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1 Introduction

1.1 Backgroundo the PriorityAreafor Action

Lough Key Priority Area for Action (PAAd@sited in North Roscommon between the towns of Boyle
and Carrickon-Shannon and is an area of approximately 8G @igure 3. The PAA forms part of the
wider 26B Upper Shannon Catchment and 26B_3 Boyle_Sc F0gOré 3. The PAA is bordered tioe

north by the Lough Allen PAA and to the south by the Killukin/Shannon PAA. The PAA asfeelected
focused work during the" cycle river basin management plan includes the 6 waterbednesriver
waterbodies Boyle_040, Demesne_010 and Mocmoyne_010 and the lake waterbddieBoyle,
Oakportand Key. It has been proposedby RoscommonCounty Counciland LAWPRQo add the
following 2 water bodies to the PAA in th& 8ycle implementation of the Riv@asin Management
Plan, therefore for completeness, the following water bodies are also included within this deskstudy,
although fieldwork will not be undertaken until thé’Zycle when the River Basin Management Plan
covering 2022 to 2027 has beapproved: Boyle 020 and Boyle 030. The addition of these water
bodiesallowfor better characterisatiorof the water bodiesat subcatchmenscale.

The waters generally flow in a south eastern direction with the Mocmoyne_010 flowing into the
Boyle_030. Th&oyle_030 in turn flows into the Boyle_040. There are multiple tributaries of the
Boyle_040 river. Ten of the twelve tributaries are inflows to Lough Key, one flows into Derrywanna
Lough and Cornacarta Lough Respectively, and the other tributary flow®ikport. Lough Key is
locatedin the eastof the sub-catchment.FinLoughisin the southreastof the sub-catchment,flowing

into Demesne_26_010 which in turn flows into Lough Key / Boyle 040. Oakport lake is also in the
south-east,situatedon the lower reachesof Boyle _040.

Both Lough Key and Boyle_040are At Risk while the Fin Boyle, Oakport, Demesne_010and
Mocmoyne_010 are aReview There is little data available on these four waterbodies as they are
unassignendnot monitoredby the EPA(Figure3).

AFA0118 oughKeyPAAFO2 1
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Legend
2 Louah Key PAA
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Drawn by: Noreen Shryane Local Authority #

e B @ e Lough Key PAA location O
Date: 15012020 in Co.Roscommon <

Figurel LoughKeyPAALocation

A catchment assessment workshop wed in Castlebar on 26to 28" April 2017. It was attended

by representatives of local authorities (Mayo, Galway, Roscommon, Leitrim, Sligo), LAWCO, Irish
Water, IFl,ForestService Coillte, NPWSTeagascz SIDAFM Marine Institute and EPABasedn 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 in the Western Region, of which Lough

KeyPAAwasone. LoughKeyPAAwasselected, fothe followingreason:

wlmportantfor tourism.

AFA0118 oughKeyPAAFO2 2
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Figure2 LoughKey PAAwithin the 26B_3Boyle_Sc_028ub-catchment
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1.2 PAASummary

Table 1summaries the risk classification, environmental objectives, ecological status, significant
pressures (and subategory) for each water body within the PAAgure 3and Figure 4illustrate the
ecologicabtatusclassificatiorandriskclassificatiorfor the LoughKeyPAAwaterbodies.Fa the Lough

Key Lake water body, two significant pressure types have been identified; Anthropogenic pressures
(boating and Lough Key Forest Park have been identified as potential pressures) and invasive species
(zebra mussels).Anthropogenipressureshave also been determined to be significant for the
Boyle_040 river water body, which is assessed at Cootehall Bridge which is downstream of Oakport

lake.

LOGHER (ROSCOMMON) 010f> o & J N i il A
© Ordnance Survey Ireland. All rights reserved. Licence number: 2019/0Si_NMA_073

Legend
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Drawn by: Noreen Shryane
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Local Authority *

Figure3 LoughKeyEcologicabtatus
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Figure4 LoughKeyRiskMap

1.3 InformationSource<onsulted

Several information sources were consulted during the preparation of the desk study for the Lough
KeyPAAincluding:

WFDweb applicationc EPAcharacterisatiordata

Satellitelmageryfor analysindanduse- https://www.planet.com

Googleearthfor time lapseaerial imagery.
LAWPRORoscommortCountyCouncilMCCworkshopon 18th October2019in Roscommon.
Pers.Commsgrom RoscommorCountyCouncil

= —a —a . -a
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Tablel Summaryof Risk Ecologicabtatus,PressuresSignificancéor the LoughKeyPAA
Ecologicabtatus
. Date to
d
WB LTS < Rk 2007 2013 Pressure Pressure Significant | Investigative meet
WBCode Body Cycle Status
Name Tvoe Risk obi 2020Q Category Subcategory Pressure Assessment Env.
yP J- values Objective
IE_SH_26B .
Boyle_020 080200 River No Q34 N/A N/A N/A N/A N/A
IE_SH_26B .
Boyle_030 080400 River No N/A N/A N/A N/A N/A
Forestry Forestry No
Mocmoyne | |IE_SH_26M .
_010 910890 River No Agriculture Pasture No A3 2027
Agriculture Pasture No
Boyle_040 IE_SH_268 River No Forestry - Forestry No IAL 2021
080600 Anthropogenic Unk v IA7
Pressures nknown es
Demesne 0| IE_SH_26D ‘ Forestry Forestry No
10 090760 River No A3 2027
Agriculture Pasture No
Agriculture Pasture No
Forestry Forestry No
Key IE—S;—ZGJ Lake No InvasiveSpecies InvasiveSpecies Yes :ﬁ; 2021
Anthropogenic
Pressures Unknown Yes
FinBoyle IE—S%—ZG—S Lake No U U U U N/A Extractivelndustry Quarries No :ﬁ; 2027
IE_SH_26_7 AL
Oakport 21 Lake No U ] ] ] N/A Agriculture Pasture No A3 2027

! U=Unassignedz=GoodM=Moderate
2n the 20132015 monitoring cycle ecological status deteriorated from Good to Moderate in Lough Key. The metric that failed to reathtGougs Macrophytes
(WFDCycle2 BoyleSubcatchmenfssessmenbDocument)

AFA0118 oughKeyPAAF02
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Table2 Summaryof Monitoring stationsandecologicabktatusfor LoughKey
DRIy (|E_SE36_724)
RiskCategory
EnvironmentalObjective
Environmental ObjectivédDate 2021
Monitoring Type Operational Biological an®upportingChemistry
Monitoring stations Phytoplankton | Station30
(Figure1) Macrophytes M 1,M 2 M3M 4, M 5andM_6
General Key Station 20, Key Station 30, Key Station 40, Key
Chemistry Station50, Sitel
Laketype Typel2: Lowaltitude, highalkalinity,deepandlargelakes
BiologicalStatus
Phytoplankton 20072009
20102012
20102015
20132018
Other AgquaticFlora
Macrophytes 20072009
20102012
20102015 Moderate
20132018 Moderate
Phytobenthos 20072009 Not applicable
20102012 Not applicable
20102015 Not applicable
20132018 Not applicable
Invertebrate Status
Monitored but nostandardhasbeen develope@nd/ or the quality elementis not usedfor statusassessment.
Fish Status
20072009 Not applicable
20102012 Not applicable
20102015 Not applicable
20132018 Not applicable

HydromorphologicalConditions

Hydromorphology

20072009 Not applicable
20102012 Not applicable
20102015 Not applicable

20132018

Evidenceof drainage

No

Comments

Macrophytes are driving the overall ecological status of this lake. Invi
species, specifically Zebra musskbve been identified as a significa
pressureon LoughKey.

Conceptuamodelrequired(Y/N)

Y

Ecologicabtatus

AFA0118 oughKeyPAAF02
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healthy waters

Waterbody

Key
(IE_SH_26_724)

RiskCategory

EnvironmentalObjective

Environmental ObjectivdDate 2021
Monitoring Type OperationalBiological an®upportingChemistry
20132018 Moderate
Observations from Macrophyte| LoughKeyhasseenadeclinein its charophytepopulationwhen 2017results
Report are compared with &@aseline survey from 2008. There has been a decr

in the maximum depth of colonisation also between these dates. The
records of plants have decreased from 118 in 200835 in 2017. The
condition of the supporting element, total phosphorus, shome overall
improvementor deterioration.Levelsare within the high/goodboundaryfor
the majority of yearsof survey(2007to 2017)andchlorophyllstatusis good.
In summary, the lake plant community is characterised by the dominan
tolerantandelodeidtaxaanddecliningCharaspecies.

Theplantcommunityin LoughKeyis somewhattypical of that seenin alake
where nutrients are higher than optimal for a natural system and wh
there are zebramusselsUsuallyin anenrichedlakethere will be areduction
in the maximum depth of colonisation and the average depth of prese
mainly due to high chlorophyll levels from increased phytoplankton gro
Both depth metrics have scored highly over the four surveys in this lak
with a reducton in the last survey. It is possible the zebra mussels
filtering enoughphytoplanktonto allowthe water to remainrelativelyclear.
There is a reduction i€haraspp. and this will typically occur in eutroph
lakeswhere elodeidspeciexanoutcompeteandshadeCharaspeciesvhen
nutrient levels are high. While the total phosphorus levels are not oy
high, the baselinemeasuremenin 2008 anda historicalmeasuremenfrom
2001 suggest it has been much higher. Where TP levels ardadnigtany
8SIFNBQ LIK2ALIK2NHzA 6Aff o0daAf R dzLd
rooted macrophytes. Thus, many tolerant species can have a compe
advantage for many years although TP levels in the water column m
falling. For Lough Key it még required that total phosphorus levels a
reduced to below the high/good boundary for many years before the la
returned to one with an optimal macrophyte community dominated by

Charaspp

Significant issue: monitoring
points

Totalphosphorus andebramussels.

Significanissue:Waterbody

TotalphosphorusandZebramusselsPotentiallysediment.

AFA0118 oughKeyPAAFO2
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2 Receptor information andssessment

2.1 ContextandSetting

The Lough Key PAA is one of 14 PAAs whopartially within Co. Roscommofigure ). The PAA
extends from the townlands of Kiltycreaghtan in the West to Clegna in the East and Aghacarra in the
Northandto Rusheenn the South.

Land use is predominantbgriculture, with areas of pasture in the south and agricultural land with
natural vegetation in the north/ norttwest. There is one urban area, which is Boyle town. There are
also areas of extractive sites, which include road and other aggregate quiriee southeast.
Throughout the northwest and east of the subatchment, there are smaller areas of coniferous
forest, peatbogs,andwoodlandscrub.Designatedirinkingwater groundwaterbodiesunderlyingthe
sub-catchment are Curlew Mountains, Gorteen and Carrickon Shannon.There is a GSlsource
protectionareafor Rockinghanspringwhichoverlapsbetweenthe Boyle_SC_01&8ndBoyle_SC_020
subcatchments.

There are no SACs or SPAs which intersect the PAA or the subcatchment in which the PAA sits.
Proposed Natural Heritage Areaforrigeenroe March (site code 000596) is in the north of the sub
catchment.FinLough(site code001636)sin the south-eastof the sub-catchment.l 2 Idaéd(Lough

YS@0 6aAiGS O2RS 5 n(woagh Key)siteschidiz®01a33), DEum Bridde I(Lgugh Key)
(site code 001631) and Tawnytaskin Wood (Lough Key) (site code 001651) are in-tesnutithe
sub-catchment Figure §.There are Walking/ Cycling Trajla A Y S Nysad Historical Trail across

the subcatchment, from northeast to northwest. Lough Key Forest Park walks are in the centre to

the eastof the sub-catchment.

Legend

" || 2] Lough Key PAA
SAC_ITM_2018_04

. || spa_tTM_2017_06

' || B pNHA_ITM_2015_11

- Lough ey~

SpecY
Y B _'# Drumman's Island (Lough

Drowaby:|  Morsen Shiyees SAC's, SPA's and pNHA's within
e ! Sevdatis Wil and intersecting the Lough Key
Date: 16-01-2020 PAA

Figure5 LoughKeyPAA interactiomwithLJb | ! Qa
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2.2 Receptoinformationtables

2.2.1 Boyle_SC 010

In order to understand the issues impacting the water quality in the PAA, it is necessary to evaluate
the chemistry available for the subcatchment upstream of the PAA which is the Boyle_SC_10. There
arethree waterbodieswithin this subcatchment: Boyle_01QpughGaraand Derrymaquirke_010.

TheBoyle_01Civerwaterbodyisinthe Boyle_SC_1@hichislocatedupstreamof the LoughKeyPAA.
This waterbody iAt Riskand is at Moderate Status (20:2918). There are two EPMonitoring

Stationsonthe Boyle_010CuppanagtBridge(OperationalwhichhasQ ValuegFigure6) andCulwoe
Bridge (Investigative)which has no Q Value Data. There is Hydrochemistrydata available for

CuppanagtBridgeonly whichispre-2007.TheannualaverageE QSvasbreachedor total phosphorus,
ammoniaandnitrate historicallyfor thissite. (Table3). TheannualaverageEQSor BODwasbreached
in 1997(1.64mg/l), 20061.925mg/l)and2007(2.72mgl/l).

Monitoring Station: RS26B080100
Code RS26B080100 Monitoring Type RIVER_STATION
Station Cuppanagh Bridge Easting 173385.66
Station Type Operational Northing 301064.91
Q Value - Chart (i )
5.0
= \/ﬂ\
4.0 -
3.5 4 \
3.0
2.5 -
2.0 -
1.5 ~
1.0
0.5
0.0 T T
1380 1983 1387 1992 1996 1993 2002 2005 2008 2011 2014 2017
1980 1983 1987 1992 1996 1999 2002 2005 2008 201 2014 2017
Result 5 4 45 4 4 4 4 4 4 4 4 35
Classification High Good High Good Good Good Good Good Good Good Good Moderate
Q-Value 5 4 4-5 4 4 - 4 4 4 4 4 34

Figure6 Q Valuesavailablefor CuppanagtBridge¢ Invertebratesdriving Status

AFA0118 oughKeyPAAFO2 10
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Table3 Outlineof parametersinfluencingwater qualityin the Boyle_010

Waterbody Boyle_010
RiskCategory
EnvironmentalObjective
Monitoring station Cuggggg%fgﬁ?;
Monitoring station type Operational
BiologicalStatus
1996
1999
2002
2005
Qvalues 2008
2011
2014
2017 Q34
2020 Q34
Water chemistry
Monitoring station Cuggggg%rggfigg
1995 0.029
1996 0.024
Ecologisaf]?;;reshold 1997 0.025
<0.025(highstatus) 1998 0.030
<0.035(goodstatus)asan annualmean
mgPIL 2005 0.005
2006 0.009
2007 0.012
BaselinePQ+ 0.019
1995 0.140
NHe+ 1996 0.144
Ecologicalhreshold 1997 0.145
<0.OGS(goZ%géig(uhsI?:ss;itgrs]LuaI mean 1998 0.140
mgN/L 2005 0.028
2006 0.029
2007 0.043
BaselineNHs+ 0.096
NGs- 1995 6.153
Indicative Ecologicallhreshold
3.5for goodstatusasan annualmean 1996 3.784
(nonefor high status atthis point) 1997 3.077
mgN/L 1998 3.31
BaselineNGs- 4.081
RHATScore NoRHATscoreavailable
Evidenceof Drainage(OPW schemedrainagedistrict or other) BoyleArterial DrainageSchemeainderOPW.

AFA0118 oughKeyPAAF02
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Waterbody Boyle_010
Commencedn July1982
Completedn Decemberl995
Thetotal phosphorusammoniaandnitrate
Comments breachedthe annualaverage EQS
historically.
Ecologicabtatus
2010; 2015
20132018 Moderate

Adeclinein qualityto unsatisfactorywas
noted at CuppanaglBridge(0100)at the
outflow of LoughGara(June2017).

Conditions improved to an extent at

Cuppanagh Bridge with a low density of th

Ephemera danica but large carpets of the
zebra mussel (Dreissena) were in a decay
stateaswater levelsinthe nutrientenriched
L.Garawere recedingn earlysummer(June

2020).
LoughGaraSPA

EPABiologistcomments
(Qvalue assessments, 2022020)

P A
rotectedAreas LoughGarapNHA

WFDObjective Good

Sediment
Ammoniajotal phosphorusandnitrate
(Historic)
Invasivespecies

Significantissue:waterbody Sediment
Ammoniajotal phosphorusandnitrate
(Historic)
Invasivespecies

Significantissue:monitoring points

The Boyle_010 has many tributaries which flow into Lough Gara whitiRiskand at Moderate
Status(20132018).

LoughGaralLakeChemistryAnalysis

Lough Gara is a low altitude, higtkalinity, shallow and large lake (Type 10). The mean EQS for total
phosphorus was exceeded at Site 1, Site 2, Site 3étrd4 in 2020. There has been no exceedance
since 2007 at Site 5. Chlorophyll levels have been below the good/moderate boundady dies
except Site 4 in 2007. Zebra mussels are present in the lake. It should be noted that Phytoplankton
biomass (chlorophyll) should be used with caution for assessing lake ecological and trophic status
when zebra mussels are present (S.I No. 770d095urface Water Regulations Amendment). The
LoughGaraNorth RoscommorRegionaSupplySchemevasnon-compliantfor pesticidesn 2015.The
keyissuesn this sourcewere MCPAandGlyphosateHowever there hasbeenno evidenceof ongoing

issues withpesticides based on recent updates from the National Pesticides in Drinking Water Action
Group.

3 Arterial Drainageof the Boyleand BonetRiversDec1996
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Local Authority #

healthy waters

Table4 Outlineof parametersnfluencingwater quality LoughGara

Gara
By IE_SH 26 728
RiskCategory
Environmental
Objective
Monitoring Station Sitel Site2 Site3 Site4 Site5
Waterchemistry
Total 2007 0.007 0.005 - 0.006 0.013
phosphorus | 2008 0.034 0.024 0.036 0.040 0.020
(mgP/) 2009 0.023 0.018 0.020 0.025 0.013
_ 2010 0.020 0.020 0.025 0.030 0.015
Highstatus>X 5577 0.020 0.018 0.028 0.023 0.015
0.010(mean) 55715 . . . . a
Goodstatus>X
0.025(mean) 2013 0.028 0.020 0.020 0.025 0.020
(Total 2014 0.013 0.013 0.014 0.032 0.014
phosphorus | 2015 0.021 0.018 0.020 0.025 0.015
mg/l ) 2016 0.015 0.018 0.018 0.027 0.013
2017 0.020 0.022 0.025 0.031 0.020
2018 0.019 0.019 0.021 0.033 0.019
2019 0.021 0.022 0.026 0.033 0.018
2020 0.030 0.029 0.030 0.045 0.024
Baseline TP 0.023 0023 0.026 0.036 0.020
(2017-2020)
Totalammonia | 2007 0.018 0.018 0.021 0.011 0.024
(mgN/l) 2008 0.021 0.021 0.028 0.035 0.015
2009 0.019 0.021 0.021 0.029 0.015
Highstatus>X | 2010 0.033 0.021 0.024 0.049 0.019
0.040(mean) [2011 0.021 0.021 0.021 0.019 0.019
and)i0.0QO 2012 _ _ _ _ _
(95%ile) 5013 0.015 0.016 0.017 0.022 0.008
g%%‘és(ﬁ“;g;‘ 2014 0.024 0.028 0.032 0.034 0.024
an d0.140 2015 0.016 0.017 0.016 0.011 0.029
(959%ile) 2016 0.013 0.013 0.026 0.013 0.010
2017 0.014 0.010 0.018 0.023 0.014
2018 0.014 0.015 0.010 0.017 0.010
2019 0.016 0.018 0.021 0.010 0.010
2020 0.031 0.022 0.024 0.018 0.018
Baseline NH 0.019 0.016 0.018 0.017 0.013
(2017:2020)
Chlorophylla | 2007 3.50 8.56 4.09 20.43 5.45
(no/l) 2008 5.68 5.05 5.55 6.20 2.0
2009 4.15 4.38 6.08 6.25 2.6
Laketype 10 [ 2010 4.75 5.6 6.78 5.78 3.68
HG:5.8 2011 4.58 3.65 6.08 6.20 2.75
2012 - - - - -
2013 3.40 3.95 3.85 5.68 2.65
2014 2.75 2.28 2.43 3.65 2.73
AFA0118 oughKeyPAAF0?2 13
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Gara
el IE_SH_26_728
RiskCategory
Environmental
Objective
Monitoring Station Sitel Site2 Site3 Site4 Site5
GM: 1¢ 2015 3.27 3.43 4 4.87 3.77
2016 4.03 4.63 4.50 4.60 4.3
2017 3.10 3.65 3.93 5.03 2.98
2018 1.85 1.9 1.83 1.78 2.35
2019 2.08 2.15 2.38 3.68 4.03
2020 1.60 1.9 2.33 4.50 3.63
Baseline chlorophyll a 2.16 2.40 2.62 3.75 3.25
(20172020)
Significantissue: TotalphosphorugHistorically-2009and previousyears)
monitoring points InvasiveSpeciesand Sediment
Significantissue: TotalphosphorugHistorically-2009and previousyears)
waterbody InvasiveSpeciesand Sediment
Comments The total phosphorus levels across all five sites 213 to 2018 are showing a
upward trend. In 2008 and potentially prior to this year, total phosphorus lev
exceeded the mean EQS for good status across Sitesrithis lake. Therefore,
there is potentially phosphorus within the lakebed sediments Wiéca constant
supplyto lakemacrophytesThereisa downwardstrend in LoughGarafor total
ammonia (as N) and chlorophyligpendix A9.1). The invasive Dreissena is no
rampant nearthe lake outflows (EPABiologist2020).

TheDerrymaquirke_01@iver waterbody isat Reviewand is unassigned with no hydrochemistry
dataor Q Valuesavailablelt flowsinto LoughGaranearthe outfall of the Boyle _01Giver.

2.2.2 Boyle_SC 020

The 29cycle Lough Key PAA does not include the Boyle 020 and Boyle_030 river waterbodies but in
orderto understandthe issuesn the LoughKeyPAAit isnecessaryo evaluatethe chemistryavailable

for thesewaterbodies.

TheBoyle 020waterbody isNot at Riskand is at Good Status. It has one EPA operational monitoring
station (Footbridgel.8kmu/s Boyle). TheQ Valuedor this stationcanbe seenin Figure7 below. The
hydrochemistry data is detailed ifiable 5The hydrochemistry data for 2007 onwards does not
indicateanissuewith ortho-phosphate hitrate, ammonia.lnthe late b n Q & 11 31 lEEVver,aspike

in ortho-phosphate was noted2002), and ammonium and nitrate exceedances. In addition, the
annual average EQS for BOD was breached in 1998 (1.630mg/l), 2003 (1.597mg/l) and in 2005
(1.674mgl/l).

4 Thephytoplanktonboundaryconditionsfor laketypes7,8,11and12 shallapplyon aninterim basisfor classifyindaketypes

not currently listed. EQR boundary conditions are yet to be developed for shallow calcareous lakes i.e., lake type 10 e.g.,
Lough Gara. The chlorophyll a boundary conditions for lake types 7, 8, 11 and 1g4 8 High/ Good and 10 ug/l for
Good/Moderate.

AFA0118 oughKeyPAAFO2 14
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Local Authority #

@

Monitoring Station: RS26B080200
Code RS26B080200 Monitoring Type RIVER_STATION
Station Footbridge 1.8 km u/s Boyle Easting 178838.16
Station Type Operational Northing 301860.12

Q Value - Chart (i
5.0

i A

4.0 4 > S

2.5 -

2.0 -

2.5 -

2.0

1.5

1.0 -

0.5 -

0.0 T T T

1971 1974 1578 1980 1982 1987 1952 1596 1993 2002 2005 2008 2011 2014 2017
1971 1974 1978 1980 1983 1987 1992 1996 1999 2002 2005 2008 20m 2014 2017

Result 5 5 5 5 45 45 4 4 4 45 4 4 4 4 4
Ciassification High | High High High High High Good Good Good High Good Good Good Good Good
Q-Value 5 5 5 5 45 45 4 4 4 45 4 4 4 4 4

Figure7 Q Valuesfor Footbridgel1.8kmu/s Boyle

TheBoyle 03GsalsoNot at Riskandis at GoodStatus.It hasone EPAoperationalmonitoringstation
(Drum Bridge (Boat House Fordlhe Q Values for this station can be seeffigure 8below. The

hydrochemistry data is detailed ihable 5 The hydrochem

istry data for 2007 onwards does not

indicateanissuewith the y” dzii NJorfhg-gh@sphate, nitrateor ammonia,howeverit isnoted that in

idKS

f I  S-phihopieate, amraoNilinKa®d nitrate levels were much higher than they are today
indicating nutrient pollution issues at that time. &dldition, there were breaches in the annual mean

EQSfor BODin 1996 (1.563mg/l), 1998 (1.558mg/l), 2004 (1.933mg/l), 2006 (1.555mg/l), 2007

(2.6mg/l), 2008(1.65mg/l)and2014(1.56mg/l).

AFA0118 oughKeyPAAFO2
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Monitoring Station: RS26B080400

Code RS26B080400 Monitoring Type RIVER_STATION
Station Drum Bridge (Boat House Ford) Easting 181627.00
Station Type Operational Northing 303947.00
Q Value - Chart (3]

- 1

1971 1978 1980 1983 1987 1992 1996 1999 2000 2002 2005 2009 2011 2014

1971 | 1978 1930 1983 1987 1992 1996 1999 2000 2002 2005 2009 2011 | 2014 2017
Result 5 35 35 4 4 4 4 4 4 4 45 4 4 4 4
Classification High | Moderate | Moderate | Good | Good |Good |Good | Good | Good | Good | High | Good | Good | Good | Good
Q-Value 5 34 34 4 4 4 4 4 4 4 45 4 4 4 4

Figure8 Q Valuesfor Drum Bridge(BoatHouseFord)

TheBoyle 040is At Riskand is at Moderate Statust has one EPA operational monitoring station
(Cootehall Bridge)The Q Values for this station can be seefigure 9below. Thehydrochemistry

REGE F@FATF0ES FTNRBY wanntT 2y6k NR& R2 Sphosphatd, Ay RAO

nitrate or ammonia Table §. There has been no breach in either EQS dmmonia or orthe
phosphate since 2007. In the late don dspaike in ortho-phosphate was noted in 1997, while
ammonium and nitrate levels were also significantly higher than they are today. In addition, there
were exceedances the annualMeanEQSor BODIn 2006(2.034mg/land2014(1.59mg/1). It should

be notedthat the monitoring point howeveris downstreamof LoughKey,anddownstreamof Oakport

Lake, giveiits locationat Cootehall Bridge, anithereforeis not reflectinginputsto LoughKey.

AFA0118 oughKeyPAAFO2 16
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Monitoring Station: RS26B080600
Code RS26B080600 Monitoring Type RIVER_STATION
Station Cootehall Bridge 189460.00
Station Type Operational Northing 303610.00
Q Value - Chart (3]
35 B ———
1
1971 1974 1980 1983 1992 1996 1999 2002 2005 2009 2011 2014
1971 1974 1980 1983 1992 1996 1999 2002 2005 2009 2011 2014 2017
Resuft 5 5 5 45 4 4 4 4 4 4 4 35 35
Classification High High High High Goox Go G Go Good 0! G 0 te Moderate
Q-Value 5 5 5 45 4 4 4 4 4 4 4 34

Figure9 Q Valuedor CootehallBridge

Having reviewed the aerial imagery from Google Earth, it does appear that there was thinning of the
Coillte forestry in February 2013 immediately upstream of Oakport lake which may have contributed
to the declinein the statusin the 2010-2015period.

AFA0118 oughKeyPAAFO2 17
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Local Authority #
Iyl kA vre

WLILOI D g’:"
O -y Programme

vibrant communities | catchment assessment | healthy waters

Table5 Outlineof parametersinfluencingwater qualityin the Boyle_020Boyle_030Boyle _040

Waterbody Boyle_020 Boyle_030 Boyle_040
RiskCategory
EnvironmentalObjective
Monitoring station Footbridgel.8km u/s Boyle DrumBridge(BoatHouseFord) CootehallBridge(RS26B080600)
(RS26B080200) RS26B080400
Monitoring station type Operational Operational Operational
BiologicalStatus
1996
1999
2002
2005
2008 - -
Qvalues — ]
2011
2014 Q34
2017 Q34
2020 Q34 Q3
Water chemistry
Monitoring station Footbr(iggsr-zzléglérgouzlgoli;oyle Drum Briggseé(gé)gggzgcs)eFord) CootehallBridge(RS26B080600)
1995 0.029 0.042 0.014
1996 0.025 0.049 0.021
1997 0.024 0.036 0.062
1998 0.030 0.025 0.025
2000 - 0.014 -
2001 - 0.014 -
2002 0.057 0.016 -
2003 0.009 0.013 -
PO+ 2004 0.019 0.015 -
Eﬁggﬁgﬁ' 2005 0.016 0.013 0.015
<0.025(high 2006 0.017 0.017 0.012
<o_3t§é%§3) od | 2007 0.012 0.022 0.010
status) as an 2008 - 0.018 0.013
annualmean 2009 - 0.019 0.011
mgP/L 2010 - 0.016 0.009
2011 - 0.011 0.009
2012 0.011 0.017 0.013
2013 0.009 0.013 0.009
2014 - 0.014 0.007
2015 0.019 0.015 0.008
2016 0.008 0.008 0.007
2017 0.010 0.008 0.007
2018 0.009 0.009 0.008

AFA0118 oughKeyPAAF02
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Waterbody Boyle_020 Boyle_030 Boyle_040
2019 0.010 0.009 0.015
2020 0.021 0.012 0.009
BaselinePOr+ (201 7-2020) 0.013 0.010 0.010
1995 0.140 0.143 0.140
1996 0.144 0.139 0.142
1997 0.140 0.140 0.140
1998 0.140 0.140 0.140
2000 - 0.018 -
2001 - 0.028 -
2002 0.102 0.045 -
2003 0.069 0.034 -
2004 0.041 0.040 -
NHs+ 2005 0.041 0.028 0.031
Ecological
Threshold 2006 0.036 0.027 0.019
<0.040(high 2007 0.051 0.030 0.022
status)
<0.065(good 2008 - 0.038 0.034
status) as an 2009 - 0.059 0.027
annualmean
2010 - 0.051 0.022
mgN/L 2011 - 0.021 0.022
2012 0.024 0.030 0.021
2013 0.050 0.033 0.020
2014 - 0.045 0.027
2015 0.024 0.036 0.041
2016 0.026 0.032 0.026
2017 0.036 0.022 0.026
2018 0.068 0.046 0.017
2019 0.034 0.026 0.027
2020 0.036 0.040 0.019
Baseline Nk
(2017:2020) 0.044 0.034 0.022
1995 5.176 6.452 6.1
1996 4.175 4.101 3.895
NOs- 5 1997 3.415 3.658 2.912
Indicative 1998 3.450 4.180 41
Ecological
Threshold 2002 1.609 0.280 -
3.5 for good
status as an 2003 0.221 0.283 -
annual mean | 5004 0.830 0.837 -
(nonefor high
statusat this 2005 0.377 0.393 0.334
point) 2006 0.568 0.563 0.460
mgN/L 2007 0.509 0.446 0.471
2008 - 0.371 0.373

5 Forthe Boyle_02(nitrate is not includedin the sampling thereforetotal n wasused
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Local Authority #

‘ont communities | catchment assessment

Waterbody Boyle_020 Boyle_030 Boyle_040
2009 0.295 0.265
2010 0.301 0.246
2011 0.374 0.334
2012 1.008 0.298 0.271
2013 0.885 0.315 0.223
2014 0.307 0.283
2015 1.103 0.257 0.259
2016 0.411 0.126 0.196
2017 0.655 0.350 0.264
2018 1575 0.190 0.184
2019 0.940 0.366 0.420
2020 1.435 0.325 0.213

?ggi;i_nz%;)@) 1.151 0.308 0.270

Hydromorphology
RHATScore NoRHATscoreavailable NoRHATscoreavailable NoRHATcoreavailable

Evidence of Drainage (OPW
scheme drainagedistrict or

BoyleArterial DrainageSchemeunder OPW.

Commencedn July1982

Completedn Decemberl 995

The OPW carried ouhaintenance works on channel CO (Boyle_020, Boyle_030 and the Boyle_040
inflowing into Lough Key from Boyle Toviogtween October 2018 and June 2019.The works commence

other) at DrumBridge(WoodenBridge)near N4 and concludedust downstreamof C1/15(Outfall ofLoughGara).
Theworksprimarilyconsistedof pruningof brancheswith sometree cutting andthe removalof some
fallentrees frombed of theriver. OPWdo not intendto carry out maintenanceon this channelagainfor a
numberof years.
There is an upward trend for )
ammonia (as N) and total ThZ:]eézagolwr\:vv\?;?é::e(:]?;;oN There is a downward trend in
Comments Oxidised\Nitrogen(TONXince ammonia(asN), ortho-phosphate

ammonia (as N) and ortho

2013anda downwardtrend . and TONsince2013.
for ortho-phosphate. phosphatesince2013.
Conceptuamodelrequired
(YIN) Y Y Y
Ecologicabtatus
2010z 2015 Moderate
20132018

EPA Biologist comments
(Qvalueassessments, 2017
2020)

The EPAperational station
witnessed a decline to
unsatisfactory condition.

Increasedoleranttaxawerea
consequence of the excessiv¢
algae (Cladophora glomerata
and high levels of interstitial
siltation. The sensitive
invertebrate indicators had
much reducedlensities
relative to what would be
expected in such favourable
cobblehabitat (June2020).

Quality at Drum Bridgeas
satisfactory, although only
marginally better than the
upstream station. Siltation and
eutrophication was still in
evidence there in thivorderline
reach. An exceptionally high
densityof roachfry wasobserved
in the vicinity of Drum Bridge
(June2020).

Ecological status deteriorated from
Goodto Moderatein 20132015.An
increase in siltation with calcareous
features were noted by thEPA
biologist. The station at Cootehall
Bridge (0600) saw a further decling
with an absence of the mayfly,
Ephemera Danica noted here agail
(June2017)

Quality declined further at
CootehalBridge Athoroughsearch

failed to produce E. danica and
zebra mussel and the water louse
Asellushadanincreaseddensity.

The invasive Dreissena is now

rampantnearthe lakeoutflows

(June2020).

6 Arterial Drainageof the Boyleand BonetRiversDec1996
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Local Authority #

Waterbody

Boyle_020

Boyle_030

Boyle_040

ProtectedAreas

RockinghanSpringsina GSI
Special Protectiorea.

Rockinghanspringsina GSI
Special Protectiofrea.

Proposed\aturalHeritageAreasg
Corrigeenroe March, Fin Lough,
I 23Q& L&a&fFYyR ¢
5NHzY Yl yQa Laftly
Drum Bridge (Lough Key),
TawnytaskinNood (LoughKey).

Rockinghanspringsina GSI
SpeciaProtectionArea.

WFDObjective

Good

Good

Good

Significantissue: monitoring
points

Historicallynutrients. Recent
upwardstrend again.
Sediment

Historically nutrients. Recent
upwardstrend again.Sediment

Historicallynutrients.
Invasive Species
Sediment

Significantissue:waterbody

Historicallynutrients. Recent

Historicallynutrients. Recent
upwardstrend again.Sediment

Historicallynutrients.

upwardstrend again. Sediment

Sediment

LoughKeyLakeChemistryAnalysis

The mean EQS for total phosphorus was exceeded in 2008 across all monitored sites and in 2009 at
station30. Sincethen, the nutrient levelsin LoughKeyhaveremainedat or belowthe good/moderate
boundary. The EPA macrophyte report for Lough Key states that the baseline measurement in 2008
and a historical measurement from 2001 suggests that total phosphorus washighar than it has

been more recently. Analysis of the hydrochemistry data from the Boyle 020 and Boyle 030 would
tendto confirmthis, giventhe higherortho-phosphorusoncentrationgecordedin the late ¢ n (@995

¢ 1998). Where total phosphorus levelare high for many years, phosphorus will build up in the
sediment and can be used by rooted macrophytes. Many tolerant species can have a competitive
advantagdor manyyearsalthoughtotal phosphorudevelsin the water columnmaybe falling.

Chlorophyll levels have also been below the good to moderate boundary for the majority of years
between 2008 and 2020 except for Station 30 in 2009 and 2018 and Station 40 in 2020. It should be
noted that phytoplankton biomass (chlorophyBhould be usedwith caution for assessing lake
ecological and trophic status when zebra mussels are pre&htNo. 77 of 201Surface Water
Regulationdmendment).

The 2017 plantstatus of Lough Key is moderate and has been sitiee 2014 survey when it
deteriorated fom good status. The 201818 Macrophyte report for Lough Key statést K S
plantcommunityis characterisedy the dominanceof tolerantand elodeidtaxa andlow and declining
Chara species. The plant community in Lough Key is somewhat typilcat eéen in a lake where
nutrientsare higherthan optimal fora natural systemandwherethereare zebramussels.

S

Usually in an enriched lake there will be a reduction in the maximum depth of colonisation and the
averagedepthof presencenainlydueto highchlorophyllevelsfromincreasedhytoplanktongrowth.
Bothdepthmetricshavescoredhighlyoverthe four surveysn thislakebut with a reductionin the last
surveyltispossiblehe zebramusselsarefiltering enoughphytoplanktonto allowthe water to remain
relatively clear. There is a reduction in Chara spp. and this will typically occur in eutrophic lakes where
elodeidspeciesanoutcompeteand shadeCharaspeciesvhennutrientlevelsareK A 3 K ¢ ¢
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LoughKeyPAADesktopAssessmer

Table6 Outlineof parametersinfluencingwater qualityin LoughKey

Ke
WEIEIS)] (|E_SH_)£6_724)
RiskCategory
Environmental
Objective
Monitoring Station Site 1 Key Station20 | Key Stationr30 | Key Statiord0 |Key Station50
Waterchemistry
Total 2007 - - - - -
phosphorus | 2008 0.032 0.026 0.027 0.026 0.025
(mgP/) 2009 0.016 0.015 0.030 0.014 0.015
_ 2010 0.018 0.017 0.015 0.019 0.019
HighstatusX 50717 0.018 0.013 0.014 0.013 0.014
g-gjgs(gfu"’}srg‘ 2012|  0.019 0.022 0.018 0.018 0.014
0.025(mean) |-2013 0.020 0.020 0.022 0.019 0.020
(Total 2014 0.020 0.020 0.020 0.017 0.016
phosphorus |.2025 0.021 0.020 0.022 0.019 0.019
mall ) 2016 0.018 0.018 0.017 0.017 0.019
2017 0.020 0.020 0.020 0.018 0.019
2018 0.020 0.018 0.021 0.018 0.018
2019 0.020 0.019 0.018 0.018 0.020
2020 0.019 0.021 0.018 0.032 0.018
Baseline TP 0.020 0.020 0.019 0.022 0.019
(2017-2020)
Totalammonia | 2007 0.010 0.010 0.010 0.020 0.015
(mgN/l) 2008 0.007 0.022 0.032 0.007 0.075
2009 0.017 0.016 0.035 0.017 0.021
Highstatus>X | 2010 0.030 0.025 0.030 0.022 0.025
0.040(mean) [2011 0.013 0.013 0.016 0.023 0.020
and%0.090 50712 0.006 0.006 0.005 0.006 0.007
(95%ile) 5013 0.017 0.015 0.020 0.015 0.015
g%%‘és(t&“:n);‘ 2014 0.010 0.010 0.010 0.010 0.010
and>0.140 | 2015 0.017 0.017 0.016 0.016 0.015
(95%ile) 2016 0.010 0.012 0.010 0.010 0.010
2017 0.020 0.019 0.023 0.020 0.018
2018 0.010 0.012 0.010 0.010 0.015
2019 0.020 0.020 0.021 0.023 0.021
2020 0.010 0.018 0.010 0.015 0.02
Baseline NH 0.015 0.017 0.016 0.017 0.019
(20172020)
Chlorophylla | 2007 2.050 1.600 2.267 2.100 2.067
(ug/l) 2008 4175 4.900 3.975 5.275 4575
2009 5.500 5.925 26.550 5.375 6.275
Laketype 12 | 2010 3.900 4.500 3.975 4.925 5.050
HG:5.8 2011 4.467 3.566 5.700 4.633 5.466
GM:10 2012 2.550 2.300 2.500 2.125 2.400
MP:20 o183 5.125 6.225 5,050 6.375 6.100
PB:40 2014|  6.475 7725 5.475 6.825 6.050
2015 5.350 5.900 6.300 6.400 8.050

AFA0118 oughKeyPAAFO2 22
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S
LoughKeyPAADesktopAssessmer e
Key
BN (IE_SH_26_724)
RiskCategory
Environmental
Objective
Monitoring Station Sitel Key Station20 | Key Station30 | Key Statiord0 |Key Stations0
2016 7.750 6.925 7.450 7.475 9.900
2017 3.150 4.275 3.850 3.600 4.625
2018 2.825 5.000 27.875 6.500 5.525
2019 4.975 4.800 3.950 4.450 5.775
2020 4.000 7.067 8.200 23.33 6.267
Baselinechlorophylla 3.738 5.286 10.969 9.470 5.548

(20172020)

Significant issue:
monitoring points

Total phosphorus (historicalty2008 & potentially in previous years) and Invasi
SpeciesPossibl\sediment.

Significant issue:
waterbody

Totalphosphorughistoricallyg 2008& previousyears)andlnvasiveSpecies.

Possiblysediment.

Comments

The total phosphorus levels in Lough Key across the 5 operational monitorin
from 2013 to 2019 are showing a downward trend. In 2008 (@otentially prior
to this year although we have no data to confirm this), total phosphorus I
exceeded the mean EQS for good status across all monitored sites on th¢
Therefore thereispotentially phosphoruswithin the lakebed sedimenta/hichisa

constant supply to lake macrophytes. Total ammonia (as N) and chlorophy
showinganupwardtrend (AppendixA 9.2).
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3 SignificanPressures

3.1 Agriculture

Agriculture has not beerdentified as a significant pressure on any water body within the Lough Key
PAA based on EPA characterisation (2015). However, given that the potential significant issues are
total phosphorus (at least historically) and potentially sediment, agricultulenai be ruled out as a
potential significantpressureat this stagein the process.

TheLoughKeyPAAisdominatedby a mix of both peatandpoorly drainingsoils,primarilyto the north

and north west of Lough Key, and well drained soils to gbeth and south west of Lough Key.
Phosphate PIP tends to be higher ranked along the smaller tributaries entering the Boyle Rieer such

the Mocmoyne_010, and along sections of the Boyle 020 waterbody, and to the north of Keygh
(townlandsof e.g.,Dom, Derryvunny Annagh/Rumaila)Jpstreamof the PAAs LoughGaraand the
Boyle_010 and PIP for phosphate is significantly higher in this subcatchment (Boyle_SC_&di0). PIP
surfacewater nitrate is generallylow in the PAAwater bodies,bar somerank 1 -3 PlPareasto the

south of Lough Key (e.g., Demense_010). Upstream of the PAA in the Boyle SC_010 sub catchment
there is only one small pocket of higher ranked PIP for nitratg) (b the Ballymore West and East

area.

Agriculture is identifiedtrough EPA characterisation{Zycle) as a significant pressure on Lough
Gard. Theassociatedictivitiespotentiallyleadingto this pressurewere identified asuseof MCPAfor

rush control however recent updates from the National PesticideBrinking Water Action Group
show that Lough Gara is no longer appearing on exceedance updates. The pollution impact potential
for phosphate map shows significant areas of relative risk for phosphate loss from agriculture to
surfacewater asshownin FigurelO.

Themajority of the Boyle_SC_01&8ndBoyle_SC_028farmingbelow 170kgof nitrogenper hectare.
There are two herdowners farming between the 1Z00kgs of nitrogen per hectare. There are 30%
well drainedsoils,35%Poorlydrainedsoilsand 23%peatsoilsin the Boylesubcatchments

Figure 1). Agriculture in the Boyle_SC_010 and Boyle_SC 020 is extensive and the main farming
enterprises are beef/suckler. The average farm size igglBHa. This information is based on the
2014 LPIgata.

7 UpperShannor(Boyle)CatchmentAssessmer2010-2015(HA26B) Decembe2018
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Local Authority #
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3.2 UrbanWasteWater(BoyleAgglomeratiorand CombinedSewerOverflows)

Thetown of Boyleis servedby alargemostlycombinedseweragesystemwith dedicatedstorm sewers
which drain to the river (Agglomeration PE of 2,001 to 10,000). All foul flowstiremarious areas
are collected at a main pumping station located at the treatment pl&igure 12. The town has a
numberof lightindustrieswhichdischargeonly domesticgradeeffluentto the collectionsystem.

All effluent from the Boyle WWTP discharges to the Boyle_040 river through a single discharge point
(SW1). The wastewater treatment plant has a capacity PE of 6,000. The treatment process includes
the following: - Preliminary Treatment (Screening and Grit Remov@&écondary Treatment (Fine
BubbleDiffusedAeration),Nutrient RemovalChemicaDosingfor phosphorougemoval).

Thehistory of exceedances the ELV$2012,2014,2015and2016)leadto anumberof improvement
workswhichwere undertakenin 2017:

1 The preparation of a Drainage Area Plan and Wastewater Source Control Study has been
undertaken in Boyle to accurately estimate the condition of the existing networks aritbtihe
andloadarrivingto the WastewaterTreatmentworks.

1 Themanhole and sewer CCTV survey are complete for the Town and the Flow and Rainfall

Surveyin Boyleare alsocomplete.

TheModel build for the networkin the Townis ongoing.

The above works are completed and at Presentthere are no plans for further capital

investmentin the BoyleWastewaterTreatmentPlant(November2019).

=a =4

In2018,the final effluentfrom the PrimaryDischargdointwasnon-compliantwith the EmissiorLimit
ValuegELVJor ortho phosphate(mg/l) andammoniaNH; (mg/l). Therewere5 incidentsat the plant
whichwerereportedto the EPAIN 2019,the final effluent from the PrimaryDischargd®ointwasnon-
compliant with the ELV for ammonia Blfing/l). There were 2 incidents at the plant which were
reported to the EPA. The nmdg ! 9w F2 NJ .Based b andbiert in&ioring fesdults a &
deteriorationin BOD concentrationglownstreamof the effluentdischargdsnoted. A deteriorationin
water quality has been identified, however it is not known if it or is not caugddebWWTP. Other
causef deteriorationin water qualityintheareaaredzy | y2 gy € ®

LAWPRO have completed an assimilative capacity assessment for the WWTP using data feord 2018
2019. The calculations do not demonstrate an assimilative capesitie relating to the primary
discharge,or an available headroom capacity issue. The hydrochemistrydata availablefor the

Boyle 030 (Drum Bridge (Boat House Ford) monitoring point, downstream of the primary discharge
and SWOs) does not indicate an issud (G K ( KS vy dphiadgh&8ey fiit@@ or ANdiokia
However, it may be possible that nutrients are being transported to the downstream Lough Key and
areaccumulatingn the lake. Therewere breachesn the annualmeanEQSor BODin 2007 (1.6mg/l),

2008 (1.65mg/l) and 2014 (1.56mg/l). There has been numerous individual exceedances in the mean
EQSor ammoniaandBODfrom 2016to 2020.

The availability of the phytoplankton for the zebra mussels depends on seasonal factors and on the
available phosphorus in Lough Key. It is known that the main source of this nutrient is through the
loadings from Boyle WWTP, as agriculture is marginal in the catchment (Lucy 2005). The WWTP
phosphorugemovalsystemin 2002wasintendedto significantlyreduceloadingsFrom2001to 2003,

TP loadings to the lake dropped from mesotrophic to oligotrophic levels and it was anticipated that
this would continue indefinitely. It was hoped that this perhaps waeakllt in a reduction in theebra
musselpopulation dueto a subsequenteductionin availablefood (phytoplankton)However,
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accordingto the data in the subsequentdecade, WWTP phosphorus loadings were mostly
mesotrophic (except 2007, 2010, 2013) as were the lake water TP levéth, nefiect an input from
the WWTP(Lucy2015).8

LAWPRO were made aware of potential intermittent discharges from the Wooden Bridge pumping
stationinto the BoyleRiverat the communityinformationmeetingheldon 24" of October2019.These
incidents were of particular concern to the locals given the nature of municipal wastewater materials
they observed close to the discharge location of the pumping station. Also, it had been noted that
these potential discharges were occurring at times ottiean storm weather events or periods of
prolonged wet weather.SWOfacilities such asWooden Bridgepumping station should not be
operatingduringdry weather. Thisissuewill be assesseduringthe LCAto gatherfurther evidence If
aproblemisfound, LAWPR®@ill liaisewith IrishWater.

Legend
) Lough Key PAa

@ csos

3 WwTP Location
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Figurel2 CombinedSewerOverflowsandWWTPLocation

82015W-SS$18 - ZebraMusselSurveyof Lough Kep015
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3.3 Anthropogenid®ressures

Recreationapressures.g.,boatingandLoughKeyForestParkare potential sourcesof anthropogenic
pressures on the Boyle 040 and Lough Key based on EPA characterisation (2015). There are two
private marinas in the PAA: The Moorings and Tara Marina. There are eight moorings tocé#ted

Boyk River and Lough Key; seven of these are operated by Waterways Ireland and one is a private
mooring (Lough Key old Harbour).There are two Waterways Ireland pump out facilities (one at the
Boylecanalandthe other at LoughKeyForestParkat the Marina).

Thefollowing are possiblempactsfrom recreationalactivities:

=

Thereleaseof hydrocarbonsnto the environmentby the enginesof recreationalboats.

2. Oily and bilge water: unburnt or incompletely burnt fuel, particulates and traces of oil are
released and they can accumulate locally, especially when boats are stationary, which results
in anoil film onthe surroundingwater.

3. Sewage and grey water: grey water (washing waters) from recreational craft contains a wide
rangeof chemicalsandfats and canoften be releasednto waterbodies.

4. Antifouling paints which are used to prevent marine organisms developing on the surface of

the hull. Thebiocideagentsthey containmightbe toxic, but their useis regulated?

3.4 InvasiveSpecies

The zebramussel (Dreissena polymorpha) is an aquatic invasive species, which spread to Lough Key
from the lower Shannon in the late 1990s. Zebra mussels are effective filter feeders, with high
individualclearanceatesof phytoplankton,cyanobacteriaandother particles.Successfutolonisation

of a lake results in increased transparency and decreased chlorophyll levels and often a consequent
decrease in total phosphorus in the water colurtfhiThe total phosphorus levels in Lough Key across
the 5 operational monitoring sitesfrom 2013to 2019are showinga downwardtrend. While the total
ammonia (as N) and chlorophyll concentrations are showing an upward trend. One possible effect is
that while the zebra mussels are stripping the lake of phytoplanktory #re depositing nutrients at

the bottom of the lake which will makes more plants grow. They are also causing more light to get to
the bottom of the lake which would also help these plants to grow. Water transparency could also
change fish behaviouAnglers have also pointed out that by covering the bottom of lake they could
alsoaffectthe hatchesof certaintypesof insects, whiclprovidevital food for trout andsalmon?!

9 https://ec.europa.eu/environment/integration/research/newsaleftlf/87na2_en.pdf
10Dr. Frances Lucey, 2005, Nutrient Levels and the Zebra Mussel population in Lough Key
11 hitps:/fwww.irishtimes.com/news/chartingpillions-of-colonisingmussels1.332867

AFA0118 oughKeyPAAFO2 28


https://www.irishtimes.com/news/charting-billions-of-colonising-mussels-1.332867

Local Authority #

@

healthy waters

LoughKeyPAADesktopAssessmer

4 Otherissuesandpressures ithe PAA
4.1 Forestry

Forestry hasnot beenidentified asa significanfpressureon anywater bodywithin the LoughkKeyPAA
based on initial characterisation.However, given that the potential significantissuesare total
phosphorugatleasthistorically)andpotentially sediment,forestrywill not be ruled out asa potential
significant pressure at this stage in the process. There is an extensive area of both pri/&teilte
forestry in the upper reaches of the sub catchment on old red sandstone where forest mediated
acidificationcouldbe anissue(Figurel3).

Within private plantations, the main species planted within the PAA 8ilea Spruce. The second
most common species was broadleaf (other mature). For Sitka Spruce , broadleaf (other mature) and
Norwayspruce the majority of plantingtook placein the m d han@an 1 anXidereforewould have
beensubjectto new ForestServee guidelinesregardingbuffer zonemanagementlongwatercourses

e.g., within the buffer zone, ground preparation and other forest operations curtailed in order to
protect water quality. In addition, drainage channels leading from the site must tapebefore
entering the buffer zoneWithin the Coillte plantations, the main species planted was Sitka Spruce.
The second most common land use type is comprised of felled, bare plantable and unplantable,
burned and water. The third most common specieN®way Spruce. Private planting has been
R2ZYAYFGSR o0& {AG1lF {LINMHzOS GKS YIFI22NA(Ge 2F 6KAOK
would have been subject to new Forest Service guidelines regarding buffers zone management along
watercourses.
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4.2 HistoricLandfill

There is a historic unlicenced landfill site, Boyle landfill, in the upper reaches of the Mocmoyne_010
RWB Figure 14. This landfill is not lined and it was capped with whatever soil was available at the
time. This landfill closed in 1998. This landfill was monitored once a year between 2002 and 2015 by

the local authority. There iao other monitoring data available. There were three surface water
monitoring sites(SW1,SW2and SW3andfive groundwatermonitoringsites(BH1,BH2,BH3,BH4and
BHG6). There were numerous exceedances of the mean EQS for ammonia amceB@dee SWites.
¢KS 2NIK2LIK2aLKIGS ¢F-a o0St2¢ 020K 9v{ Qainthel

{2m

mean EQS at SW3. There were multiple exceedances in ammonia and orthophosphateatcross

boreholesites. Therewere no remediationworkscompletedon Boylelandfill.

Legend
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Figurel4 HistoricLandfillwithin the Mocmoyne_01Riverwaterbody

4.3 Industry(Sectiords)

Thereare FourSectiord Licencesn the 2" cyclewaterbodies:AghacarraHousingEstate(WR01-19),
BramerDoonLimited (TheMooringsRestaurantfWR01-18),KatonahDevelopmentd.imited (Seven
domestic dwellings) (WP4-04) andTara Marina(Paddy Gilboy (WR02-04A) Figure 1% and one

Sectiordin a3 cyclewaterbody KeywaterFisheries_td.)
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AghacarraHousing Estate This housing estate is located in the North West of the PAAnear
Corrigeenroe village. The associated wastewater treatment plant was substantially upgraded under a
new applicationin 2019 including that it now dischargesto ground water (CurlewsMountain
Groundwater body) and not to surface water as was originally the ddsemonitoring data will be
assessewvhenit becomesavailable.

Bramer Doon LtdThe Section 4 for Bramer Doon Ltchi® mapped inFigure 15however it is at the

same location as Katonah DevelopmentsLtd. The following information has been provided by
Roscommon County Council: The site of Katonah Developments Ltd and Bramer Doonadttd is
suitable for percolation therefore a discharge licence was granted for the Moorings Restaurant in
2018/2019 which has its own treatment plant with a discharge to Lough Key. The only available
monitoring data for The Moorings Restaurant is for 2020 beeaprior to the granting of the new
dischargdicencethe Mooringsdischargevasgoingto the treatment plantfor KatonahDevelopments

Ltd. The2020dischargamonitoringdatafor BramerDoonLtd.indicatesanissuewith ortho-phosphate

with it exceedingthe dischargelicence limit at every samplingdate (sevenin total). All other
parameterswerewithin the licencelimit.

Katonah Developments Ltdin November 2019 there was only one house of the seven occupied
however in February 2021 all howssare occupied. There is a settlement tank for the effluent wisich
pumped to a peat bed filtration system. This system however is very overgrown and needs to be
replaced. There has been issues with the effluent flowing over ground to a field drain tkith

makes its way to a reed bed on the shores of Lough Key. Sewage fungus has been noted in this drain
by RoscommorCountyCouncil Staff.

Tara Marinahas a treatment plant and a discharge licen¢be 2019 discharge monitoring data
indicates exceedancds BOD, orthephosphate and suspended solids in May 2019. The assimilative
capacity calculation for 2019 does not demonstrate an assimilative capacity issue, nor is there an
availableheadroomcapacityissue.

It was not possible to completassimilative capacity calculations for Bramer Doon Ltd or Katonah
Developments Ltd as the Hydrometric Gauge (Drumcormick) which is located on the shores of Lough
Keyacrossrom the Mooring Restaurantsinactive.Thereare two further gaugesdownstreamon the

Boyle 040 river however there is only water level data available for these. As these two Section 4s
discharge into Lough Key it is not possible to calculate the flow of the receiving waterbody. The 2019
discharge monitoring data for Katonah Developmeétd indicated one exceedance for suspended
solids.

Keywater Fisheries LtdThis Section 4 is located in the upper reaches of the Boyle 020 waterbody.
The license was issued in 2003 and gives an indication of the current emission limit values. This
premiseswasclosedfor anumberof yearsbut hasreopenedwith some smalkcaleresearchprojects
ongoingin collaboration with Bord lascaighMhara. Sligo County Councilare in the processof
reviewing the license (May 2021). They have no active fil@asurement in operation at the present

time, whichthey aretrying to addressTheyhaveregisteredthe abstractionwith the EPATheaverage

of 6 samplegakenover 12 monthsindicatesanexceedancdor Suspendedolids.

Themonitoringdatafor allthe Sectionn (il be assessedn anongoingbasis.
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Figurel5 Sectiords withinthe Boyle_SC_020

4.4 DomestidNVasteWater(DWWTS)

The EPA Sanicose model shows a number of high impact potential and very high impact potential
systems in the Mocmoyne_010 and Boyle_040 river subbasins. In particular in the Boyle_040, there
aresomeclustersalongstreamswhichinput to LoughKey.Limitedinspectiong3basedonthe DWWA

on EDEN) have been carried out in this PAA to date biot# authority therefore there is no real
evidencefor significantpressurefrom DWWTSn water bodies.
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5 Pathway InformatioandanalysisConceptuaModel
5.1 Overviewof Pathwaysn the PAA

The regional pathway framework ovided by the aquifer in the PAA and stdmpartments are
determined by soil drainage and groundwater vulnerability. For this PAA, five compartriiabte (/
andFigurel6) havebeenidentified. Theconceptuaimodelhasbeenoutlinedat subcatchmenscale.

TheBoyle_SC_0l#andBoyle_SC_02@onsistsof three different aquifertypeswhichare asfollows:

Regionallymportant Aquifer¢ Karstified(Conduit)RKc)
Locallyimportant Aquifer¢ Bedrockwhichis moderatelyproductive onlyin LocalZones (LI)
PoorAquifer¢ Bedrockwhichis Generallyunproductiveexceptfor LocalZonegPI)

= =4 =9

1 Compartmentl- RegionallymportantAquifer¢ Well drainedsoils
1 Compartmen2- Regionallymportant Aquifer¢ Poorlydrainedsoils
1 Compartment3- Locallyimportant Aquifer- Well drainedsoils

1 Compartment- Locallimportant Aquifer Poorlydrainedsoils

1 Compartment- PoorAquifer Poorlydrainedsoils

The first and secondompartments comprises a Regionally Important Aquifétarstified (Conduit)

(RKc) and is the dominant aquifer type in the Boyle subcatchments. Compartment 1 is on the well
drained soils while compartment 2 is on the peat and poorly drained soils. Thadwater flow is
dominatedby conduits,andkarstfeaturessuchasswallowholesandlargespringsarecommon.There

is a high degree of interconnection between groundwater and surface water in this GWB. Numerous
karst features such atrloughs, swallow holes, sinking streams, sparse or intermittent streams,
limestone pavements, caves and large springs are evident. Surface streams sink frequently, draining
through karst features into the groundwater system, providing rapid rechargeto groundwater.
Streams reemerge as springs, after flowing as groundwater for some distance, to form significant
surface streams (Carrick on Shannon Groundwater Body description) once again. Any contamination
of surfacewaterisrapidlytransportedinto the groundwatersystem,andviceversa.

The third and fourth compartments comprise of a Locally Important AqujfBedrock which is
moderately productive only in Local Zones (LI). Compartment 3 is on thedmagied soils and
compartment4 is on the Poorlydrainedsoils.In general the effectivethicknesof the aquiferislikely

to be not more than 15 m, comprising a weathered zone of a few metres and a connected fracture
zone below this. The groundwater body is composed primarily of low permeabilitg,ratthough
localized zones of enhanced permeability do occur in the vicinity of fault zones. Small, isolated areas
of higherpermeabilityrocksoccurwithin the groundwaterbody. Therockunitsin this body are of low
permeability and baseflow tavers and streams is likely to be relatively low. (Curlew Groundwater
Bodydescription).
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The fifth compartment comprises of Poor AquiteBedrock which is Generally Unproductive except
for Local Zones (Pl). The compartment is predoieigeon the peat and poorly drained soils. Most
recharge is likely to occur in the upland areas in the Curlew Mountains where the subsaoil is thinnest.
A large number of streams run off the upland areas indicating that the bedrock is of relatively low
permeability and much of the potential recharge is rejected. Recharge is of a diffuse nature. (Curlew
GroundwaterBodydescription).

Subsoils are mostly till derived chiefly from Devonian sandstones and Cutlpeamajority of the

two Boyle subcatchments gbsoil permeability is low, however there isband along both the
northernandsouthernboundary(compartment,1, 2 and5) whereit is<3mto bedrock.Groundwater
vulnerability is high to extreme where the subsoils are <3m to bedrock as there is little if any
attenuation. The peat and poorly drained areas have low to moderate vulnerability. Susceptibility for
transporting nitrate along the sub surface and near stefavater pathway is predominantly low with

the exceptionof the well-drainedsoilswhichare highlysusceptiblgo transportingnitrate (Figurel?).
Highriskareasfor phosphatelossto surfacewater coincidewith the peat, poorly drainedandmineral
alluviumareas.Phosphatdas morelikelyto flow overlandto surfacewatersrather than beingretained

in the soil and subsoil.PIP maps for nitrate in surface water and groundwater indicate predominately
moderateto low-risk areasthroughoutthe subcatchmentsThereare afew smallpatchesof high-risk

areas in both surface and ground water where the depth to bedrock is <3m. PIP maps for phosphate
in surface water indicates moderate to higkk areas (Rank-3) throughout the Boyle SC 010
subcatchment with some smaller patches scattered through the Boyle_ SC_020 subcatdhiger (

18). Therearenumerousmappedkarstfeaturesby GShwithin the PAA ncluding3 turloughs,2 tracer
lines,approximatelyl3springs, 1$wallowholesand numeroussinkingstreams.

In summary, the soils in the Boyle sub catchments are predominately wet with overland flow/drains
as the main pathways faontaminants. The soils in the weltained areas of the sub catchmefhiave
a highrank(1-3) for nearsurfaceand subsurface nitratdoss.
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5.2

PathwaysConceptuaModel

Table7 Main pathwaysidentified within eachcompartmentin the LoughKeyPAAandassociatedubcatchments

Compartmentl Compartment2 Compartment3 Compartment4 Compartments
(Regionallyymportant Aquifer) (Regionallyimportant Aquifer) (Locallyimportant Aquifer) (Locallyimportant Aquifer) (PoorAquifer)
WellDrained PoorlyDrained WellDrained PoorlyDrained PoorlyDrained
. Regionall Karsifi . o . . . .
Aquifer egiona ygopncg&?tnt arsified RegionallymportantKarsifiedConduit Locallymportant Aquifer Locallymportant Aquifer PoorAquifer
Undulatingto Hill Undulatingto Hill Undulatingto Hill Undulatingto Hill . .
Topography Flatto undulating Flatto undulating Flatto undulating Flatto undulating Undulatingto Hil
BkPt
Soil TLs TDSs TDSs TDSs TDSs
TDSs Cut Cut
Witc;lgsry Well drainedsoils PeatandPoorly drainedsoils Welldrainedsoils PeatandPoorly drainedsoils | PeatandPoorly drainedSoils
Tillderivedchieflyfrom CutPeat
DevonianSandstones CutPeat CutPeat
) . . . ) . . . Tillderivedchieflyfrom
. Tillderivedchieflyfrom Tillderivedchieflyfrom Devonian Tillderivedchieflyfrom Devonian DevonianSandstones Tillderivedchieflyfrom
Subsaoill . Sandstones Sandstones .
limestones DevonianSandstones
Bedrockand outcropandsub
Pathway Bedrockandoutcropandsub crop
Info crop
Subsoil . . . Lowto Not applicable Lowto Notapplicable,
Permeability Lowto Notapplicable, DTB<3m Lowto Not applicable, DTB<3m Lowto Not applicable, DTB<3m DTB<3m DTB<3m
Dinantianlowerimpure
. . . limestone
Dinantianlowerimpure DinantianMixed Sandstones
. DinantianPureBedded DinantianPureBedded limestone ) ’ .
RockUnit . ) . . . Shalesand Limestones DevonianOldRedSandstone
Limestones Limestones DinantianMixed Sandstones, .
. Basalt and Other Volcanic
Shales andlimestones
Rocks
Groundwa.qer Extreme(E)to X Xto Low Extreme(E)to X Xto Low Xto Low
vulnerability
Turlough Sinkingstreams, s
Karst BoreholesSwallow holes, TurIough,SlnkmgstreamsBoreh(_)les, 1xBorehole None None
Features . Swallowholes,encloseddepressions
encloseddepressions
Hydrology Low High Low High High
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Compartmentl Compartment2 Compartment3 Compartment4 Compartment5
(Regionallyymportant Aquifer) (Regionallyymportant Aquifer) (Locallylmportant Aquifer) (Locallylmportant Aquifer) (PoorAquifer)
WellDrained PoorlyDrained WellDrained PoorlyDrained PoorlyDrained
Drainage
density
PO4
Susceptibility Ranlk4-7 Rankl-6 Rank4-7 Rankl-4 Rankl-4
to Surface
Water
NO3
susceptibility Ranki-3 Rankd-5 Rankl-3 Rank4-5 Rank4-5
to Surface
Water
PO4PIP Ranlk4-7 Ranki-3 Rank4-7 Rankl-3 Rankl-3
NO3PIP Rankli-3 Ranlk4-7 Ranki-3 Rank4-7 Rank4-7
Flowpaths Subsurfac@athways OverlandFlow Subsurfaceathways OverlandFlow OverlandFlow
LikelyCSAs Rankl-3 NPIP Rankl-3 PPIP Rankl-3 N PIP Rankl-3 PPIP Rankl-3 PPIP
Dlrept(e.g., Sectiord - Sectiord -
pipe)
Boyle_040 monitoring station
(Cootehall Bridge) is within this Boyle_01dCuppanagh
. - . Bridge)
Locationof Monitoring compartmentbut isat the lower :
. ) - Boyle_02QFootbridge -
station end of the catchmentand is
. 1.8km U/S Boyle)
thereforeinfluencedbyall .
Boyle_03QDrumBridge)
compartments.
sediment sediment sediment
Significantissues nitrate phosphate nitrate phosphate phosphate
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Figurel7 Subsurfacenitrate susceptibilityin the Boylesubcatchments
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6 Interim Storyof the PAA

The Lough Key PAA includes the river waterbodies; Boyle 040, Demesne_010 and Mocmoyne_010
andthe lakewaterbodies;jFinBoyle,OakportandKey.TheBoyle _04@GndLoughKeyare At Riskof not
achievingheir WFDObjectivesandthe FinBoyle,Oakport,Demesne_0l@ndMocmoyne_0lGreat

Review The Boyle_020 and Boyle_030 river waterbodies are proposed to be added to the PAA in the
3 cycle implementation of the River Basin Management Plan. The addition of these water bodies
allow for better characterisation of the water bodies at subcatchmentscale. Both of these
waterbodiesare Not at Riskof achievingheir WFDobjective.

6.1 Boyle_02@ndBoyle 030

TheBoyle_020and Boyle_030waterbodies were classed &t at Riskand were at Goodbtatus for
the 2013 to 2018 monitoring period. However, a Q value assessment in 2020 at the morstatiogs
in the Boyle_020 showed a drop from Q4 to-@@hich indicates a drop to moderate staties this
biological element. The data collected by tB®A and LAs for WFD and Irish Water AER3ofde
WwTPwill beassessed durintpe 3 cyclewhenthe PAAisexpanded.

6.2 Mocmoyne 010

The Mocmoyne_010 river waterbody isRg¢viewand is currently unassigned. The conceptual model
suggestphosphate is the most likely significant issue, if in excess. The areas in tisectimh and

north of the subbasin in the vicinity of the forestry plantations and on the peat and poorly drained
areas to the north of the catchment are the most likely ar@ehere impact, if any, might originate.
There are some clusters of DWWTS with high to very-tighpotential for P risk, however none are
clustered near the outlet of the Mocmoyne to the Boyle River, therefore it is unlikely they are a
significant pressre. There is a historic landfill (Boyle landfill) adjacent to a tributary of this river. The
compliancemonitoringavailablefor the Boylelandfill between2002and2015hasshownexceedances

in ammonia, BOD and orthophosphate. There were no remediatiaksscompleted for this landfill.

A local catchment assessment will be undertaken upstream of the confluence of the Mocmoyne with
the Boyle River, to assess if the river water body is impacted or not. Should the river be classified as
being At Risk further assessment of the landfill will be required to determine if it is a significant
pressure.

6.3 Boyle 040

The Boyle_040 river waterbody A Riskof failing to meet its WFD objective and is currently at
Moderate ecological status. Anthrogenic pressures were identified as the significant pressure
during EPAcharacterisation(2" cycle, 2015). The significantissue cannot be determined with
confidenceat this stagewithout localcatchmentassessmentioweverthe conceptuamodelindicates
phosphateand sedimentmaybe issuedf in excessReceptoiinformationcompiledhasindicatedthat
historically nutrientswere anissuein thiswater body(Table5). TheBoyle 04@rainsapredominately
poorly drainedcatchment.Thepollutionimpactpotential for phosphatelossto surfacewatersis high

in the north of the PAA on the poorly drained soils. An increase in sediment was noted at the
monitoring station by the EPA biologist durisgrveys in 2017 while there was an increased density
of zebramusselnoted in the 2020 surveys Therehavebeennumerousexceedances the ELVset
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for the WwTP in Boyle Town in the last few years however the assimilative capacity calculations do
not indicate a capacity or headroom issue. Nevertheless, the WWTP will be a focus during the LCA. In

addition, attendees at the community Yy F2 NXY I G A2y YSSGAy3a | fa2 ARSYGAT

Wooden Bridge in Boyle and provided evidence of raw effluent and toilet paper regularly being
observedn the river wherethe Boyle_03Qiver flowsinto the Boyle_040.

6.4 Demesne_010

The Demesne_010 river waterbody isRetviewand is currently unassigned. The conceptual model
suggests nitrate is the most likely significant issue, should the water body be identified as impacted.
Landusen the subbasirisdominatedby agriculture. Thefocusof the LCAwill be to establishithe water

guality and determine if it is impacted or nd@&hould the river be classified as beilgRisk further
assessmenwill berequiredto determinesourcesof pressures.

6.5 LoughKey

Lough Key Lake waterbodyAsRiskof failing to meet its WFD objective and is currently at Moderate
ecological status with macrophytes determining the status class. Invasive species (zebra mussel) and
Anthropogenic pressures were identified as significan pressures during the EPA 2" cycle
characterisatior(2015). Thesignificantssuewith regardto the invasivespeciess alteredhabitatdue

to morphological changes and other significant impacts. The significant issue for the anthropogenic
pressure cannot be determined with confidence at this stage without local catchment assessment
K26SOSNE NBONBIFGAZ2YLFE FOGA@GAGASEA 6062FGAy30 2V
the lakeshoreassociatedvith housingandbusinessesouldbe potential pressuresTheBoyleSC_010
upstream of Lough Key predominately sits in compartments 2, 4 and 5 which are poorly drained. The
significant pressures are sediment, historic ammonia, total phosphorus and nitrate in the Boyle 010
with total phosplorus, sediment and invasive speciesin Lough Gara. Lough Key sits within
compartment3, 4 and5. Overlandflows are likely pathwaysin areasalongthe northern partsof the sub-
catchment (compartment 4 and 5), where soils are poorly drained; underlying sub-soils have low
permeability or depth to bedrock less than 3m with a poor aquifer. Susceptibility of phosphates by near
surface pathways and pollution impact potential of phosphates to surface water are high in these poorly
drainingareas.

6.6 FinBoyle

The Fin Boyle Lake waterbody isRaviewand is currently unassigned. The Fin Boyle sits within
compartment2 whichis poorly drained.Overlandflows are the likely pathwayin this compartment with
phosphate and sediment the likely significant isstiee focus of the LCA will be to establish the water
guality of the lakeanddetermineif it isimpactedor not. Shouldthe lakebe classifiedasbeingAt Risk
further assessmenwill berequiredto determinesourcesof pressuresactingon the lake.

6.7 Oakport

The Oakport lake waterbody is at Reviewand is currently unassigned.Oakport lake sits with
compartment 1(welldrained)and compartment Zpoorly drained)The inputting Boyle O4@ibutary
passeshroughapoorly drainedarea(compartment?) with an extensiveforestry planation
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just upstream of the lake however to the west and east of the lake is well drained (compartment 1).
Theland use,pathwaysand PIPinformation availablesuggesbrtho-phosphatecouldpotentially be a
significant issue. The focus of the LCA will be to establish the water quality of the lake and determine
if it is impacted or notShould the lake be classified as begRisk further assessment will be
requiredto determinesourcesof pressuresactingonthe lake.
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7 Work Plan

Initially in this PAA, LCA will need to focus on confirmation of the significant issugshosphate,
nitrate, sediment etc acting on the PAA water bodies, given the receptor information has not clearly
indicated what the issues are. One potential theory is that historically high nutrients have led to the
decline in ecological status inugh Key as reflected in the lake macrophyte status. Once the issues
have been confirmed, the sources of the pressures impacting on each of the water bodies can be
investigated. LCA will require SSIS/RA and targeted chemistry sampling as well as catchlkgent w
initially. Once the significant issues are confirmed, detailed catchments walks can be undertaken
where required. Unmapped karst features will be recorded where encountered, particularly swallow
holes which may be transferring nutrients and sedimeiat groundwater pathways such as sinking
streams.

Rivers
Mocmoyne_010

The LCA will focus on confirmation of whether this water body is impacted or not. If impacted, a
proposalwill be madefor asuitablemonitoringstationto the EPAandthe water bodywill be retained
for the 3 cycleof the WFDin order to characterisatiorthe pressuresat the localscale.

Table8 LCAplanfor Mocmoyne_010

LCA Station | SSISRA | Chemistry | Reason
Station | Name

Sitel Bridge | Yes Yes Aln order toestablish the whether the water body is impacted ¢

onN61 not, a site upstream of the confluence with the Boyle River w
be assessed using SSIS/RA and Chemistry {oibgphate,
total p, ammonia,BODand nitrate).!? Threeseasonof
assessmentvill be undertaken.

Alf the siteisimpacted,no further sitesupstreamwill be assessed
in the 2" cycle,andrecommendationswill be put forward for
further assessmendf pressuresn the 3 cycleof the RBMP.

12 Basedn thelA3Nutrient Monitoring Survey Decisiofiree
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Figurel9 LCAsitefor Mocmoyne_010

Demesne_010

The Demesne_010 river waterbody isRetviewand is currently unassigned. The LCA will focus on
confirmation of whether this water body is impactedmot. If impacted, a proposal will be made for

a suitable monitoring station to the EPA, and the water body will be retained for'tteyde of the

WFD in order to characterisation the pressures at the local scale. The LCA plan for this waterbody is
outlinedin Table9 andFigure20.

Table9 LCAplanfor Demesne_010

LCA StationName | SSIS/| Chemistry | Reason
Station RA
Site 3.2 | Demesne_26 | Yes | Yes Aln order to establish the risk class of the water body
Interstitial, Br conditions will be verified at this site using SSIS/RA an
d/s from Chemistry (orthephosphate, total p, ammonia, BOD an
Errironagh R nitrate) 13
Conf. Alf the site is impacted, no further sitegstream will be
(Investigative) assessedandr_e_commendationsvill be put forward for
further analysisn the 3" cycleof the RBMP.

13 Basedn thelA3Nutrient Monitoring SurveyDecisiorTree
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Figure20 LCAsitesfor Demesne_ 010

Boyle_020and Boyle 030

These waterbodies are hydrologically linked to the PAA i.e., are upstream of the Boyle_040. These
waterbodies have been at Good Status in the last four monitoring periods anblatrét Riskof

meeting their WFD objective. The upstream ambient monitoring location for the Boyle WwWTP is
located on the Boyle 020and the downstream ambient monitoring locaton is located on the
Boyle_030. The data collected by the EPA and LAs for WFD and Irish Water AERs for Boyle WwTP will
be assessed as it become availalldAWPRO will continue to collate observations at the following
locations: the confluence of the Mocmoyne 010 with the Boyle 030;the confluence of the

Demense 010 with Lough Key, and a@kmg the Boyle River channel in the town, particularipam
Bridge.
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Table10 LCAplanfor Boyle_02GandBoyle_030
LCAStation StationName SSISRA | Chemistry | Reason
BL020_04 Footbridge 1.8km U/S Yes Yes AA SSIS/RA and Chemistry sample will be
Ambient Upst Boyle taken here as this site will be a reference
( moient Upstream site (noimpactsfrom the WwTP).
Monitoring site for (Boyle_020) A Obtai hebhosbh |
WWTP) _ AObtain orthephosphate, total p,
Operational ammonia, BOD, nitrate and suspende
solids.
BL0O30_01 Boyle Bridge at Boyle| No No AThis is an easily accessible site in the towr|
Abbey Boylefor observations.
(Boyle_030)
PreWFD
BL030_02 Drum Bridge (Boat Yes Yes AA SSIS/RA and Chemistry sample will be
AmbientD " HouseFord) taken here. This site will be ideal to show
( molentownstream potential impactfrom the WwTP.
Monitoring site for (Boyle_030) . .
WwTP) _ AObtain orthephosphate, total p,
Operational ammonia,BODhitrate andsuspended
solids.
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healthy waters

Boyle 040

The Boyle_040 river waterbody A2 Riskof failing to meet its WFD objective and is currently at
Moderate ecological status. Anthropogenic pressures were identified as the significant pressure
during the EPA characterisatiof{2ycle). Recreational pressures e.g., boating and Lough Key Forest
Park are potential sources of anthropogenic pressures,yaH
Lough Key. The EPA monitoring station for the Boyle_040 station is to the south of Lough Key on the
outflowing section of the Boyle River. An IA7 which is an assessment focusing on multiple sources in
multiple area was recommended by the EPA and the deskstudy would agree with that proposal.

gAUK {SOUA2Y

Therefore the LCA initiahssessmentproposedare outlinedin (Tablel1andFigure22) below.

Tablell LCAPlanfor Boyle 040

nQa

LCA StationName | SSIS/ | Chemistry | Reason
Station RA
Site2 Downstream | Yes Yes AThis site is approximately 90m downstream of the
of overpass on Wooden Bridge Pumping Station and SWO. This site w
N4 be used to identify anpotential impacts of discharges
from the SWO.
Site 2.2 | Br360ms/w Yes Yes AEstablish if there are potential impacts on this tributary
Corrigennroe from the surroundingcatchment.
school AThelocationof oneof the Sectionn QAghacarradousing
(Investigative) Estate)discharges to groundwater upstream of this site.
is not possibleto assespotentialimpactat Site2.2.
Site 2.3 | Bridge at Yes Yes AEstablish if there are potential impacts on this tributary
farmyard from the surroundingcatchment.
entrance
Site 2.4 | Downstream | Yes Yes AEstablish if there are potential impacts on this tributary
river crossing from the surroundingcatchment.
with L1012
Site 2.5 | Farmroad off | Yes Yes AEstablish if there are potentiahpacts on this tributary
the L1012 from the surroundingcatchment.
Site 2.6 | Rivercrossing | Yes Yes AEstablish if there are potential impacts on this tributary
at bend in from the surroundingcatchment.
front of two
bungalows
WP-04- | Drain to the No Yes AThere are issues with this Section 4 discharge (Katona
04 Sitel | left of the Developmentd.td.
Housing AObservations will be undertaken to establish if there is
Katonah g ;
Site1 Estate along runoff from the treatment planton site into the drain.
laneway
Bramer No Yes ABramer Doon Section 4 discharges into Lough Key to tk
Doon left of the Marina. Acced® this private marina may be
Sitel an issue to obtain visual observations of the discharge
pipe.
Site 2.7 | Tribbeside Yes Yes AEstablish if there are potential impacts on this tributary

Riverhaven log
cabins

from the surroundingcatchment.
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LCA StationName | SSIS/ | Chemistry | Reason
Station RA
Site 2.8 | Upstream site | Yes Yes AEstablish ithere are potential impacts on this tributary
ontrib that from the surroundingcatchment.
confluences
U/Sof
Knockvicar
Site 2.9 | Downstream | Yes Yes AEstablish if there are potential impacts on this tributary
site on trib from the surroundingcatchment.
that
confluences
U/Sof
Knockvicar
Site2.10 | BOYLE Yes Yes AThis site is 200m downstream of the confluence of two
Knockvicar tributariesone of whichis anoutfall from LoughKey.This
Bridge site isalsoupstreamof a Sectiord ¢ TaraMarina
(PreWFD)
Site TaraMarina No Yes AObservationsvill be madeat the discharge poinbn the
2.10.1 Marinaboundary.
Site 2.11 | Cootehall Yes Yes AThis is the EPA Operational Monitoring Station for the
Bridge Boyle_040.
(Operational)
Site 2.12 | Triboutlet Yes Yes AEstablish if there are potential impacts on this tributary
from peatland from the surroundingcatchment.
on eastern
shoreline of
LoughKey
Site 2.13 | Fairy bridge in| Yes Yes AEstablish if there are potential impacts on this tributary
Lough Key from the surroundingcatchment.
ForestPark
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Figure22 LCASitesfor Boyle 040

Lakes
FinBoyleand Oakport

The minimum requirements for estimating the risk of a lake not meeting its WFD objectives, are the
collection and analysis of two water samptesne collected in Spring (April or May) and a second in
Summer (July or Augug8ection 4.2.7, Volume 1, LCA Guidance). Analysis undertaken sarailes
shallincludethe following parametersasa minimum requirement:total phosphorus chlorophyllia,
alkalinity,total ammonia(mg/I N), pH, dissolvedoxygenandconductivity. Thefollowing observations
should be included: weather, wind direction, presence of algal blooms, macroplsgeisnentand
modificationsof channeloutlet (Unassigné LakesSampleProtocol(LAWPRO)).Orsite has been
chosen for assessment at the lake shore for Fin Boyle Lake. Two sites have been chtean for
samplingfor the Oakport LougltFigure23).
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8 Communications
8.1 Submissionen DraftRBMP

Submissionspbservationsand comments made by interested parties on the draft River Basin
Management Plan (RBMP) for Ireland 2211 werereviewed to identify any significant concerns
raisedaboutthe waterbodieswithin the PAAor the surroundingareaduringthe consultationprocess.
Nosubmissionspecificto the riversor lakes weremade.

8.2 CommunityinformationMeeting

Communitygroups are active in the area such as Boyle Tidy Towns Committee. The PAA community
information meeting was held in Lough Key Forest and Activity Park visitor centre on ‘thef 24
October 2019. The meeting involved presentations from the Community WdfieeOand the lead
Catchment Scientist for the PAA followed by a questindanswer session with the attendees.
Commentgaisedduringthe meetingare outlinedin Table12.

Table12 CommunityinformationMeetingcomments

Comments

Issues were raised on the night about the efficiency of the Wooden Bridge Pumping Station
outskirts of Boyle Town with visual evidence of tissue paper and raw sewage entering the
River.Thisinformationhasinformedthe LCAplanfor the Boyle 04Gndanalysiswill be undertaken
in the vicinity of all pumpingstationsin the catchment,with additionaldiscussionsvith IrishWater
required. Thissectionof riveris often usedby localsfor swimmingandthere is a walkwayadjacent
to theriver.

Unmappedkarst features were also identified, which may be important factors in terms of

pathways for contaminants via groundwater pathways. A local offered to identify these along
the LAWPR®@am.

A local boat operator offered to bring LAWPRGtaff out on the lake to assistwith any surveys
required.

8.3 FarmerdVeeting

ASSAP held a farmers meeting in the Lough Key Forest and Activity Park visitor centre dh°the 27
February 2020. The meeting waspported by LAWPRO. It was attended by farmers located in the
PAA. The meeting involved presentations from the ASSAP advisor, LAWPRO Catchment Scientist and
aTeagas€orestryAdvisowhichwere followedby a questionrand-answersessiorwith the attendees.
Questiongaisedduringthe meetingare outlinedin
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Tablel3 FarmerdVleetingquestionsandcomments

Question

The local authority are viewed as a threat to farmers livelihoods especially sheep and beef f
gK2 NBfte 2y LINBYAdzrad 12¢g OFly @2dz OKIy3aSsS
environmentalenforcementactivities?perceptions?

Whereareyougoingin the catchmentand how many sitesare youvisiting?

What implications have the karst features on the catchment if there is activity outside the PA
Boundaryimpactingwater quality within the PAAWill the landownersoutsidethe PAAboundary
beoffered! { { !sengcasWill LAWPR®Oe assessingheseareas?

Howcanwe followupon[ ! 2 t wpho§r¢sdnthe catchment?

Whatare youdoingabout theWwTPin BoyleTown?With the bestwill inthe world from the
farmingcommunity, untithe WwTPisfixednoimprovementswill beseen.

Dateof Completion:16" March 2021
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9 AppendixA
9.1 ChlorophyllTrendChartfor LoughGara

Trend Chart: IE_SH_26_728 Gara
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9.2 ChlorophyllfrendChartfor LoughKey
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