye also contributing
sedimentto the channe(Talamhirelad GeologicaConsultancypers.comm28" February 2020).

There isalow levelof natural sediment accumulation at tHePAoperational monitoring station on

the Claureen (Mayo) 01(@Bridge in Ballyhean RS30C12040@ue to the presence of bedrock at
margins and substrate which has a negligible to low propensity to accumulate fine sediment.
Therefore, he sediment cover in the Claureen (Mayo) 0%0probablycaused by local human
activities particularlyif the levels of sediment are relatively high to excessive (>30T will be
confirmed during the LCA on the water body.

There is no natural sediment accumulation at tlgerational EPA monitoring stations on the
Cloondaver Stream (North)_0lullingar Bridge - RS30C090100and Robe_05QAkit Bridge-
RS30R010600 High to extensive levels of natural peat sediment accumulation are possible
approximately 1.4km upstream dfullingar Bridgeand low levels of natural sediment accumulation

are possible approximaty 1.7km upstream ofkit Bridge Guidance fronTalamhirelandseological
Consultancy(pers.comm., 28 CS 6 NHzI NEB  H n H i $edindeit ladcuBriulaticii¢drmiationd

suggessWf 29 € S@Sta 2F yI GdzNF £ &S RASh/and dedn@adiyoser | (A 2 y
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 ldwels of sediment found are relatively high to
SEOS&a4aA0S O6HoE:LD CKAa gAff SalLISOAlLffte 06S GKS (
2F yIFddz2NI £t aASRAYSyYyd | OOdzY dzE Baged anyiiis guidaricdedimentH p 1Y 2
leves of >30%at the monitoring station®n the Cloondaver Stream (North) 010 and Robe \WHO

likely have been caused hyman activities locally
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Figure3-1: OPW arteriatirainage (channelisatiorgnd maintenance programmia the subbasins othe Mask and Carra
PAA

Figure3-2: Natural sediment accumulation in the Mask and Carra PAA
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