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1.Background

Glencar lakériority Area for Action (PAA) consists of a single lake water lobdyt4hectares The
lake straddles the boundary between the counties of Sligo and Leitrim and tles@lencar valley
whichdissectghe southernpart of the Dartry mountaindetweenBenbulben and @ckaunsn an
east to west trending directiarit forms part of the Benbulben, Gleniff and Glencar Special Area of
ConservatiofSAC)Many mountain streamsascade dowithe steep northerrside of the valley into
the lakewith Glencar Waterfalbeinga popular tourist attractioron itsnortheast cornerThe N16
runs along the valleto the south of the lakend Sligo town iapprox.8km to thesouthwest, as the
crow flies.

Glencar lakésin the Drumcliff_010 swwatchment part of the larger Sligo Bay and Drowse
Catchmentarea Flow in the Drincliff sub-catchment is in an overall westerly directitowards Sligo
Bay Glencar lakés both fed byand drains intothe Druncliff_010 river warbody, the main
channel of whicltontinuesflowing westerlyinto the Drumcliff_020 before flowing into Drumcliff
Eguary followed by Sligo Bafgee Figure 1)

There are four river waterbodies in total in tiFumcliff_010sub-catchmentwith the Diffreen_010
furthest to the east flowing into the Drumcliff_01®@hile the Cregg (Sligo)_O0Xonsists of three
independent coastal streamsnefeedingDrumcliff Estuaryust south of the Drumcliff_02Gnother
flowing over Rosses Point and irstigoBay, and a thirdlowing into the Garavog estuary just east
of the village at Rosses Point.

Reasons why the Area for Action was chosen
Thereport on theBorder Region Catchment Assessment Workgtstgthe following reason®f the
selection ofGlencar lake:

91 Deteriorated lake water body.
9 All other water bodies in the subcatchment are at least Good status.
1 Amenity value and visitor attraction.

EPA characterisation datior Glencar
The initial characterisation sutatchmentassessment recommended that the following actions be
undertaken:

IA9 Lake pressures

Local catchment assessment needed, with a focus on landslide issues associated with the topography
and possible sources of nutrients (verified zebra mussel lake, theeefurient problem could be
masked).

ProtectedAreas
1 Bathing waters
0 Rosses PoirBeach is a designat&hthingWatersareain Sligo BayDrumcliff_010
Glencarand Drumcliff_020 feed Drumcliff Estuary which leads to Sligo Bay.
9 Drinking waters
o Designated drinking water groundwater bodies underlying the PAA, and its inputting
and outputting streams, are:
A Glencar
A DrumcliftStrandhill
A Rosses Point
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A Carrowmore East

0 The Sbcatchment CharacterisatioAssessmenbn the WFDApp notessmall part
of a tributary of the Drumcliff_02(lowing in from the northas a designated
drinking water bodythis is not asserted anywhere else on INM&DApp
Consultation withSligo Co. Ceonfirmed ths is an abstraction point for therum
East Group Water Schemeis downstream of the catchment area f@Gitencar
Loughand therefore outside the bounds of this PAA

1 Shellfish Areas
o Drumcliff Estuarand Sligo Bay contashellfish areas
1 SPA

o Drumcliff Bay SPA is water dependanis of national importance for its winter
populations of Sanderling and B@iled Godwit, and the site supports a good
diversity of other waterfowl species. Of note is that three of the species which occur
regulary (Whooper Swan, Great Northern Diver and-Béled Godwit) are listed on
Annex | of the E.U. Birds Direcfive

0 Sligo/Leitrim Uplands SPA overldapbutaries of the Drumcliff_010 flowing into
Glencanakefrom both the north andsouthhillsidesof the Gencar valleyProtected
species includ®eregrine andthougtt.

1 SAQand pNHA)

0 Ben Bulben, Gleniff and Glenade Complex @AG pNHA) which incorporates
Glencar Lake and many of its tributaries to the north.

0 Drumcliff Estuarys contained within th&Cummen Strand/DrumclifBay (Sligo Bay)
SAQand pNHAWwhichhas numerousvater depenant habitats and water
dependent species

A estuaries

mudflats and sandflats not covered by seawater at low tide
embryonic shifting dunes

shifting dunes along the shoreline witturopearMarramGrass (hite
duneg

fixed coastal dunes with herbaceous vegetation (grey dunes)
petrifying springs with tufa formation

harbour seals

sealamprey

river lamprey

narrow-mouthed whorl snafl

> > > >

T v v v >

1 NHA
0 CrockaunsKeelogyboy Bogs NHi@son the hilltop to the south of Glencar valley
andthe headwaters ofributaries of the Drumcliff01Q which feed Glencar lakese
in it.
(See Appendix for map9g

INPWS, 201PDrumcliff Bay Special Protection Ar€mnservation Objectives Supporting Document
2 www.npws.ie/protectedsites/spa/004187
3 www.npws.ie/protectedsites/sac/000627
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WB Code WB Name WFD | Status Status Pressure | Pressure Impact Sig. IA| In
(type) Risk | Obj. | 07- | 10- | 10- | 13 | Driver ofStatus Category Subcat. Pressure PAA
(vear) | 09 | 12 | 15 | 18
IE_WE_35_139 Glencar Agriculture | Agriculture T Nutrient Yes
(Lake) Good 10-12 Macrophytes g ggg? ological
G (M | M | M | 1015 Macrophytes - - - 9 | Yes
(2021) 13-18 Macrophytes Invasive Invasive 1  Morphological Yes
Species Species M Other
Forestry Forestry No
IE_WE_35D04025| DRUMCLIFF_01 )
(River) Not 07-09 Invertebrates | Agriculture | - Pasture
at Good | P M |G |G 10-12 Invertebrates No No
Risk Forestry | Forestry
IE_WE35D040400 DRUMCLIFF_02 Agricuture Pasture
(River) Not UWWwW PE<500
at Good [G |G |G |G Invertebrates Single No No
Risk DWW House
Discharges
IE_WE_35D01010| DIFFREEN_010 1015
(River) Not Invertebrates and
at Good |G | G G . No
. Hydromorphological
Risk o
conditions
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Drumcliff_010 Sub-Catchment

Diffreen 010 Ecological Status
5 2013-18

Moderate

Not at risk

Drumcliff_010 Glencar
Not at risk At risk

Drumcliff_020
Not at risk
Cregg (Sligo) 010
Review

Drumcliff Estuary Garavoge Estuary
Not at risk Review

Sligo Bay
Not at risk

Figurel Flow direction of the waterbodies within the Drumcliff_0d@b-catchment colour coded by ecological stat?613-18.

WFD Ecological Status A
2013-2018

Il High

I Good

] Moderate
[ Poor

Il Bad

[ Unassigned

o

B

© 1 Garavoge

Ceres dund Gumean sz

Figure2 Showmg location and ecologlcal status of Glencar Lake in relatlon iozﬂedmxrface waterbodies of the Drumcliff_010

sub-catchment.
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PRF_010» pidlake

ey

® Glencar Lake Monitoring Points
@ River Opererational Monitoring Points
WFD Ecological Status
2013-2018
Il High
I Good
[ Moderate
™ poor
Il Bad e
- Una55|gned (9 - = - Approximate western boundary of Glencar Lake catchment T

J— Bages

Flgure3 Showing location of'monltorlng points on Glencar Lake aperational momtonng points on the Diffreen_010 and

s~ [_] Glencar_010 Sub-catchment

Drumcliff_010 river waterbodies
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2.Receptoiinformation andassessment

Data available on the WFDAgdpom the WFDOmonitoringprogrammeand EPAtatusassessmernis laid
out belowfor Glencar Lakandthe inputting and outputting river waterbodies &fiffreen_010 and
Drumcliff_010

2.1 Glencar

Table2 Receptor Information for Glencar lake

Glencar
IE_WE_35_139

Waterbody

Risk Category

. Glencar Surrogate M_1 (0070)
Monitoring station Midlake Shore Site 1a M_2 (0060) PB_0010:_LIT_0010
(LS3500119001000)0 M_3 (0050) (LS350011900100030

(0029 M_4 (0040)

OperationalSurve OperationalSurveillanc

Monitoring station type OperationalSurveillance ilance e OperationalSurveillance
Biological Status
Phytoplankton 2007-09
Status 201012
2010-15
2013-18
Macrophyte 200709
Status 201012 Moderate
201015 Moderate
201318 Moderate
Phytobenthos 200709
Status
Fish
Status
201318
Water chemistry
2007 0.005
2008 0.012
2009 0.008
2010 0.009
TP 2011 0.009
2012 0.013
2013 0.005
2014 0.008
2015 0.01
Ecological 2016 0.006 (surrogate site used"®ct)
Threshold 2017 0.013
0.025 2018 0.008
mgP/L 2019 0.01
BaselineTP 0.01 (1619)
2007 0.015
2008 0.206(6" Jul:2.24)
2009 0.015
2010 0.015
NHs 2011 0.019
2012 0.015
2013 0.019
2014 0.012
2015 0.01
Ecological 2016 0.015 (surrogate site used"®ct)
Threshold 2017 0.011
0.065 2018 0.01
mgN/L 2019 0.013
Baseline Nt 0.012 (1619)
2007 11 (<4sample$§)
2008 3.78
2009 3.25
2010 6.75
Chlorophyll a 2011 3.63
2012 4.53
2013 2.65

4 Please note.imit of Detection can be inconsistent from year to year in available chemistry monitoring data
5 Surface Water Redations 2009 require 4 chlorophyBamples per growing season
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2014 1.65 |
Ecological 2015 5.03 |
Threshold 2016 2.05 (surrogate site used"3ct)
(Typel2 Lake) 2017 1.52
10ug/L 2018 2.78
2019 1.58
Baseline Chlorophyll a 1.83 (1619)
HYMO Good in 201318, a deterioration from High in 20416, 201612 and 200709
Lake Type Typel2: Low altitude highalkalinity £100 mg/1 CaCO3), deep (>4m) and large (>50 ha)
Conceptual model required (Y/N Y
Ecological Statu§201318) Moderate
1 Lake area is 1.14Km
T Verified zebra mussel lake, therefore a nutrient problem could be masked
Al Charophyte lakghigh alkalinitylake bed of marlgood light penetrationplant community of

comments mostly Chara spp.

Alkalinity range: 66.32 CaCéng/L, average: 98 Cagiig/L
Fish:brown trout, salmon, sea trout, minnow-8pined stickleback, flounder, eels

Mean depthof lake is 9.2mmaxdepth is 19.5m15.8% of the lake area2 m in water depi
Plants surveyed in 2008, 2011, 2014 and 2Gi&tus deteriorated fronfigh in 2008 to
moderate in 201landthe EQRontinued ona downward trencbetween 2011 and 2017
From 2008 to 2017our metric scores decreased RF Chara spp., % RF tolerant taxa, trophj
score and average depth of presentiee average depth of presence metric drove the decred
in EQRN 2011suggesting a decrease in water clasitifich has ghtly recovered since, while
max depthof colonisationdropped from 5.8m in 2008 to 3.4m in 2011 but masovered since
a recovery in water clarity may be duettee presence of the Zebra Mussg&he change in the
% RF tolerant taxa metric contributége most to the decrease in the EQRer time
Al % RF Chara spyas at 0 in 2014 and 20Hbwn from 11 in 2011 and 17 in 2008ile % RF
tolerant taxahave been on arncreasng trendfrom 43.9 in 2@8to 93.9 in 2017
T The plant community was comprised mostly of nutrient tolerant taxa in 26th4 and 2017.

= =Aa) - -

=

Macrophyte Repor{20162018§

Total phosphorus levels will need to be permanently reduced below the high/good class boundar
[0.01]to help reestablish a low nutrient regime in the lake whichgive Charophytes a competitive
advantage over nutrient tolerant taxa.

Significant issue Total Phosphorous

2.1.1.Midlake¢ [LS35001190010001a8nd Glencar Surragate Shore 3ie;
[LS35001190010Q0]

0.035
° e Temporal
0.03 EQS
E ° O Annual Average
2 0.025
=
3
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o 0.02 o °
s ° °
b °
20015 * o
o ° o0 e} ° ° Yo x|
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Figure 4 The Total Phosphorugrend and data for Midlake [LS350011900100010] (Glencar Surragate Shore Sge 1A
[LS350011900100020] on 5/10/2016).

6 Macrophyte Report 2012018 Glencar Lough IE_WE_35_1B8ovided by EPA Ecology unit)
10
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Figure 5 The Total Ammonia trencand data for Midlake [LS350011900100010] (Glencar Surragate Shore Site 1A
[LS350011900100020] on 5/10/20186).
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Figure 6 The Chlorophyl trend and data for Midlake [LS350011900100010] (Glencar Surragate Shore Site 1A
[LS350011900100020] on 5/10/20716).

Data summary:
1 The Midlake station and its surrogate shore site are in the 20281 Operational and
Surveillance Monitoring programmerfsupporting chemistry and chemical monitoring.
1 The Midlake station is also on the 202021 Operational and Surveillance Monitoring
programme for phytoplankton (chlorophyll) monitoringhe 20132018 Phytoplankton Status is

7Please note 2007 chlorophyll a data has only 2 samples in the growing season, a minimumeqtided (Surface Water Regulations 2009).

11
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High(see Table); howeverthis measure should based with caution for assessing lake
ecological and trophic status when zebra mussels are present

The surrogate shore site was used on one occasion, 5/10/2016, according to the available data,
this was the final of four dates on whislampling took place on the lake in 2016.
2007-2019Total P annual averages are all below the &§8.025mgP/l there are two high
temporal valuesone on the 18/02/2008 of 0.02@gP/I and one on th&6/01/2017 of
0.033mgPI/I.

Total Ammoniabreached the EQS 6f065mgN/lin 2008 with an annual average of 0.206mgN/I
the driver of this was aaxtremely higrammonia reading of 2.24mgN/I on the 06/05/2Q08
20082019 chlorophylannual averages are all below the EQfSLOug/| for a Tye 8 lake (Low
altitude, moderate alkalinity (2000 mg/1 CaCO3), deep (>4m) and large (>50\Wwih one

high temporal value of 3dg/l on the 28/07/2010 In 2007only 2 samples were taken in the
growing period rather than the 4 samples requiredthy Surface Wker Regulations 200%h0th
samples were high in chlorophyl12 pug/l on the 14/08/2007 and.O pug/l on the10/09/2007.

The overall trend for chlorophylis decreasing over timgerhaps impacted by the presence of
the Zebra Mussel

2.12M_1,M_2M_3and M_41(S350011900100070S35001190010@0,
LS3500119001060 andLS35001190010d0)
Data summary:

1

1

These swtionsare on the 2012021 Operational and Surveillance Monitoring programme for
macrophyte monitoring

The 201318 Macrophyte status is Moderate and is driving Mederate Ecological Status of the
Glencar Lake waterbodiylacrophyte Status waalsoModeratefor the 20162015 and 2016
2012 reporting periodsand was the Ecologic8latus driver the status for 20072009 was High
(see Table).

2.1.3. PB_0010:_LIT_0010 (LS350011900100030)
Data summary:

T

This station is on the 2012021 Operational and 8eillance Monitoring programme for
phytobenthosmonitoringand invertebrate monitoring.

While invertebrate monitoring is carried onb standard has been developed and/or the quality
element is not used for status assessment

The 20132018 Phytobenthos 8tus isGood the status for the 2012015 and 2012012
reporting periods was Higl2007#2009 was Goo(see Table).

8 SURFACE WATERS (AMENDMENT) REGULATIONS 2019
9 SURFACE WATERS REGULATIONS 20

12
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2.2.DIFFREEN_010 and DRUMCLIFRimplating and outputting river waterbodies)

Table3 Receptor information for Diffreen_010 and Drumcliff_010

Waterbody

Risk Category

DIFFREEN_010
IE_WE_35D010100

Bridge u/s Glencar Lake

DRUMCLIFF_010
IE_WE_35D040250

Bridge d/s Glencar Lake|

Ford 2.3 km d/s Samp S|

upstream of Glencar Lake

Monitoring station (RS35D010100 (RS35D040200 (Rss%ztg)oowzso
Monlto;r;% station Operational Operational Operational
Biological Status
Q values 2009 |
2012
2015 No data |
2018 |
Water chemistry®
2007 0.023 0.019
2008 0.013 0.009
2009 0.018 0.013
2010 0.023 0.015
PO 1 2011 0.022 0.022
2012 0.01 0.016
2013 0.003 }
2014 - 0.032 6" Nov:0.103
2015 0.007
Ecological 2016 0.007 0.01
Threshold 2017 0.008 0.005
0.035 2018 0.005 0.007
mgP/L 2019 0.009 -
Baseline PO 0.008 (1619) 0.007 (1618)
2007 0.019 0.015
2008 0.015 0.015
2009 0.015 0.015
2010 0.015 0.015
NHs 2011 0.015 0.015
2012 0.017 0.028
2013 0.021
2014 - 0.027 )
2015 0.023
Ecological 2016 0.01 0.014
Threshold 2017 0.01 0.012
0.065 2018 0.01 0.017
mgN/L 2019 0.01 -
Baseline Nkl 0.01 (1619) 0.014 (1618)
2007 0.2 0.2
2008 0.2 0.2
2009 0.2 0.2
2010 0.3 0.2
TON 2011 0.2 0.2
2012 0.21 0.11
2013 0.07
2014 - 0.16 )
2015 0.11
Ecological 2016 0.13 0.12
Threshold 2017 0.1 0.17
35 2018 0.19 0.12
mgN/L 2019 0.19 -
BaselineTON 0.15 (1619) 0.14 (1618)
2007 1.28(8" Nov:2.§ 0.5
2008 0.5 0.65
2009 0.5 0.7
2010 0.5 0.5
BOD 2011 0.5 0.5
2012 0.89 0.5
2013 -
2014 - )
2015 1.32(19" Nov:2.63)
Ecological 2016 0.6 0.5
Threshold 2017 0.5 0.6
15 2018 1.34(28" May:3.8) 0.66
mgQy/L 2019 1.54 (17 Jul:3.9) B
HYMO High (201€15) No data
Comments Monitoring station Monitoring station downstream of Glencar Lake

10Please note.imit of Detection can be inconsistent from year to year in available chemistry monitoring data
11 Ortho-phosphate (unspecified)
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Conceptual model
required (Y/N)

Ecological Status
(201318)

Y (u/s Glencar) Y

EPA Biologist
comments

Satisfactory ecological
condition has been Satisfactory again apoth* stations assessed in the
maintained in the Diffreen Drumcliff River i2018.

River, a tributary of (*refers also to Drumcliff_020 station)

Glencar Lake, in 2018

Significant issue BOD N/A

2.2.1.Bridge u/s Glencar Lake (RS35D010100)
Data summary:

1

T

Thisoperationalmonitoring station ighe closestriver monitoringstationupstream ofGlencar
Lake with available datdt is locatedat the downstream limit of the Diffreen_010 river
waterbody, less than 20nupstream of the point on thehannelwhereit becomeshe
Drumcliff_010river waterbody andapprox. 2km from the inflow to Glencaeke five tributaries
join the channebetween the monitoring station and the lake inflow.

This station is on the 2012021 Operational Monitoring programme fimvertebrate and
supporting chemistry monitoring

The Dffreen_010 is currentlyNot at Riskit has a 20132018 Ecological Status of Godiis is
the oneoperationalmonitoring stationon the waterbody2018Invertebrate Statuss Good
(Table 3)

The 2019 BOBnnual averaggust breaches the EQ%of 1.5mgQ/I at 1.54mgQ/l, with a high
temporal value 08.9mgQy/l on the 17/07/2009which is above the 95 percentitereshold of
2.6mgQ/l. In 2018 there was also one high temporal vahibeve the 95 percentilef 3.9
mgQ/l on the 28/05

There is no historical chemistry data availaipten 20132015

2.2.2.Bridge d/s Glencar Lak@S35D04020@&ndFord 2.3 km d/s Samp St 02Z&B35D040250
Data summary:

T

The0200 station is the closest/er monitoringstationdownstream ofGlencar Lakwith
available chemistry dat@pprox. 300mand the0250 station is the closest station with
biological (invertebrate) monitorinapprox.2.6km) They are both on the Drumch€10 river
waterbody.

They are both on the 2012021 Operational Monitoring Rrgramme 0200 forsupporting
chemistry monitoring and 0250 for biological (invertebrate) monitoring

Drumcliff_010s currentlyNot at Riskit has a 2012018 Ecological Status of Gotitese
stations are the two operational monitoring stations on the wrody, 2018 Invertebrate
Status at 0250 is Good.

Avalilable historical chemistry data shoamsnual averages fd?Q, NH;, TONand BOD are below
their respective EQ@Bresholds. Temporalalues show one higRQ result 0f0.102mgP/lon the
6/11/2014 (EQS aerageg 0.035mgP/I95%ilec 0.075mgP/land one high BOD resut
2.63mgQ/I on the 19/11/2015.

12 SURFACE WATERS (AMENDMENT) REGULATIONS 2019
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3. Significanpressures

Table4 Significant and nosignificant pressures for Glencar Lake (initt&racterisation).

WB Code WB Name Pressure Pressure Impact Sig. 1A In PAA
(type) Category Subcat. Pressure
IE_WE_35_139 | Glencar Agriculture | Agriculture Nutrient pollution Yes
(Lake) Morphological changes
Other significant
impacts
Forestry Forestry No 9 Yes
Invasive Invasive Altered habitat due to Yes
Speicies species _ morphological changes
verified zebra| Other significant
mussel lake | impacts

The significant pressures for Glencar lake are listed on the WFD/AAgpiasltureand invasive species
Forestry is further listed as a nesignificant pressurésee Tabld). Glencar lak@ & A y LJdzii G A y 3
Drumcliff_010, is considerdadot at Riskand therefore has no significant pressuré®wever,

agriculture (pasture) and forestry are listed as rsgnificant pressures-igure7 belowshows Corine
Land Cover data for the ar@ad the pressures are discussed below in further detail.

[ 1 WFD Sub-cathchment Boundaries
Corine Land Cover data (2018)

I Broad-leaved forest

Il Coniferous forest

I Mixed forest

[ Mainly ag., areas of natural vegetation
[ Pastures

E5H Transitional woodland-shrub

Natural grasslands

Maors and heathland

Il Lakes (Glencar)

River waterbodies
— Diffreen_010, Drumcliff_010 and_020

i i
Figure7 Corine Land Cover data (2018) for the area around Glencar lake and its tributaries and outflow.
15



Local Authority %

3.1. Agriculture

TheCorine data recordagriculture aghe dominant landuse in theGlencar Vallewith the fields
around and upstream of Glencar lakaving significant areas of natural vegetatamd downstream of
the lake being pasturghe 2014LPISlatasupports thisrecordng the majority of fields aBermanent
Pasturenterspersed withSpecie&ich Grasslandwith very lowNitrogen Per Hectar@fNPH)oadings the
greatest being a small cluster of fields around Bredge u/s Glencar Lake (RS35D0101@@)itoring
stationwhere loadings ar@igher but stillk100kgNPHAs phosphate is considered teignificant issue
impacting Glencarthe Local Catchment Assessment (LCA¥aweills onagriculturalareas where
phosphate loss to surface watertigh risk as indicated by the EPA PIP Mag. (D).

3.2.Invasive Species

Glencar hke is a grified zebra mussel lakRecords fromthéd | G A2y . A2RAGSNBRAGE °F
Biodiversity Map¥ indicate the presence of zebra mussel since at |1284fl,possibly 2006The

downward trend inchlorophylk annual average valudgetween2008 and 2019 may be impacted by the
Zebra Musskpopulation filtering algae from the water columrecovery irmax depth of colonization

between 2011 and 201Without a recovery in the presence ofitrient sensitive taxaasreported in the

EPA Macrophg Report may also reflecan increase in water clarity due to the presence of the Zebra
Musselrather thana decrease in organic pollutantBheLCAwill focus on tributaries of the

Drumcliff_010 feeding Glencar which may not be captured by the operdtinoaitoring point,Bridge
disofGlencarLake +Fa GKS tF1S AGasStF vyre o6S FOGAy3a |a |
filter-feeding Zebra Mussel populatioAt the time of writing this report there is nmethod toeradicate
Zebramusseldrom lake habitats into which they have become established

13 https://maps.biodiversityireland.ie/Map/Terrestrial/Species/123415
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3.3.Nonsignificant Pressures

3.3.1. Forestry
Forestry is listed asr@n-significant pressure for Glenchake the Characterisation Initial Assessment
on the WFDAppicks out the coniferoutorestry adjacent to Glencar Lakeparticular.Figure8 below
showsthe distribution of both Coillte and private forestry land use in the area around Glencarsand
inputting waterbodiesThe LCA wilhcorporate assessment of the impacts this land oy haveon
Glencar Lake.

= ‘@ Ordnance Survey Ireland. All rights reserved. Licence number: 2019/0Si_NMA_073 i

L 5 ; L7 (N d

COILLTE FORESTRY 2018
[ Broadleaf High Forest
B Conifer High Forest
B Mixed High Forest
[1 Bare Marginal

[ Bare Plantable

[ Bare Unplantable
I Burned

I Felled

PRIVATE FORESTRY 2017
[ Broadleaf High Forest
I Conifer High Forest
I Mixed High Forest

Figure8 Coillte and private forestry land use types in the Glencar,aspatial data from Forest Service

3.3.2. Single House Discharges
Domestiowvastewatertreatment is not listed as pressure on Glencdake or its inputting water bodigs
however, the LCA will assagdischarges may be contributing nutriergad/or contributing to elevated
BOD2018SANICOSHodellingindicatesDWWaunits upstream of Glencar tend to have a moderate to
high potential fophosphate lossTheDomesticWaste Water App (DWWA) on Eden record®#9 units
inspected amon-compliantin the catchment area upstream tife lake, further information will be
sought from Leitrim CoCo.
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3.3.3. Landslide Issues

TheFurther Characterisation Actiomsfer tolandslide issues associated with the topographgt possible
sources of nutrientsThe high, steep sides othe Benbulbin and Truskmomountains to the north of
Glencar andhe slightly more diminutiveyet still steeprise, of the Crockauns to the soutineans surface
water is transported rapidly from the uplandsto Glencar Lake with a potential féendslideswith
associateccontaminantsfrom upland peat, forestry and agriculturéélds. Despite agriculture beingon-
intensive this rapid pathwayo the receptormay not allow for attenuationtherefore having an impact
that is comparable tanore intensive loadings oasubdued topogrphy. Consultation with the locdFI
FisheriesCfficer revealed here was a discharge of a large quantity of fine silt into the lake in December
2011 due to a landslide in the DiffreedilOriver catchmentalarge section of the eastern side of the lake
was discoloured at the tim@he available chemistry datibes not reveahny notableemporalelevations
following the eventhoweversampling was not conducted until Mardhe annual averages for both total
phosphorousand chlorophylincreasedn 2012 diven byelevated concentrations dbtal phosphorous
in June and othlorophyll inAugust, (it should also be notele limitations ofthe supporting chemistry
monitoringprogrammeinclude that only thesurface layer(elbow depth) of the water column is sampled
and in the case of Glencaupporting chemistrymonitoring is only conducteat the single midlake
station).

3.3.4. Glencar Visitor Centv#astewaterfTreatmentPlant (WWTP)

Uponconsultation with Leitrim CaCa afurther pressure was identified that potentially may be
impacting Glencar LougH_eitrim Co. Co. installed/a ¢-%a®& SFTFf dzSy i GNBI GYSyi
percolation aredn a fieldbetween the arpark andhe lakeand adjaent to thestream flowing from
Glencar WaterfalfFig.9). Thetreatment unit wasdesigned for a P.E. 60to servicethe toilet block
located in the Glencar Visitor Centre park, subsequentha café was connected to the sewage system
with visitor nunberssignificantly increasing since 20thé treatment unit is no longer fit for purpose
Qurfacecontamination of theground above thgercolation aready sewage effluentposing a risk to the
lake and the strearwas recorded on the™July 2019 by Leitrim Co.Quaff. Letrim Co.Co.
Environment Departmertiave issued @visory noticesince 201éighlighting this issuand
recommending an upgrade to theeatment system and a relocaticaway from thelake shore

As the nutrient status of the lake is satisfactdnased on supporting chemistry monitoriagthe

midlake station(see Table 2)althoughit should be notedzebra mussel activity mayave a masking

effect on nutrient inpu}, any impactfrom the treatment systemmay belocalisedyet possiblyimpacting

the local macrophyte community enough to deteriorate the status of the,lakghe EPA Macrophyte
report states that asslencar is historically @Garophyte laketotal phosphorus levels need to be
permanently reduced below the high/good class bound@r@1mg/l) to help reestablish a low

nutrient regime in the lake which will give Charophytes a competitive advantage over nutrient tolerant
taxa. ream andlakeshorelinechemistry samplewill betakenin the vicinity of the dischargas part of

the LCANutrient load estimatioms for the effluent from the WWT unit is laid out Appendix 3

18
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— Drumcliff_010
Glencar Visitor Centre
* Treatment unit

DRUMGLIEE010)

Figure9 Location of Glencar Visitor CentféastewaterTreatment Unit relative to Glencar Lough and Drumcliff_010.
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3.4.Pollution Impact Potential Maps

[ WFD Sub-catchment Boundary
I Glencar Lake (At Risk)
® Glencar Lake Monitoring Points

Pollution Impact Potential map

Surface water receptor phospate

L 4
Il 1 (Highest)

| W Diffreen_010, Drumcliff_010 and _020
I 3 — Not at Risk
4 @ Operational Monitoring Points
5 7 1.“
6
7 (Lowest)
I No data

using regional loadings

~ &

tributaries and outflow.

Thesurface wateiphosphate PIP mashown in Figured, chieflyreflectsthe wet and dry soils map
(see Figl3) with areas of pegtpoorlydraining soilind alluviumgending to fall under thélue coloured
highpotential categories andreas of weldraining soils occupyintpe green and crearmoloured
moderate to low potentiatategories Land use also impadtse PIP wittthe low potentialbeing
ascribedo forestryand the highest potential coinciding with agricultural landpecificallyagricultural
areasin the Glencar vallegverlyingwhat the subsoilgdata (see Figl4) classifies asut peator peat
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Pollution Impact Potential map . - [_] WFD Sub-catchment Boundary

Surface water receptor nitrate ; b 'y — I Glencar Lake (At Risk)
Il 1 (Highest) J I . ® Glencar Lake Monitoring Points
> u Diffreen_010, Drumcliff_010 and _020
3 — Not at Risk
I 4 / { @ Operational Monitoring Points

6 5 /

7 (Lowest)

No data

using regional loadings

i
~ 2

Figurel1PIPmap fitrate on a surface water receptor) for the area around Glencar and its tributaries and outflow.

The surface water nitrate PIP maghown in Figure 1l picks out areascorresponding tahin well-
draining soil®on bedrockas beingof moderatepotential (light pink andorange coloured categories)
few agricultural fieldsn these areast¢ the southrwest of Glencar lakeare picked out as haviray
higher potential(purple coloured categoriesThe soils arénferred to be thin as they overli@reas of
extremegroundwater vulnerability (see Fit). Most ofthese area®f moderate potentiabre on the
karstified bedrock atophe mountains to the north and south of Glencar Val{sge Figl2). Poorly
draining soilsind peat are consistently in the lowest categdrgige).
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4. Pathwayinformation and analysis

TheLocal catchment Assessment (LCA) utilisesourcepathwayreceptor (SPR) approaalthich
requiresan understanding of the pathway a pollutamiay take toreacha waterbody A conceptual
model of potential pathwayss developed belovo inform the LCA

4.1.0verview of Pathways within the PAA

Theconceptual model of pathways for tiglencar aregTable5) has been divided inttwo
compartments based on thigpe of aquifer bedrock* (Fig 12):

1. Karstified bedrockn upland areasvhere groundwatersurface water interactions arexpected
(where the overlying soil ithin andwell-drainingor where the upland peat is bypasseslg.
plant roots,karst featuressuch as springand caves (Fig2)), contaminantsgspeciallythose
which arehydrophilig such as nitrate, may be rapidly transport&troundwater discharge to
surface wateis difficult to predictflowing throughthe epikarst layeor fissuresand conduit
pathways where flow direction may locally be very variable and may not reflect theyimgerl
topography Flow velocities may be rapid and variable both spatially and temporssiyhe
karstified bedrocloccupieghe mauntaintops, sitting slakzlike atop bedrock which is likely to
be muchlesstransmissiveo groundwater(discussedbelow), contact springs may be likely at
the boundary on the hillside where these twedrock types meefThe bedrock consists of
Dinantian pure bedded and unbedded limestones and the aquifer categories are:

1 RKkeg regionally important karstified bedrock vdh is dominated by conduit flow
1 Lkc locally important karstified aquifer

2. Locally important aquifers whialnayhave limitedkarstificationand consist of Dinantiaimpure
limestones shalesnterbedded withlimestones and sandstonesGroundwater flow diections
are expected toeflect thetopography and ase flow to rivers and streams is likely to be
generallyrelatively low transmissivityis likely to be low througthe weathered zone or
fracturesbut could be higher in the vicinity dfie fault zonerunningeast to west across the
flanks of theQrockauns to the south of Glencar Lalipendix 2)The aquifer categories are:

1 U¢locally important aquifer which is modeawrdy productive only in lodazones

1 Lmglocally importan aquifer, generally moderately productiyithology is sandstone
which has higher potential for transmissivthan theimpure limestones and shales of
LI)

These two compartments are further subdivided based onaherlyingsoil as thistends to determine
the likelihood ofsurface water flow versesub-surfaceflow:

A. Poorly draining soil or peathere surface water flow is likely and in agricultural areas drains are
to be expectedThese are susceptible pathways famosphate to surface wate(§ig 16). Poorly
draining soil is concentrated inehvalley overlying tills, depth to bedrock increases towangs
centre of the valleywhere the main channelns (Fig13,14 & 15). Peat is concentrated as a
thin layer of banket peat on thekarstmountaintops, it is unusual to get upland bog on karst
0 dzii prasé@n@sshouldlimit surfacewater ¢ groundwater interactionso where the overlying
soil is thin and weltlraining(see B below)or where the upland peat is bypashes.g. plant
roots, karst features such as springs and cavesiBigPeat can also be found in patches in the

4 Groundwater flow info from GSI Groundwater body descriptiomsps://www.gsi.ie/erie/programmesand-
projects/groundwater/activities/understandingelandgroundwater/Pages/Groundwatdoodies.aspx
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valleywhere itis either cutover or coincides with agricultural langeand can be expected to
be extensively drainegdhe PIP map picks these areas out as having the highest potential for
phosphate lossdrainedpeat poses theossibility olammonia and sediment contamiriah to

surface waterslsa

B. Welldraining soils of Lm thickness overly karst bedrotkpatcheson the mountaintops to
the north and south of Glencar Lake or they thinly drape patches of the cliffs and steep slopes
below leading to Glencar Valley where Aearst bedrock is at or near the surface or sdils of
scree and till are less than 3m thickheyhave a potential for nitrate lossndare a susceptible
pathwayfor nitrate to groundwater when located othe karst, they are ausceptible pathway
to surface watersvhen coupled with surface or neaurface flove.

Mineral dluviumswhich are moderately draining sedimerisposited by the river systenase not
considered to bavell modelled by the EPA SusceptibiMgps, nutrient transport pathways in these
sediments ardess well understootiut are considered to behave molige poorly draining soilthan
well-draining soils, allowing for surface water phosphate pathwaiey are located in lowilyg areas
along depositing stretches of the river channeg. floodplainwhere the water tablavould be expected
to be at or obse to the surfacéeading to the increased likelihood of surface water-nify any
significantsub-surface flowin thesedepositswould be expected tte laterally transportedo the river

channelas base flow

[ ] WFD Sub-catchment Boundary
Il Glencar Lake (At Risk)

® Glencar Lake Monitoring Points
Diffreen_010, Drumcliff_010 and _020

— Not at Risk
@ Operaticnal Monitoring Points v/
v
X\
W
- /Fcrd 2.3 km dfs Sa/mp St 0200

KARST FEATURES
) CAVE

3 SPRING

[T TURLOUGH

‘ 1 2 km

Figure12 The guifer bedrock for the Glencar aréacluding karst features

AQUIFER BEDROCK
Regionally important - karstified (conduit)
Locally important - karstified
Locally important - mod. productive local zones
Locally important - generally mod. productive
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Figurel3The wet and dry soils for th8lencar area

Figurel4 The subsoil type for the Glencar area.
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