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1.Lough Gill Fority Area for Action Background

The Lough Gill PAéontains two waterbodies; Lough Gill (Gill SO) #rel Garavogue_010 river
waterbody which is both the inputting and outputting rivefhe Garavogue 010 dischargesthe
Garavoge Estuary in Sligo toapprox.4km downstream of Lough Gill to therth-west Lough Gill is
a large lake, with a surface area 0875ha and a maximum depth of7f, it is approximately ten
kilometres in lengtfrom west to eastand four kilometres wide at its widest pajnmost of the lake
resides in Co. Sligo with an area of apprl8Mha to the east in Co. LeitrirBcologists carrying out the
first water quality surveys on lIrish laké@s the early 1970sconsideredLough Gilto be naturally
eutrophict. The Garavogue_01fas variousndependent streamiputting to Lough GillGill SOjrom
the uplandsof Killary Mountain SlieveDaeine and from the village of Ballintogh¢o the south and
south-eastof the lake and from Leean Mountain and Benbo to thimrth-east The main channel of
the Garavogue_0l@nters the lake from theouth-east andis the most downstreamsectionof the
Bonet Rivewhich flows throughDromahair villagen Co.Leitrim (Bonet 050) before entering the
Garavogue010 waterbody catchment

The IF12017 fish stock survey carried out boughGillfound that perch was the most common fish
species recorded, followed by roach, roach x bream hybrids, brown trout, bream, eels and pike
(previous surveys in 2008, 2011 and 2@d4nd the same species comptisn with the exception of
salmon and flounder recorded in 2011 and stone loach recorded iB8)2€@te lake is regarded as
good spring salmon fishefy

Reasons why the Area for Action was chosen
the Border Regional Operational Committees outcomes refistéd the following reaons for
selection:

w Twodeteriorated watebodies.

w Both of the deteriorated waterbodieshave a High EcologicalStatusobjectives as
well as a ProtectedAreaobjectivethat isnot beingmet.

w Multiple pressuresvhichcan beinvestigatedat the sametime.

w PreviousWater Qualitymanagementplan whichmay inform and focus
investigatior* .

w Riverwater bodyhasonly deterioratedat one of the two monitoring
stationsdownstreamof Lough GilF** and so investigationareacan be easilytargeted.
w Possible mix of short and logrm challenges.

*Pleasenote the WFDApp records no High Stafstential Objectivdor either waterbody

* Thompson E.RyanS., & Cotton D.C.Kon behalf of the Lough Gill Catchment Management
Committee) 1998, Management Plan for the Lough Gill Catchme@atchment Management
Through Partnership and Conseig Sligo County Council under the European Rifsgramme with
support from Leitrim County Council and the Institute of Technology, Sligo.

** *Please notdnvertebrate Satusis driving declineon the Garaogue_010 river waterbody but

it is only monitored at one station therefore, investigation area wilbe extended upstreanof
both monitoring stations

1Flanagan, P. J. and Toner, P. F. (1975) A Preliminary Survey of Irish Lakes. An Foras Forbartha, Water

resources Division.

2 connor, L., Coyne, J., Corcoran, W., Cierpial, D., Ni Dhonnaibhain L., Delanty, K., McLoone, P., Morrissey, E., Qordor\R.,JOA Y = wd X
aliazyszr wos w201aZ YOI hQ wSAatfery {3z . NBGUG uyRdl7.INatvdalRgsRarch ® | y R Y St
Survey Programme, Inland Fisheries Ireland, 3044 Lake Drive, Citywest Business Campus, Dublin 24.
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EPA characterisation data
The initial characterisation sutatchment assessment recommended that the following actions be
undertaken:
1 Gill SO
o0 1A9 Lake pressuregvalk the tributaries draining intbough Gill and walk around the
lake itself. Focus on point (Ballintogher COA, drains and discharge pipes) and diffuse
sources of nutrients from forestry, agriculture, septic tanks and unauthorised
developments.
1 GARAVOGUE_010
o0 |A7 Multiple Sources in Multip Areas Incorporate with A9 for Lough Gill. Walk the
RWB and tributaries from the Lough Gill outlet to where it discharges into the
Garavogue Estuary. On the outskirts of Sligo town, focus on point and diffuse sources
of nutrients and sediments from festry. In Sligo town, focus on urban diffuse and the
pipe network associated with Sligo WWTP.
o |1A6 Multiple Sources in Large Urban Arledfuse Urban pressure to be investigated.
1 Inputting waterbody to PAA BONET_050
o IA1 Provision oinformatiort Watching Brief Fish stocks for salmonids have been
improving, monitoring of this should continue. Note: No significant pressure
identified for this water body.
o IA1 Provision of InformationFl should be consulted on factors affecting $istius
in this water body.

Protected Areas
I Bathing waters

0 Rosses PoirBeach is a designated Bathing Waters ane@ligo Baythe

garavgue_0l10eedsthe Garavogdstuary which leads to Sligo Bay.
9 Drinking waters

0 BothLough Gill and the Garavogue (@ Drinking Water Protected Areas
Lough Gill is the source for the Sligo and BmgiWater Supply Schenaad the
North Leitrim Regional Water Supply Scheme

o Designated drinking water groundwater bodies underlying the PAA:

A Carrowmore East

A Dromahair

A Ballntogher

A Ballygawley

A DrumcliféStrandhill
1 Shellfish Areas

0 Garavog Estuaryand Sligo Bay contashellfish areas

1 SPA

0 The Cummeen Strand Special Protected Aiean theGaravoge Estuaypirds of
interest include:

A Lightbellied Brent Goose (Branta bernicla hrota)
A Oystercatcher (Haematopus ostralegus)
A Redshank (Tringa totanus)

1 SAQand pNHA)

o Cummeen Strand/Drumcliff Bay (Sligo BagclArea ofConservatiort (and pNHA)
incorporates Garavoge estuamyater dependent habitats and water dependent
speciesn this SAC include

A estuaries

8 https://www.npws.ie/protectedsites/spa/004035
4 https://lwww.npws.ie/protected-sites/sac/000627
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mudflats and sandflats not covered by seawater at low tide
embryonic shifting dunes

shifting dunes along thehoreline with European Marram Grass (white
dunes)

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

harbour seals

sea lamprey

river lamprey

narrow-mouthed whorl snail

o Lough Gill SROwater dependent habitts and water dependent species in this SAC
include:

A

A

> >

I I I D D

T NHA

Natural eutrophic lakes witMagnopotamionor Hydrocharition- type
vegetation

Seminatural dry grasslands and scrubland facies on calcareous substrates
(FestuceBrometalig (* important orchid site

Old sessile oak woods witlex (holly) and Blechnum(genus of ferns)
Alluvial forests withAlnus glutinosgcommon alderand Fraxinus excelsior
(European ash)

White-clawed Crayfish

Sea Lamprey

Brook Lamprey

River Lamprey

Salmon

Otter

o Crockauns/ Keebyboy Bogs NHAies on the hilltop to thenorth of Lough Gill
where a couple of independent streams of the Garavogue 010 waterbody rise
before flowing down into small loughs50ha).

(See Appendis for maps)

5 https://www.npws.ie/protectedsites/sac/001976
6 http://www.npws.ie/protected-sites/nha/002435
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© Ordnance Survey Ireland. All rights reserved. Licence number: 2019/0Si_NMA_073

Gill{SO,

WFD 2nd Cycle Risk Status
v, — At risk
—— Not at risk

Figurel WFD 2nd Cycle Risk Statdsvaterbodies in the Lough Gill PAA and the surrounding.area



Tablel Summary of waterbodies within the Lough Gill PAA and the inputting river waterbody.
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WB Code WB Name WFD | Status Status Pressure Category Pressure Impact Sig. 1A In
(type) Risk | Obj. | 07-| 10- | 10- | 13- | Q | Driver Subcat. Pressure PAA
(year) | 09 | 12 | 15 | 18 | 18 | of
Status
IE_WE_35G01020 GARAVOGUE_0 3 Urban Ruroff Diffuse Sources| Nutrient Pollution Yes
(River) RunOff OrganidPollution
Combined . .
UWW Sewer Nutrlept PoIIutlpn Yes
Organic Pollution
Good Overflows 6
(2027) G |© P P Inverts. Forestry Forestry Morphology Yes §‘ ves
Overloaded
Uuww PE<500 Nutrient/organic No
pollution
Agriculture Pasture Fish kill (2016) No
IE_WE_35_158 Gill SO . .
(Lake) uww PE<500 Nutrient Pollution Yes
Nutrient Pollution
Forestry Forestry Morphology Yes
. . . .| Morphology
232%33) M |M | P |M | Macrophytes| Invasive Species| Invasive Specie Zebra Mussel Yes 9 | Yes
Single House | Nutrient Pollution
DWW Discharges | Organic Pollution ves
Extractive Quarries Nutrient Pollution Yes
Industry Morphology
Agriculture Pasture Nutrient Pollution Yes
IE_WE35B060630| BONET_050 Agriculture Pasture
(River) . Good . UWww PE<500
Review (2027) = MMM Fish Hydromorphology| Channelisation No 1 No
Forestry Forestry
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Ecological Status
Bonet_030 Sub-catchment 201318

(Bonet_020 Sub-catchment)
_____ Bonet 050

Review Moderate

Garavogue_010 Gill SO Bad

At risk At risk
Kilsellagh
Not at risk

Willsborough_010
Not at risk

Garavoge Estuary
Review

Sligo Bay

Not at risk

Figure2 Flow directionand Risk Statusf the waterbodies within théBonet_030 Suzatchment including the Bonet_050 river
waterbody inputting from the Bonet_020 Swlatchnent, colour coded by Ecological Status 2@03.8.

WFD Waterbodies Status 2018
— High 23
— Good

Moderate
~ Poor
—— Bad
— Unassigned
[ Lough Gill PAA Boundary
» » Flow Direction
WFD Monitoring Stations
@ Operational

;ﬂf( =7y ,\.v.. j’"'%‘?’"ﬁ X v i) s

| ©r Ordnance Survey Ireland. All rights reserved. Licence number: 2019/0Si_NMA_073

Figure3 Showing locatiof RiverOperational Monitoring Pointand 2018 Ecological Status of waterbodies within the Lough Gill

PAAand its inputting and outputting waterbodies.
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ke Monitoring Stations |

urrogatgrshore Site 2a

) YR
il Surmg’ﬂa‘t‘e"_&_‘shlog .SiteS
Gill Surrogate Shore Site 5a

>

.Sitez

Gill SO historical profile site
.
.
PRF_010

'Si ted

Surrog:a?e Shore Site 9a _Sitel

Bonet Rjver
- Ad Bhuanhgiy

Figure4 Lake Monitoring Sites on Lough G@HILL SO)
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2.Receptoinformation andassessment

2.1.Gill SO (Lough Gill)

Table2 Receptor information for Lough Gill (Gill SO).

Gill SO
eIl IE_WE_35_158
Risk Category A
M_1 (0210)
M_2 (0230)
M_3 (0240)
M_4 (0250) PB_0010:_LIT_0010
Monitoring station M_5 (0260) PB_0020:_LIT_0020
M_6 (0270) (LS350011700400200)
M_7 (0280) (LS350011700400190)
M_8 (0290)
M_9 (0300)
M_10 (0220)
Monitoring station type Operational/Surveillance Operational/Surveillance
Biological Status
Phytoplankton 2007-09
Status 201012
201015
201318
Macrophyte 2007-09 Moderate
Status 201012 Moderate
201015 Poor
201318 Moderate

Phytobenthos 2007-09

Status 201012
201015
201318

Fish 2007-09
Status 201012
201015
201318
HYMO Highin 201318, 201015, 201012 and 200709
Lake Type Type 8: Low altitude, moderate alkalinity {200 mg/1 CaCO3), deep (>4m) dadje (>50 ha)
Conceptual model required v
(Y/N)
Ecological Status (201B3) Moderate
1 Lake area 13.75kin
1 Verified zebra mussel lakautrient problem may be masked
Gomments 1  Alkalinity range18-157 CaC@mg/L, average79 CaC@mg/L
1 Fish: perch(most commonyoach, roach x bream hybrids, brown trout, bream, eels
pike, good Spring Salmon fishery
1  Mean depth 11.9m, max dep®i7m, 18.3%f lake area <2nm water depth
1  Plants surveyed in 2008, 202014 and 201,a deterioration in EQR in 2011 was dusg

to % RF tolerant taxa, trophic score and average depth of presen2014 the status
dropped to poordue to deterioration irf6 RF tolerant taxa and max deiblonisation
the max depth colonisation metric drove the deterioratistatus returned to
moderate in 2017 a% RF tolerant taxa and max depth colonisatioproved,all other
metric scores remained the same

1  The greatestleterioration between 2008 and 2017 isamerage depth of presence
(0.98m to 0.58m) and max depth of presence (4r.fim) suggesting a deterioration i
water clarity tolerant and elo@id taxa dominated the plant community across all ye3

EPA Macrophyte Repa2016-
2018

7 Connor, L., Coyne, J., Corcoran, W., Cierpial, D., Ni Dhonnaibhain L., Delanty, K., McLoone, P., Morrissey, E., @ordor\NR.,JOA Y = w®dX al
wodr w2014aX Y oI aHadd Dvéhd Kellypral. (Z0U8Y Fish 8ick Surveydfilough Gill, July 2017. National Research Survey
Programme, Inland Fisheries Ireland, 3044 Lake Drive, Citywest Business Campus, Dublin 24.
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Moderate status is not an accurate reflection of the current state of the macrophyte
community in Lough Gill with poor being more appropriate. This is a large body of water
should have a diverse plant community including Charophytes such as Chaga apdci
Nitella species in association with other nutrient sensitive macrophytes. The most comnj
encountered taxa are filamentous algae which generally only dominate in a lake body w
there is an excess of phosphorus.

Significant issue

TotalPhosphorous

12



Table3 General chemistry information for Lough Gill (Gill SO).
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Gill SO
WeitETEy IE_WE_35_158
Site 1/ Site 2/ Site 3/ Site 4/ Site 5/ Site 6/ Site 7/ Site 8/ Site 9/
Gill Surrogate Shore | Gill Surrogate Shore [ Gill Surrogate Shore [  Gill Surrogate Shore | Gill Surrogate Shore Sitq ~ Gill Surrogate Shore| Gill Surrogate Shore |  Gill Surrogate Shore [  Gill Surrogate Shore
Monitoring station Site 1a Site 2a Site 3a Site 4a 5a Site 6a Site 7a Site 8a Site 9a All sites
LS350011700400010, LS350011700400020] LS350011700400030 LS350011700400040 LS350011700400050 | LS350011700400060 LS35001170040G0 LS3500117004080 LS3500117004000
LS350011700400100/ LS350011700400110 LS350011700400120, LS350011700400130 LS350011700400140 LS35001170040G0 LS3500117004060 LS3500117004000 LS35001170040@0D
Monitoring station type OperationalSurveillance
Water chemistry
2007 0.027(Sep 0.048) 0.025 (Sep0.039) 0.024 0.024 0.028 0.027 (Sep0.047) 0.026(Sep 0.042) 0.024 0.025(Sep 0.04) 0.025
2008 0.021 0.022 0.023(Mar. 0.04) 0.022 0.021 0.021 0.021 0.02 0.021 0.021
2009 0.022(Sep 0.049) 0.025(Sep 0.05) 0.027 (Dec0.06) 0.022(Sep 0.042) 0.025(Sep& Dec 0.04) 0.021 0.019 0.019 0.019 0.022
2010 0.016 0.018 0.019 0.018 0.016 0.018 0.015 0.016 0.016 0.017
Total P 2011 0.019 0.023 0.024 0.023 0.02 0.021 0.024(Dec 0.05) 0.023(May: 0.06) 0.019 0.022
2012 0.018 0.019 0.02 0.019 0.021 0.028 (Apr0.08) 0.02 0.018 0.019 0.02
2013 0.017 0.021 0.02 0.019 0.019 0.02 0.021 0.023 0.019 0.02
2014 0.017 0.018 0.017 0.018 0.023(Aug 0.049) 0.018 0.019 0.015 0.017 0.018
2015 0.027 (Dec0.087) 0.025(Dec 0.065) 0.034 0.022(Dec 0.045) 0.022(Dec 0.043) 0.024(Dec 0.055) 0.033 (Dec0.13) 0.02 0.022(Dec 0.042) 0.025
Ecological 2016 0.024 0.024 0.024 0.025 0.025 0.025 0.024 0.022 0.024(Feh 0.043) 0.024
Threshold 2017 0.023 0.023 0.025 0.026(Oct 0.049) 0.024 0.024 0.023 0.022 0.022 0.023
0.025 2018 0.019 0.022 0.022 0.022 0.021 0.022 0.024(May: 0.046) 0.019 0.019 0.021
mgP/L 2019 0.018 0.019 0.02 0.02 0.02 0.019 0.019 0.018 0.018 0.019
BaselineTP(2016:19) 0.021 0.022 0.023 0.023 0.022 0.022 0.022 0.021 0.021 0.022
2007 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012
2008 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
2009 0.014 0.018 0.014 0.012 0.013 0.019 0.019 0.014 0.013 0.015
2010 0.015 0.015 0.019 0.015 0.015 0.015 0.017 0.015 0.015 0.016
Total Ammonia 2011 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.016 0.015
2012 0.015 0.015 0.015 0.015 0.015 0.018 0.019 0.019 0.018 0.017
2013 0.014 0.018 0.014 0.016 0.019 0.014 0.022 0.014 0.024 0.017
2014 0.01 0.01 0.011 0.01 0.01 0.01 0.01 0.01 0.01 0.01
2015 0.01 0.012 0.013 0.01 0.012 0.013 0.011 0.01 0.01 0.01
Ecological 2016 0.01 0.01 0.014 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Threshold 2017 0.011 0.01 0.01 0.011 0.012 0.01 0.01 0.01 0.01 0.01
0.065 2018 0.01 0.01 0.013 0.01 0.011 0.01 0.013 0.01 0.012 0.011
mgN/L 2019 0.01 0.01 0.01 0.011 0.011 0.012 0.01 0.01 0.01 0.01
Baseline Nk{2016:19) 0.01 0.01 0.012 0.011 0.011 0.01 0.011 0.01 0.01 0.011
2007 14 22 1.8 1.6 25 1.4 3 1.8 15 1.9
2008 11 13 1.6 15 15 1.9 1.9 1.2 1.1 1.4
2009 24 1.9 2.2 2.3 24 2 1.7 1.6 1.5 2
2010 35 3.2 35 34 3.3 3.3 2.8 3 25 3.2

8 please notd.imit of Detection can be inconsistent from y¢a year in available chemistry monitoring date. of samples taken per year is also variable (4, 8 or 12)
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Chlorophyll a 2011 11 1.4 1.4 1.3 15 1.4 1.4 1.4 1.3 1.4

2012 5.4 (Apr: 34) 2.6 6.9(Apr: 41) 4 (Aug: 20) 1.9 20.2 (Apr: 146) 9.5(Apr: 65) 3.1 3.7(Apr: 21) 6.3

2013 112 (Oct: 71) 3.3 3.5 2.5 2.3 3.4 2.5 4.1 1.6 3.8

2014 21 4.9 3.2 29 7.2(May: 54) 3.2 2.6 1.8 2.2 3.3

Ecological 2015 1.5 2.8 2.5 2.5 2.9 2.4 2 1.5 1.6 2.2

Threshold 2016 1 1 1.3 1.3 15 1.7 1 0.9 1 1.2

(Type 8 Lake) 2017 15 1.7 1.8 1.9 1.7 25 1.7 1.1 1.4 1.7

10ug/L 2018 1 1.4 1.3 1.1 1.2 1.5 1.2 1.1 1.1 1.2

2019 1.2 0.9 1.3 1.3 1.1 1.1 1 1 1.1 1.1

Baseline Chlorophyll @01619) 1.2 1.3 1.5 1.5 1.4 1.8 1.2 1 1.2 1.3

Surrogate %r;?éz'sne sampling 228114331::':3;?3;;,%‘2%

) 2015;Dec(Highest readings recorded in December at Surrogate Shore Sites in 2015)
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2.1.1. Macroghyte monitoring stationdl_1,M_10,M 2, M 3, M 4, M 5 M 6,M_7, M_8,
M_9(LS350011700400210.0220, . .0230, . .0240,. .0250,. . 0260,. .0270,. .0280,. .
0290,. .0300

Data summary:

1 TheselOstations are on the 2029021 Operational and Surveillance Monitoring programme
for macrophyte monitoringnd are shown in Figure

1 The 201318 Macrophyte status is Moderate and is driving the Moderate Ecological Status of the
Gill SQvaterbody. Macrophye Status wa®oorfor the 20102015 andModeratefor the 2010
2012and 20072009reporting periodsit has beerthe Ecological Status drivear each of these
periods(see Table 2).

2.1.2.Phytdoenthos monitoring station®B_0010:_LIT_0010S3500117004200)and
PB_0020:_LIT_00ZDS350011700400190)
Data summary:

1 These 2 stations are on the 262921 Operational and Surveillance Monitoring programme for
phytobenthos monitoring and invertebrate monitorinthey are shown in Figure

1 While invertebrate maitoring is carried ouno standard has been developed and/or the quality
element is not used for status assessment

1 The 20132018 Phytobenthos Status is Good, the status for the Z01H 20102012and
2007-2009reporting periods wasood alsdsee Table).

2.1.3.Chemistry monitoring stationSite 1¢ 9 (LS350011700400010.020, . . 030, . . 040, . .
050, . .060, . 070, .. 080, . . 09@ndGill Surrogate Shore Sites(18a (S350011700400100.
0110, ..0120,..0130, ..01400150, .. 0160. . 0170, .. 0180)

Data summary:

1 Thesestationsandtheir surrogate shore site are in the 2028921 Operational and Surveillance
Monitoring programme for supporting chemistry and chemical monitarthgy are shown in
Figured.

1 Site landSite 2arealso on the 2012021 Operational and Surveillance Monitoring programme
for phytoplankton (chlorophyll) monitoring. The 262818 Phytoplankton Status is Hjgin
improvement from Good in the@.0-2015 and 2012012 reporting periodsPhytoplankon
Status was also High if@7-2009(see Table 2), howevghis measure should besed with
caution for assessing lake ecological and trophic status when zebra mussels are.present

1 Site 9andits surrogate shore site (9a) are on the Operational and Surveillance Monitoring
programme forSpecific Pollutant Conditions

1 Historicallyin 2007 and from20152017 TP annual averages haleenat or close to the EQS of
0.025mgP/B.as shown in Figure. &h 2007 and 200%emporal dataacross aleneral chemistry
stationsshow a spike iffP inlate Septembey as seen in Figure Bnother conspicuous spike is
recordedin December 201%andFebruary 2016however, it should be notesurrogate shore
sites were ufised in December 2015uggesting atormweather event with the highest spike

9 SURFACE WATERS (AMENDMENT) REGULATIONS 2019
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of 0.13 mgP/Ibeingrecorded at the Gill Surrogate Shore Sitgwhich may indicate critical
source aredocated nearby, however readings in February 2016 taken atdffshoresites
remainabove the EQSo while shore site readings mhgivemagnifed the issueén Decembeit
remained a significantissue throughout the lakan Februarywith Site 9 located near the
outflow having the highest concentratiasf 0.43ug/l. Figure 5shows a tendency faglevatedTP
in the winter monthsrom 20142019

9 Historically in April 201,2as shown in Figure #mporalchlorophyl concentrations were
elevated well above the EQ$10ug/l at Site 1, 3, 6, 7 and 8ite 6 locatedn the NE of the lake
had the highest concentration at 146/1, this chlorophyl spike atsite 6 in April 2012
accompanies spike inTPat the same sit€Fig 5), this may indicate aritical source area on the
NE shores of the lake tnom the tributary ofthe Garavogue_010 inputting to the lake in this
area(see Fig. 3A spikein October 2013 corresponds tam @ccasion where surrogate shore
sites were ampled ands isolated toGill Surrogate Shore Sit@, therefore this may not bé&uly
representative obverall conditions in the lakdikewisespikes atGill Surrogate Shore Site 2a
and 4a in May 201#hay not be truly representative and June sampldeteat offshore sites
had low concentrations.

0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

Total Phosphorous mgP/L

—e— Site 1/1a—e— Site 2/2a Site 3/3a Site 4/4a—e— Site 5/5a

—o— Site 6/6a—e— Site 7/7a—e— Site 8/8a—@— Site 9/9o====EQS

Figure5 Total Phosphoroutemporal dataandtrend for Lough Gill (Gill SO).
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© Annual Average

Figure6 Total Phosphorous annual average data for Lough GilllfSO).
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Figure7 Chlorophyll a temporal data and trend for Lough Gill (Gill SO).

10 pjease note 2007 data only taken from Anigv
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Total Phosphorous mgP/L
(e}

© Annual Average

—EQS (Type 8 Lake)

Figure8 Chlorophyll aannual average data for Lough Gill (Gill S8O).

11 Please note 2007 data only taken from Augv
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2.2.Garavogue010

Table4 Receptorinformation for the Garavogue_04fcluding upstream data from the Bonet_Q50

Waterbody GARAVOGUE_010 BONET_050
IE_WE_35G010200 IE_WE_35B060630
Risk Category At risk
D/s Hazelwood/N. of Sligo: The Mall 1.8 km d/s Dromahaire
Monitoring station Cleveragh (RSSéGOlOZOO) Bridge
(RS35G010100) (RS35B060600
Monltotr;r;% station Operational Operational Operational/Surveillance
Biological Status
Q 2009
values 2012
2015
2018
Water chemistry?
2007 0.022 0.022 0.015
2008 0.019 0.024 0.011
2009 0.02 0.02 0.03(Jul: 0.14)
2010 0.02 0.019 0.014
PQ 3 2011 0.021 0.022 0.013
2012 0.01 0.011 0.016
2013 0.019 0.008 0.008
2014 0.07 (Nov/Dec: 0.1/0.139) 0.005 0.007
2015 0.009 0.008 0.016
Ecological 2016 0.012 0.011 0.016
Threshold 2017 0.011 0.01 0.014
0.035 2018 0.01 0.008 0.013
mgP/L 2019 0.01 - 0.014
Baseline PO 0.011 (1619) 0.01 (1618) 0.014 (1619)
2007 0.015 0.015 0.028
2008 0.019 0.015 0.033
2009 0.015 0.019 0.025
2010 0.015 0.018 0.025
NHs 2011 0.015 0.015 0.021
2012 0.02 0.023 0.018
2013 0.015 0.028(Mar: 0.14) 0.017
2014 0.021 0.013 0.01
2015 0.014 0.01 0.015
Ecological | 2016 0.01 0.017 0.016
Threshold 2017 0.012 0.013 0.01
0.065 2018 0.018 0.013 0.016
mgN/L 2019 0.018 - 0.012
Baseline Nk 0.015 (1619) 0.014(16-18) 0.014 (1619)
2007 0.2 0.3 0.3
2008 04 0.3 0.2
2009 0.3 0.2 0.2
2010 0.2 0.2 0.2
TON 2011 0.2 0.2 0.2
2012 0.1 0.2 0.2
2013 0.1 0.2 0.2
2014 0.2 0.2 0.2

12 Please note.imit of Detection can be inconsistent from year to year in available chemistry monitoringnthtsumber of samples taken per
year varies but tends to be 4 for Garavogue_010 station 0100 afol Zaravogue_010 station 0200 and 12 for Bonet_050 station GBI,
water chemistryannual averages are calculated onet_050 station 060ffom data availablérom AugDec only

13 Ortho-phosphate (unspecified)
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2015 0.2 0.2 0.3
Ecological 2016 0.2 0.3 0.2
Threshold 2017 0.2 0.3 0.2
35 2018 0.2 0.4 0.2
mgN/L 2019 0.3 - 0.2
Baseline TON 0.2 (1619) 0.3 (1618) 0.2 (1619)
2007 0.8 0.5 1.6(0Oct:2.7)
2008 0.5 0.5 1
2009 0.5 0.7 (Mar: 2.9) 1.2(Jan: 2.7)
2010 0.5 0.9(Sep: 4.1) 1.3
BOD 2011 0.5 0.6 1.1
2012 0.6 0.9
2013 - 0.6 0.5
2014 0.6 0.6
2015 1.2 0.5 0.9
Ecological 2016 0.9 0.6 0.7
Threshold 2017 1 0.6 0.7
15 2018 0.9 0.6 0.6
mgQ/L 2019 0.5 - 0.8
Baseline BOD 0.8(16-19) 0.6 (1618) 0.7 (1619)
HYMO MQI V1.08/01 Goo&tatus MQI V1.0801 Bad Status Good status 20138

Monitoring stationapprox.
400m u/s ofGaravogue_010
approx.3.8km u/s Lough Gill

Monitoring statiors approx.2km and 2.8knul/s of Lough

Comments Gillrespectively

Conceptual model

required (Y/N) Y N
Ecological Status
(201318) Poor Moderate
Improvements to high
ecological condition during
Quality remains unsatisfactory in the Garavogue and the preceding assessments wer
EPA Biologist river was in poor conditiorf2018) maintained in the lower
comments reacheq2018)
Ecological Status is at
Moderate due to Fish Status|
Significant issue tb.d. Fish barries

Q driving status

2.2.1. D/s Hazelwood/N. of Clevera@S35G010100)
Data summary:

1 Thisstation is on the 201:2021 Operational Monitoring programme for supporting chemistry
monitoring.

1 TheGaravogue_ 01 currentlyAt Risk it has a 2012018 Ecological Status Bbor, thisisone
of two operational monitoring statiogon the waterbody it is monitored for general chemistry
but has not been monitored for invertebrates since 199ten it was at a Good Q classification

i HistoricalTON annual averages are below the ecological threshoddQ, NH andBOD
annual averages are all beldteir respective EG$ except for in 2014 when thBQ annual
averageof 0.07mgP/breached the EQ& 0.035mgP/Hue to high temporal values of GrigP4
and 0.139mgR/on 7" November andL6™ December, respectivelgee Fig9), this breach was

14 Surface Water (Amendmenegulations 2019
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not picked upat Sligo: The Mal[RS35G01020@pprox. 800m downstream which was
monitoredonthe 11" November and the 9th Decemhawith that particular station recording
an annual average @.005mgP/L in 2014 (see Table Hywever theQ statusdroppedat this
downstream statior(0200)n 2015to Poor(Fig. 10) Sligo Co. Cathenconsultedwere not

aware ofany incidentin the winter of 2014that may have led to deterioration in the waterbody

0.16
e Temporal

0.14 °

EQS (Average)
O Annual Averag!

— — —EQS (95%ile)

o
=
N

©
[
[ J
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(o] (o]
[ ]

©
o
=

Figure9 Ortho-phosphate data anttend for Operational Monitoring Station RS3BB1000n the Garavogue_010

2.2.2.Sligo: The Ma(RS35G010200)
Data summary:

I Thisstation is on the 201:2021 Operational Monitoring programme fmvertebrate and
supporting chemistry monitoringt is approx. 800m downstream Bfs Hazelwood/N. of
Cleveragi{RS35G010100)

1 The Garavogue 010 is currenfly Risk it has a 2012018 Ecalgical Status of Poavhich is
being driven by the Invertebrate Status whichrienitored at this station only.

1 The2018 Q classification is at Poor with a Q Valug as it was in 2015 when it deteriorated
from a Qvalue of 4 (Good) in 2018ee Figl10).

1 There is a activehydrometric gauging statioNEW BRapprox. 100ndownstream of this
station.

9 Historicaldata is available from 2002018 TON annual averages are below the ecological
threshold and P& NH and BOD annual averages are all beloirthespective EQ®neNH;
temporalresult inMarch 20130f 0.14mgN/lwas at theEQS 9%ileconcentration two BOD
temporal results breached the EQS 95%ile concentratiéghGrhgQ/l, one in March 2009 of
2.9mgQ/l and one in September 2010 4fimgQ/| (see Tabld).
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1571 1573 1577 1580 1386 1950 1554 1557 2000 2003 2008 2009 2012 2015 2018

1971 1973 1977 1980 1986 1990 1994 1997 2000 2003 2006 2009 2012 2015 2018
Result 5 4 4 4 4 4 4 4 4 45 45 4 4
Classification High Good Good Good Good Good Good Good Good High High Good Good Poor Poor
Q-Value 5 4 4 4 4 4 4 4 4 4-5 4-5 4 4

Figure10 Q-Value Chart for Operational Monitoring Stati®$35G012D0 on the Garavogue_010.

2.3.Bonet_0501.8 km d/s Dromahaire Bridg@S35B060600)

ThisOperational Monitoring station is on the Bonet_0&Pprox 400m upstream of the Garavogue_010
and is included as there is no monitoring station with available data on the Garavogue 010 upstream of
Lough Gil{Gill SQ)importantly the station is downstreawf the Dromahair WWTH he Bonet_050 is a
Reviewwaterbodywith an 201318 Ecological Status of Moderate solely driven by Fgh Statughe
Invertebrate Status isligh,and Phosphorus and Nitrogen conditions are at Highit is unlikely to be
impacting the Garavogue_0l1®owever, it should be noted thalie Bonet_050s on theOPWDrainage
Scheme and is due for works in 208fe Managerant Plan for the Lough Gill Catchment (1998) asserts
that fishery stocks were considerabiypacted by the arterial drainage scheme carried out on the Bonet
in the 1980srehabilitation/development works were carried out by the Fisheries Béalidwing
completion of the scheme but the plan stidicognisé the impact of drainage maintenance programmes
asan issue withthe highest level priority ratingmmediate for water quality objectivesspecifically
impacting fisheries

Data summary:

I This station is on the 2012021 Surveillance andOperational Monitoring programme for
invertebrate, supporting chemistry arahemistry (specific pollutantshonitoring

9 Historical TON annual averages are below the ecological threshold andne@®H; annual
averages are all below their respective EQ& temporal P@concentration of 0.14mgPih July
2009breached the EQS 95%ile of 0.075mgP/I

1 The BOD annual averages from 2089 are all below the EQ&ne temporal concentration
from January 2009f 2.7mgQ/I just breached theEQS 95%ile of 2.6mg0O The annual average
in 2007 was 1.81gQy/l and just breached the EQS of 1.5mf(this is mainly driven by a temporal
concentration of2.7mgQ/l on the 9" October It should be noted thathe annual averagéor
2007 is skewedtowards the 29 half of the yearas data is only availablerf August, October,
November,and December
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3.Significanpressures

Table5 Pressures identified by initial characterisatiassessmenfor Lough Gill PAA.

Local Authority %
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S}

4}\/

S
J

[ Lough Gill PAA boundary / Garavogue_010 catchment boundary
- == Approximate Northern catchment boundary for Lough Gill (Gill SO)
— Garavogue_010 and Bonet_050 river waterbodies

Figurell Corine Land Cover data (2018) for tteugh Gill PAA.

[ Continuous urban fabric
[ Discontinuous urban fabric

[ Green urban areas

i+ Industrial or commercial units
[ Sport and leisure facilities

[ Port areas

[3 Road and rail networks and ass. land

BXJ Mineral extraction

sites

[ Broad-leaved forest
I Coniferous forest
I Mixed forest

Il Burnt areas

[ Principally Ag with areas of nat. vegetation
B [ Pastures

Peat bogs

Natural grasslands

[ sparsely vegetated areas

Salt marshes
Intertidal flats
Estuaries

Waterbody Pressure Category Pressure Subcat. Impact Sig. Pressure
Urban Ruroff Diffuse Sources Ru@ff 1  Nutrients
; Yes
1  Organics
uww Combined Sewer Overflows 1 Nutrients v
Sligo 1  Organics es
Garavogue_010 Forestry Forestry
1  Morphology Yes
uww PE<500
Ballintogher & Environs T Overloaded No
Agriculture Pasture 1  Fishkill (2016) No
uww PE <500 .
Ballintogher & Environs T Nutrients Yes
Forestry Forestry 1 Nutrients
Yes
1  Morphology
Invasive Species Invasive Species 1  Morphology Yes
Gill SO 1  Zebra Mussel
DWW Single House Discharges 1 Nutrients
) Yes
1  Organics
Extractive Industry | Quarries 1  Nutrients
Yes
1  Morphology
Agriculture Pasture 1 Nutrients Yes
Corine Land Cover data 2018
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3.1. Urban Ruroff and combined sewer overflows in Sligo tamathe Garavogue 010
Diffuse sources of urban ruwff and combined sewer overflows in Sligo town are both listed as significant
impacts on the Garaygue 010The location ofhe SliggpVWTPWWDALieense NoD001401)is shown
in Fgure 12, it is a Design Build and Operate Contriaetween Celtic Anglican Wat (CAW)xand lIrish
Water, the primary discharge is to the Garavoge Estdesgn Sligo HarbourSorm water overflows on
the sewerage networlocatedon or close to the Garavogue_010 are shown in Fifjedsg geographical
coordinates forthese locations were taken fronthe license application documents available: at
http://www.epa.ie/terminalfour/wwda/wwda-view.jsp?regno=D001@1. There is one SWO located
approx. 170mupstream of the WFD monitorirgtation 0200Sligo: ie Malland another approx. 170m
downstream Neither the 2017 nor2019 AER for WWDA License No. DOGD4 havedischargevolumes
recorded for either of theSWOsthe 2017 report notes that getrol interceptor was installedt the
downstream SWO (John F. Kennedy Paratle@seSWOs andiiffuse source®f urban runoff will be
assessed as part of the Local Catchment Assessmentdh@#)sh Water will be consuldefor further
information. Upon consultation with Sligo Co. @Gowas highlighted thabccasionatomplaints hd been
receivedin the pastregarding effluent dischargeom the SWO located upstream of tigtigo: The Mall
(RS35G010200Monitoring point same misconnectionand overflow issues downstream of the
monitoring point on the river were alsaoted.

Sligo Sewerage Scheme

e
[ sligo wwTp {7

® Discharge Points - i) ‘ N e D/ Hazelwood/N¥of{Cleveragh RN
Garavogue_010 & 55
@ Operational Monitoring Stations : { SR B y P

~ Poor Ecological Status 2013-2018
[J waterbody boundary

Figurel2 Sligo WWTP and discharge points on network.

15 Available fromwww.water.ie/wastewater/compliance/
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3.2.Ballintoghe’& Environs WWTP

TheWWTP at BallintoghdCoANo0.A030901), shown in Figuré3, is listed as aignificant pressure on
Lough Gill (Gill SO) and a rsignificant pressure on the Garavogue_0It@s located on the periphery
of Ballintogher village. Treated effluent is currently dischargedtttatary of anindependent stream

on the Garavogue_010 thfibwsinto Lough Gilfrom the southbetweenKillary Mountain and Slieve
Daeane, there is no WFDDnonitoringpoint on this tributary According to the2013CoA Application

Form (available athttp://www.epa.ie/terminalfour/wwda/wwda-view.jsp?regno=A03001), the
treatment plant consists of a package treatment plant, with Bord na Mona (puraflo) peat filtration beds.
The plantwasdesigned to serve a population equivalent of 35(bRB&s overloadedreceiing mainly
domestic wastewater from Ballintogher Villagedfrom four small industrial units located in the village.
One SWQassociated witta storm tank downstrearof the inlet works,also discharges tthe stream.
Irish Watemwill be consultedto ascertain ifplansarein place to upgrade thplantand thedischarges

will be assessed as part of theCA Based oranaverage daily volumef 81m®/day (from CoA
applicationform), assuming that there is nphosphorusemoval on siteit is estimated that the Total
Phosphorudoad discharging frorthe WWTP to the independent tributary flowing into Lough GOI.&8
kgP/day or 321kdP/year.

“* -~ Garavogue_010 (Poor Ecological Status 2013-2018)
% Y [ Gill SO (Moderate Ecological Status 2013-2018)
[ Ballintogher WWTP
d @ Discharge Points

\ﬁi‘ﬂ et

N
Ballintogher; m? o
» 2

-

Figure 13 Location of Ballintogher WWTP, its primary discharge (SW1) and storm water overflow i{fSW&@}ion to the
Garavogue_010 and Lough Gill (Gill SO).
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3.3. Quarries

Quarries are listed as a significant pressurd_faugh Gillvith impacts fromnutrient pollutionandaltered
habitat due tomorphologicakchangesAt the Initial Characterisatiokssessmentor Cycle 2 of the WED
Sligo Co. Coeportedissues with illegal quarrying a number of years,agoellite imagey did not reveal

the location of these activitiesipon consultatiorwith Sligo Co. Camo current illegal quarrying activities

in the PAA area could be identified. Any currently operating or historic illegal quarries identified during
LCA will be assessed.

There is a largkmestonequarry, permitted by Sligo Co.Ctw Readynix Ltd.(Planning Reg. Ref. 02/271)
in the townland & Aghamorelocatedon the southwestshore of Lough GjNisible from satellite imagery
and shown below in Figuri4, the area is described adineral Extraction Site by th€orine Land Cover
map (Figll), the Management Plan for the Lough Gill Catchm@®98) states that quarrying has taken
place at this location since the 195@another quarry is permitted td?&K McDonagh approx. 800im

the north-northeastbut satellite imagernshows no indication of quarrying activitieadthe Environment
Section ofSligo CoCa have no recollection ajuarrying at this location A Section 4licence(DL(W)139)

is held byCemex ROI Ltffom Sligo Co.Cto dischargdo anindependent streanof the Garavogue 010
waterbodywhich dischargesotLough Gill atghamore BayAn Environmental Impa&ssessment Report
(P118/345), dated August 2018s available fromthe planning section of the Sligo Co. Co. website
http://www.sligococo.ie/planning/EnvironmentallmpactAssessmentReporthe planning application
seeks tadeepen the quarry angrovidea settlement lagoonall withinthe existingpermitted Aghamore
quarry areaP102/271), the applicant is Lagan Bitumen Limit@the Environment Section of Sligo Co. Co.
were consulted and reported thahis planning permission was grantbg Sligo Co. Co. but was appealed
to An Bord Pleanal no quarry operations are currently being carried out on,ditet subject to a grant

of permission by An Bord Pleanalaagying activities may recommence on site in the short to medium
term. Theimpact of thequarry siteon the streaminputting to Logh Gillwill be assessed as part of the
LCA.
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Figurel4 Aghamore Quarry in relation to the Garavogue_010 and Lough Gill (Gill SO) waterbodies.

3.4. Single house discharges

Single house discharges are listed asigmificant pressure for Lough Giith impact from nutrient
pollution and organigollution. Thelmpact Assessment stateBhere is a high density ohe-off housing
surrounding the lake. A number of these have a medium risk of contributing phosphhgeitputting
RWBs and the lake itselfhe SANICOSE)18 model, colour coded byrisk of both phosphorousand
nitrogenloss is mappedbelowfor the Lough GilPAAIn Figurel5, it showsmostseptic units to the east
and northeasbf the lake areat a high risk for nutrient los§ he uplands to theouth of the lakeand the
floodplain to thesouth-east where the Bonet River flows into the lak® mainly poorly draining soils on
poor aquifer bedrockP risk tends to be slightly tiigr than N risk in these areathe remaining areas
around the lake are predominantly weltaining soils otkarst and N risk tends to be slightly higher than
P risk.Upon consultation, Leitrim Co.Co. highlighted three «compliant domestic septic unitsn the
shores along the NE section of the lakising an assumed load of 1.#kgear/house’® an estimated
phosphorousload from the 212 very highand high potentialP risk DWWTSwithin the Lough Gill
catchment areas estimated ag97kgP/year to Lough Gill

16 pata from EPA (2013). A rislised methodology to assist in the regulation of domestic wastewater treatment systems. Emsiriah
Protection Agency. Available at this link: http://www.epa.ie/pubs/reports/water/wastewater/dwwtriskranking.html.
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