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1. Lough Gill Priority Area for Action - Background 
 
The Lough Gill PAA contains two waterbodies; Lough Gill (Gill SO) and the Garavogue_010 river 
waterbody which is both the inputting and outputting river. The Garavogue_010 discharges to the 
Garavoge Estuary in Sligo town approx. 4km downstream of Lough Gill to the north-west. Lough Gill is 
a large lake, with a surface area of 1,375ha and a maximum depth of 37m, it is approximately ten 
kilometres in length from west to east and four kilometres wide at its widest point, most of the lake 
resides in Co. Sligo with an area of approx. 180ha to the east in Co. Leitrim. Ecologists carrying out the 
first water quality surveys on Irish lakes in the early 1970s considered Lough Gill to be naturally 
eutrophic1. The Garavogue_010 has various independent streams inputting to Lough Gill (Gill SO) from 
the uplands of Killary Mountain, Slieve Daeáne and from the village of Ballintogher to the south and 
south-east of the lake, and from Leean Mountain and Benbo to the north-east. The main channel of 
the Garavogue_010 enters the lake from the south-east and is the most downstream section of the 
Bonet River which flows through Dromahair village in Co. Leitrim (Bonet_050) before entering the 
Garavogue_010 waterbody catchment. 
The IFI 2017 fish stock survey carried out on Lough Gill found 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 2014 found the same species composition with the exception of 
salmon and flounder recorded in 2011 and stone loach recorded in 2008), the lake is regarded as a 
good spring salmon fishery.2 
 
 
Reasons why the Area for Action was chosen: 
the Border Regional Operational Committees outcomes report listed the following reasons for 
selection: 
 

ω Two deteriorated water bodies. 
ω Both of the deteriorated water bodies have a High Ecological Status objective*  as 
well as a Protected Area objective that is not being met.  

ω Multiple pressures which can be investigated at the same time. 

ω Previous Water Quality management plan which may inform and focus 

investigation** . 

ω River water body has only deteriorated at one of the two monitoring 
stations downstream of Lough Gill* **  and so investigation area can be easily targeted.  
ω Possible mix of short and long-term challenges. 
 
*Please note the WFDApp records no High Status Potential Objective for either waterbody 
** Thompson E., Ryan S., & Cotton D.C.F. (on behalf of the Lough Gill Catchment Management 
Committee), 1998, Management Plan for the Lough Gill Catchment; Catchment Management 
Through Partnership and Consensus, Sligo County Council under the European Life Programme with 
support from Leitrim County Council and the Institute of Technology, Sligo. 
** *Please note Invertebrate Status is driving decline on the Garavogue_010 river waterbody but 
it is only monitored at one station, therefore, investigation area will be extended upstream of 
both monitoring stations. 
 
 

 
1 Flanagan, 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., Gordon, P., OΩ .ǊƛŀƛƴΣ wΦΣ 

aŀǘǎƻƴΣ wΦΣ wƻŎƪǎΣ YΦΣ hΩ wŜƛƭƭȅΣ {ΦΣ .ǊŜǘǘ !ΦΣ DŀǊƭŀƴŘ 5Φ ŀƴŘ YŜƭƭȅΣ CΦ[Φ όнлмуύ  CƛǎƘ {ǘƻŎƪ {ǳǊǾŜȅ ƻŦ [ƻǳƎƘ DƛƭƭΣ Wuly 2017.  National Research 
Survey Programme, Inland Fisheries Ireland, 3044 Lake Drive, Citywest Business Campus, Dublin 24. 
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EPA characterisation data: 
The initial characterisation sub-catchment assessment recommended that the following actions be 
undertaken: 

¶ Gill SO: 
o IA9 Lake pressures: Walk the tributaries draining into Lough 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. 

¶ GARAVOGUE_010: 
o IA7 Multiple Sources in Multiple Areas: Incorporate with IA9 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 forestry. In Sligo town, focus on urban diffuse and the 
pipe network associated with Sligo WWTP. 

o IA6 Multiple Sources in Large Urban Area: Diffuse Urban pressure to be investigated. 

¶ Inputting waterbody to PAA - BONET_050: 
o IA1 Provision of Information: 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 Information: IFI should be consulted on factors affecting fish status 
in this water body. 

 
Protected Areas:  

¶ Bathing waters 
o  Rosses Point Beach is a designated Bathing Waters area in Sligo Bay, the 

garavogue_010 feeds the Garavoge Estuary which leads to Sligo Bay. 

¶ Drinking waters 
o Both Lough Gill and the Garavogue_010 are Drinking Water Protected Areas as 

Lough Gill is the source for the Sligo and Environs Water Supply Scheme and the 
North Leitrim Regional Water Supply Scheme. 

o Designated drinking water groundwater bodies underlying the PAA:  
Á Carrowmore East 
Á Dromahair 
Á Ballintogher 
Á Ballygawley 
Á Drumcliff-Strandhill 

¶ Shellfish Areas 
o Garavoge Estuary and Sligo Bay contain shellfish areas  

¶ SPA 
o The Cummeen Strand Special Protected Area3 is in the Garavoge Estuary, birds of 

interest include: 
Á Light-bellied Brent Goose (Branta bernicla hrota)  
Á Oystercatcher (Haematopus ostralegus) 
Á Redshank (Tringa totanus) 

¶ SAC (and pNHA) 
o Cummeen Strand/Drumcliff Bay (Sligo Bay) Special Area of Conservation4 (and pNHA) 

incorporates Garavoge estuary, water dependent habitats and water dependent 
species in this SAC include: 
Á estuaries  

 
3 https://www.npws.ie/protected-sites/spa/004035 
4 https://www.npws.ie/protected-sites/sac/000627 
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Á mudflats and sandflats not covered by seawater at low tide 
Á embryonic shifting dunes 
Á shifting dunes along the shoreline with European Marram Grass (white 

dunes) 
Á fixed coastal dunes with herbaceous vegetation (grey dunes) 
Á petrifying springs with tufa formation 
Á harbour seals 
Á sea lamprey 
Á river lamprey 
Á narrow-mouthed whorl snail 

o Lough Gill SAC5, water dependent habitats and water dependent species in this SAC 
include: 
Á Natural eutrophic lakes with Magnopotamion or Hydrocharition - type 

vegetation 
Á Semi-natural dry grasslands and scrubland facies on calcareous substrates 

(Festuco-Brometalia) (* important orchid sites) 
Á Old sessile oak woods with Ilex (holly) and Blechnum (genus of ferns) 
Á Alluvial forests with Alnus glutinosa (common alder) and Fraxinus excelsior 

(European ash)  
Á White-clawed Crayfish 
Á Sea Lamprey 
Á Brook Lamprey 
Á River Lamprey 
Á Salmon 
Á Otter 

¶ NHA 
o Crockauns/ Keelogyboy Bogs NHA6 lies on the hilltop to the north of Lough Gill 

where a couple of independent streams of the Garavogue_010 waterbody rise 
before flowing down into small loughs (<50ha). 

 (See Appendix 1 for maps) 
 

 

 
5 https://www.npws.ie/protected-sites/sac/001976 
6 http://www.npws.ie/protected-sites/nha/002435 
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Figure 1 WFD 2nd Cycle Risk Status of waterbodies in the Lough Gill PAA and the surrounding area.
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Table 1 Summary of waterbodies within the Lough Gill PAA and the inputting river waterbody. 

WB Code WB Name 
(type) 

WFD 
Risk 

Status 
Obj. 

(year) 

Status Pressure Category Pressure 
Subcat. 

Impact Sig. 
Pressure 

IA In 
PAA 07-

09  

10-
12 
 
 

10-
15 
 

13-
18 
 

Q 
18 

Driver 
of 
Status  

IE_WE_35G010200 GARAVOGUE_010 
(River) 

At Risk 
Good 
(2027) 

G G P P 

3 

Inverts. 

Urban Run-off 
Diffuse Sources 
Run-Off 

Nutrient Pollution 
Organic Pollution 

Yes 

6 
& 
7 

Yes 

 
UWW 

Combined 
Sewer 
Overflows 

Nutrient Pollution 
Organic Pollution  Yes 

Forestry Forestry Morphology Yes 

UWW PE<500 
Overloaded; 
Nutrient/organic 
pollution 

No 

Agriculture Pasture Fish kill (2016) No 

IE_WE_35_158 Gill SO 
(Lake) 

At Risk 
Good 
(2027) 

M M P M Macrophytes 

UWW PE<500 Nutrient Pollution Yes 

9 Yes 

Forestry Forestry 
Nutrient Pollution 
Morphology 

Yes 

Invasive Species Invasive Species 
Morphology 
Zebra Mussel 

Yes 

DWW 
Single House 
Discharges 

Nutrient Pollution 
Organic Pollution  

Yes 

Extractive 
Industry 

Quarries 
Nutrient Pollution 
Morphology 

Yes 

Agriculture Pasture Nutrient Pollution Yes 

 

IE_WE_35B060630 BONET_050 
(River) 

Review 
Good 
(2027) 

G M M M 

4.5 

Fish 

Agriculture Pasture 

 No 1 No 
UWW PE<500 

 
Hydromorphology Channelisation 

Forestry Forestry 
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Figure 2 Flow direction and Risk Status of the waterbodies within the Bonet_030 Sub-catchment, including the Bonet_050 river 

waterbody inputting from the Bonet_020 Sub-catchment, colour coded by Ecological Status 2013-2018. 

 

 
 
Figure 3 Showing location of River Operational Monitoring Points and 2018 Ecological Status of waterbodies within the Lough Gill 

PAA and its inputting and outputting waterbodies. 
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Figure 4 Lake Monitoring Sites on Lough Gill (GILL SO).
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2. Receptor information and assessment 
 

2.1. Gill SO (Lough Gill) 
 
Table 2 Receptor information for Lough Gill (Gill SO). 

Waterbody 
Gill SO 

IE_WE_35_158 

Risk Category At risk 

Monitoring station 

M_1 (0210) 
M_2 (0230) 
M_3 (0240) 
M_4 (0250) 
M_5 (0260) 
M_6 (0270) 
M_7 (0280) 
M_8 (0290) 
M_9 (0300) 
M_10 (0220) 

PB_0010:_LIT_0010 
PB_0020:_LIT_0020 

(LS350011700400200) 
(LS350011700400190) 

Monitoring station type Operational/Surveillance Operational/Surveillance 

Biological Status   
Phytoplankton 2007 -09 High 

Status 2010-12 Good 

  2010-15 Good 

  2013-18 High 

Macrophyte 2007-09 Moderate 

Status 2010-12 Moderate 

 2010-15 Poor 

 2013-18 Moderate 

Phytobenthos 2007-09 Good 

Status 2010-12 Good 

 2010-15 Good 

 2013-18 Good 

Fish 2007-09 High 

Status 2010-12 High 

 2010-15 Good 

 2013-18 Good 

HYMO High in 2013-18, 2010-15, 2010-12 and 2007-09 

Lake Type Type 8: Low altitude, moderate alkalinity (20-100 mg/1 CaCO3), deep (>4m) and large (>50 ha) 

Conceptual model required 
(Y/N) 

Y 

Ecological Status (2013-18) Moderate 

Comments 

¶ Lake area 13.75km2 

¶ Verified zebra mussel lake, nutrient problem may be masked 

¶ Alkalinity range: 18-157 CaCO3mg/L, average: 79 CaCO3mg/L 

¶ Fish7: perch (most common) roach, roach x bream hybrids, brown trout, bream, eels, 
pike, good Spring Salmon fishery 

EPA Macrophyte Report 2016-
2018 

¶ Mean depth 11.9m, max depth 37m, 18.3% of lake area <2m in water depth 

¶ Plants surveyed in 2008, 2011, 2014 and 2017, a deterioration in EQR in 2011 was due 
to % RF tolerant taxa, trophic score and average depth of presence, in 2014 the status 
dropped to poor due to deterioration in % RF tolerant taxa and max depth colonisation, 
the max depth colonisation metric drove the deterioration, status returned to 
moderate in 2017 as % RF tolerant taxa and max depth colonisation improved, all other 
metric scores remained the same. 

¶ The greatest deterioration between 2008 and 2017 is in average depth of presence 
(0.98m to 0.58m) and max depth of presence (4m to 2.7m) suggesting a deterioration in 
water clarity, tolerant and elodeid taxa dominated the plant community across all years 

 

 
7 Connor, L., Coyne, J., Corcoran, W., Cierpial, D., Ni Dhonnaibhain L., Delanty, K., McLoone, P., Morrissey, E., Gordon, P., OΩ .ǊƛŀƛƴΣ wΦΣ aŀǘǎƻƴΣ 

wΦΣ wƻŎƪǎΣ YΦΣ hΩ wŜƛƭƭȅΣ {ΦΣ .ǊŜǘǘ !ΦΣ Darland D. and Kelly, F.L. (2018)  Fish Stock Survey of Lough Gill, July 2017.  National Research Survey 
Programme, Inland Fisheries Ireland, 3044 Lake Drive, Citywest Business Campus, Dublin 24. 



 
 

12 
 

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 and 
should have a diverse plant community including Charophytes such as Chara species and 
Nitella species in association with other nutrient sensitive macrophytes. The most commonly 
encountered taxa are filamentous algae which generally only dominate in a lake body where 
there is an excess of phosphorus. 
 

Significant issue Total Phosphorous 
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Table 3 General chemistry information for Lough Gill (Gill SO). 

Waterbody 
Gill SO 

IE_WE_35_158 

Risk Category At risk 

Monitoring station 

Site 1 / 
Gill Surrogate Shore 

Site 1a 
LS350011700400010 
LS350011700400100 

Site 2 /  
Gill Surrogate Shore 

Site 2a 
LS350011700400020 
LS350011700400110 

Site 3 /  
Gill Surrogate Shore 

Site 3a 
LS350011700400030 
LS350011700400120 

Site 4 /  
Gill Surrogate Shore 

Site 4a 
LS350011700400040 
LS350011700400130 

Site 5 /  
Gill Surrogate Shore Site 

5a 
LS350011700400050 
LS350011700400140 

Site 6 / 
 Gill Surrogate Shore 

Site 6a 
LS350011700400060 
LS350011700400150 

Site 7 /  
Gill Surrogate Shore 

Site 7a 
LS350011700400070 
LS350011700400160 

Site 8 /  
Gill Surrogate Shore 

Site 8a 
LS350011700400080 
LS350011700400170 

Site 9 /  
Gill Surrogate Shore 

Site 9a 
LS350011700400090 
LS350011700400180 

 
 
 

All sites 

Monitoring station type Operational/Surveillance 

Water chemistry8  
 2007 0.027 (Sep: 0.048) 0.025 (Sep: 0.039) 0.024 0.024 0.028 0.027 (Sep: 0.047) 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 (Dec: 0.06) 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 (Apr: 0.08) 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 (Dec: 0.087) 0.025 (Dec: 0.065) 0.034 0.022 (Dec: 0.045) 0.022 (Dec: 0.043) 0.024 (Dec: 0.055) 0.033 (Dec: 0.13) 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 (Feb: 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 

Baseline TP (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 NH3 (2016-19) 0.01 0.01 0.012 0.011 0.011 0.01 0.011 0.01 0.01 0.011 

 2007 1.4 2.2 1.8 1.6 2.5 1.4 3 1.8 1.5 1.9 

 2008 1.1 1.3 1.6 1.5 1.5 1.9 1.9 1.2 1.1 1.4 

 2009 2.4 1.9 2.2 2.3 2.4 2 1.7 1.6 1.5 2 

 2010 3.5 3.2 3.5 3.4 3.3 3.3 2.8 3 2.5 3.2 

 
8 Please note Limit of Detection can be inconsistent from year to year in available chemistry monitoring data, no. of samples taken per year is also variable (4, 8 or 12) 
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Chlorophyll a 2011 1.1 1.4 1.4 1.3 1.5 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 11.2 (Oct: 71) 3.3 3.5 2.5 2.3 3.4 2.5 4.1 1.6 3.8 

 2014 2.1 4.9 3.2 2.9 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 1.5 1.7 1 0.9 1 1.2 

(Type 8 Lake) 2017 1.5 1.7 1.8 1.9 1.7 2.5 1.7 1.1 1.4 1.7 

10µg/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 a (2016-19) 1.2 1.3 1.5 1.5 1.4 1.8 1.2 1 1.2 1.3 

Surrogate Shore Site sampling 
dates: 

2013: Jun; Sep; Oct; Dec  
2014: Jan; Feb; May; Dec 

2015; Dec (Highest readings recorded in December at Surrogate Shore Sites in 2015) 
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2.1.1. Macrophyte monitoring stations: M_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: 

¶ These 10 stations are on the 2019-2021 Operational and Surveillance Monitoring programme 

for macrophyte monitoring and are shown in Figure 4. 

¶ The 2013-18 Macrophyte status is Moderate and is driving the Moderate Ecological Status of the 

Gill SO waterbody. Macrophyte Status was Poor for the 2010-2015 and Moderate for the 2010-

2012 and 2007-2009 reporting periods, it has been the Ecological Status driver for each of these 

periods (see Table 2). 

 

2.1.2. Phytobenthos monitoring stations: PB_0010:_LIT_0010 (LS350011700400200) and 

PB_0020:_LIT_0020 (LS350011700400190) 
Data summary: 

¶ These 2 stations are on the 2019-2021 Operational and Surveillance Monitoring programme for 

phytobenthos monitoring and invertebrate monitoring, they are shown in Figure 4. 

¶ While invertebrate monitoring is carried out no standard has been developed and/or the quality 

element is not used for status assessment. 

¶ The 2013-2018 Phytobenthos Status is Good, the status for the 2010-2015, 2010-2012 and 

2007-2009 reporting periods was Good also (see Table 2). 

 

2.1.3. Chemistry monitoring stations: Site 1 ς 9 (LS350011700400010, . . 020, . . 030, . . 040, . . 

050, . . 060, . . 070, . . 080, . . 090) and Gill Surrogate Shore Sites 1a ς 9a (LS350011700400100, . . 

0110, . . 0120, . . 0130, . . 0140, . . 0150, . . 0160, . . 0170, . . 0180) 
Data summary: 

¶ These stations and their surrogate shore site are in the 2019-2021 Operational and Surveillance 
Monitoring programme for supporting chemistry and chemical monitoring, they are shown in 
Figure 4. 

¶ Site 1 and Site 2 are also on the 2019-2021 Operational and Surveillance Monitoring programme 
for phytoplankton (chlorophyll) monitoring. The 2013-2018 Phytoplankton Status is High, an 
improvement from Good in the 2010-2015 and 2010-2012 reporting periods, Phytoplankton 
Status was also High in 2007-2009 (see Table 2), however, this measure should be used with 
caution for assessing lake ecological and trophic status when zebra mussels are present. 

¶ Site 9 and its surrogate shore site (9a) are on the Operational and Surveillance Monitoring 

programme for Specific Pollutant Conditions. 

¶ Historically in 2007 and from 2015-2017 TP annual averages have been at or close to the EQS of 

0.025mgP/L9 as shown in Figure 6. In 2007 and 2009 temporal data across all general chemistry 

stations show a spike in TP in late September, as seen in Figure 5. Another conspicuous spike is 

recorded in December 2015 and February 2016, however, it should be noted surrogate shore 

sites were utilised in December 2015, suggesting a storm weather event, with the highest spike 

 
9 SURFACE WATERS (AMENDMENT) REGULATIONS 2019 
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of 0.13 mgP/L being recorded at the Gill Surrogate Shore Site 7a (which may indicate a critical 

source area located nearby), however readings in February 2016 taken at the offshore sites 

remain above the EQS so while shore site readings may have magnified the issue in December it 

remained a significant issue throughout the lake in February, with Site 9 located near the 

outflow having the highest concentration of 0.43µg/l. Figure 5 shows a tendency for elevated TP 

in the winter months from 2014-2019. 

¶ Historically in April 2012, as shown in Figure 7, temporal chlorophylla concentrations were 

elevated well above the EQS of 10µg/l at Site 1, 3, 6, 7 and 9, site 6 located in the NE of the lake 

had the highest concentration at 146µg/l, this chlorophylla spike at site 6 in April 2012 

accompanies a spike in TP at the same site (Fig. 5), this may indicate a critical source area on the 

NE shores of the lake or from the tributary of the Garavogue_010 inputting to the lake in this 

area (see Fig. 3). A spike in October 2013 corresponds to an occasion where surrogate shore 

sites were sampled and is isolated to Gill Surrogate Shore Site 1a, therefore this may not be truly 

representative of overall conditions in the lake, likewise spikes at Gill Surrogate Shore Site 2a 

and 4a in May 2014 may not be truly representative and June samples taken at offshore sites 

had low concentrations. 

 

 

Figure 5 Total Phosphorous temporal data and trend for Lough Gill (Gill SO). 
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Figure 6 Total Phosphorous annual average data for Lough Gill (SO).10 

 

Figure 7 Chlorophyll a temporal data and trend for Lough Gill (Gill SO). 

 
10 Please note 2007 data only taken from Aug-Nov 
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Figure 8 Chlorophyll a annual average data for Lough Gill (Gill SO).11

 
11 Please note 2007 data only taken from Aug-Nov 
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2.2. Garavogue_010 
 

Table 4 Receptor Information for the Garavogue_010 including upstream data from the Bonet_050. 

Waterbody 
GARAVOGUE_010 
IE_WE_35G010200 

 BONET_050 
IE_WE_35B060630 

Risk Category At risk  Review 

Monitoring station 
D/s Hazelwood/N. of 

Cleveragh 
(RS35G010100)  

Sligo: The Mall 
(RS35G010200) 

 
1.8 km d/s Dromahaire 

Bridge  
(RS35B060600) 

Monitoring station 
type 

Operational Operational 
 

Operational/Surveillance 

Biological Status     

Q   2009  4  4 

values 2012  4  4 

  2015  3  4.5 

  2018  3  4.5 

Water chemistry12    

 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 

PO4  13 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 PO4+ 0.011 (16-19) 0.01 (16-18)  0.014 (16-19) 

 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 

NH3 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 NH3 0.015 (16-19) 0.014 (16-18)  0.014 (16-19) 

 2007 0.2 0.3  0.3 

 2008 0.4 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 Limit of Detection can be inconsistent from year to year in available chemistry monitoring data and number of samples taken per 
year varies but tends to be 4 for Garavogue_010 station 0100 and 12 for Garavogue_010 station 0200 and 12 for Bonet_050 station 0600. 2007 
water chemistry annual averages are calculated for Bonet_050 station 0600 from data available from Aug-Dec 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 

3.5 2018 0.2 0.4  0.2 

mgN/L 2019 0.3 -  0.2 

Baseline TON 0.2 (16-19) 0.3 (16-18)  0.2 (16-19) 

 2007 0.8 0.5  1.6 (Oct: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 

1.5 2018 0.9 0.6  0.6 

mgO2/L 2019 0.5 -  0.8 

Baseline BOD 0.8 (16-19) 0.6 (16-18)  0.7 (16-19) 

HYMO MQI V1.08/01 Good Status MQI V1.08/01 Bad Status  Good status 2013-18 

Comments  
Monitoring stations approx. 2km and 2.8km d/s of Lough 
Gill respectively 

 Monitoring station approx. 
400m u/s of Garavogue_010, 
approx. 3.8km u/s Lough Gill 

Conceptual model 
required (Y/N) 

Y 
 

N 

Ecological Status 
(2013-18) 

Poor 
 

Moderate 

EPA Biologist 
comments 

Quality remains unsatisfactory in the Garavogue and the 
river was in poor condition. (2018) 
 
 

 

Improvements to high 
ecological condition during 
preceding assessments were 
maintained in the lower 
reaches (2018) 
 
Ecological Status is at 
Moderate due to Fish Status 

Significant issue 
t.b.d. 

Q driving status 
 

Fish barriers 

 

 

2.2.1. D/s Hazelwood/N. of Cleveragh (RS35G010100) 
Data summary: 

¶ This station is on the 2019-2021 Operational Monitoring programme for supporting chemistry 
monitoring. 

¶ The Garavogue_010 is currently At Risk, it has a 2013-2018 Ecological Status of Poor, this is one 
of two operational monitoring stations on the waterbody, it is monitored for general chemistry 
but has not been monitored for invertebrates since 1990 when it was at a Good Q classification. 

¶ Historical TON annual averages are below the ecological threshold and PO4, NH3 and BOD 

annual averages are all below their respective EQS14, except for in 2014 when the PO4 annual 

average of 0.07mgP/l breached the EQS of 0.035mgP/l due to high temporal values of 0.1mgP/l 

and 0.139mgP/l on 7th November and 16th December, respectively (see Fig. 9), this breach was 

 
14 Surface Water (Amendment) Regulations 2019 
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not picked up at Sligo: The Mall (RS35G010200) approx. 800m downstream which was 

monitored on the 11th November and the 9th December, with that particular station recording 

an annual average of 0.005mgP/L in 2014 (see Table 4), however the Q status dropped at this 

downstream station (0200)in 2015 to Poor (Fig. 10), Sligo Co. Co. when consulted were not 

aware of any incident in the winter of 2014 that may have led to deterioration in the waterbody. 

 

Figure 9 Ortho-phosphate data and trend for Operational Monitoring Station RS35G010100 on the Garavogue_010. 

 

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

¶ This station is on the 2019-2021 Operational Monitoring programme for invertebrate and 
supporting chemistry monitoring, it is approx. 800m downstream of D/s Hazelwood/N. of 
Cleveragh (RS35G010100). 

¶ The Garavogue_010 is currently At Risk, it has a 2013-2018 Ecological Status of Poor which is 

being driven by the Invertebrate Status which is monitored at this station only.  

¶ The 2018 Q classification is at Poor with a Q Value of 3, as it was in 2015 when it deteriorated 

from a Q value of 4 (Good) in 2012 (see Fig. 10). 

¶ There is an active hydrometric gauging station (NEW BR.) approx. 100m downstream of this 

station. 

¶ Historical data is available from 2007-2018, TON annual averages are below the ecological 

threshold and PO4, NH3 and BOD annual averages are all below their respective EQS. One NH3 

temporal result in March 2013 of 0.14mgN/l was at the EQS 95%ile concentration, two BOD 

temporal results breached the EQS 95%ile concentration of 2.6mgO2/l , one in March 2009 of 

2.9mgO2/l and one in September 2010 of 4.1mgO2/l  (see Table 4). 
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Figure 10 Q-Value Chart for Operational Monitoring Station RS35G010200 on the Garavogue_010. 

 

2.3. Bonet_050: 1.8 km d/s Dromahaire Bridge (RS35B060600) 
This Operational Monitoring station is on the Bonet_050 approx. 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 Gill (Gill SO), importantly the station is downstream of the Dromahair WWTP. The Bonet_050 is a 

Review waterbody with an 2013-18 Ecological Status of Moderate solely driven by the Fish Status, the 

Invertebrate Status is High, and Phosphorus and Nitrogen conditions are at High so it is unlikely to be 

impacting the Garavogue_010, however, it should be noted that the Bonet_050 is on the OPW Drainage 

Scheme and is due for works in 2020, the Management Plan for the Lough Gill Catchment (1998) asserts 

that fishery stocks were considerably impacted by the arterial drainage scheme carried out on the Bonet 

in the 1980s, rehabilitation/development works were carried out by the Fisheries Board following 

completion of the scheme but the plan still recognised the impact of drainage maintenance programmes 

as an issue with the highest level priority rating (immediate) for water quality objectives, specifically 

impacting fisheries. 

Data summary: 

¶ This station is on the 2019-2021 Surveillance and Operational Monitoring programme for 

invertebrate, supporting chemistry and chemistry (specific pollutants) monitoring. 

¶ Historical TON annual averages are below the ecological threshold and PO4 and NH3 annual 

averages are all below their respective EQS. One temporal PO4 concentration of 0.14mgP/l in July 

2009 breached the EQS 95%ile of 0.075mgP/l.  

¶ The BOD annual averages from 2008-2019 are all below the EQS, one temporal concentration 

from January 2009 of 2.7mgO2/l just breached the EQS 95%ile of 2.6mgO2/l . The annual average 

in 2007 was 1.6mgO2/l and just breached the EQS of 1.5mgO2/l , this is mainly driven by a temporal 

concentration of 2.7mgO2/l on the 9th October. It should be noted that the annual average for 

2007 is skewed towards the 2nd half of the year as data is only available for August, October, 

November, and December. 
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3. Significant pressures  
 

Table 5 Pressures identified by initial characterisation assessment for Lough Gill PAA. 

Waterbody Pressure Category Pressure Subcat. Impact Sig. Pressure 

Garavogue_010 

Urban Run-off Diffuse Sources Run-Off ¶ Nutrients 

¶ Organics 
Yes 

UWW Combined Sewer Overflows 
Sligo 

¶ Nutrients 

¶ Organics 
Yes 

Forestry Forestry 
¶ Morphology Yes 

UWW PE<500  
Ballintogher & Environs 

¶ Overloaded No 

Agriculture Pasture ¶ Fish kill (2016) No 

Gill SO 

UWW PE <500 
Ballintogher & Environs 

¶ Nutrients Yes 

Forestry Forestry ¶ Nutrients 

¶ Morphology 
Yes 

Invasive Species Invasive Species ¶ Morphology 

¶ Zebra Mussel 
Yes 

DWW Single House Discharges ¶ Nutrients 

¶ Organics 
Yes 

Extractive Industry Quarries ¶ Nutrients 

¶ Morphology 
Yes 

Agriculture Pasture ¶ Nutrients Yes 

 

 

Figure 11 Corine Land Cover data (2018) for the Lough Gill PAA. 
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3.1. Urban Run-off and combined sewer overflows in Sligo town on the Garavogue_010 
Diffuse sources of urban run-off and combined sewer overflows in Sligo town are both listed as significant 

impacts on the Garavogue_010. The location of the Sligo WWTP (WWDA License No. D0014-01) is shown 

in Figure 12, it is a Design Build and Operate Contract between Celtic Anglican Water (CAW) and Irish 

Water, the primary discharge is to the Garavoge Estuary from Sligo Harbour. Storm water overflows on 

the sewerage network located on or close to the Garavogue_010 are shown in Figure 12 also, geographical 

coordinates for these locations were taken from the license application documents available at: 

http://www.epa.ie/terminalfour/wwda/wwda-view.jsp?regno=D0014-01. There is one SWO located 

approx. 170m upstream of the WFD monitoring station 0200 Sligo: The Mall and another approx. 170m 

downstream. Neither the 2017 nor 2019 AER15 for WWDA License No. D0014-01 have discharge volumes 

recorded for either of the SWOs, the 2017 report notes that a petrol interceptor was installed at the 

downstream SWO (John F. Kennedy Parade). These SWOs and diffuse sources of urban run-off will be 

assessed as part of the Local Catchment Assessment (LCA) and Irish Water will be consulted for further 

information. Upon consultation with Sligo Co. Co. it was highlighted that occasional complaints had been 

received in the past regarding effluent discharge from the SWO located upstream of the Sligo: The Mall 

(RS35G010200) monitoring point, some misconnection and overflow issues downstream of the 

monitoring point on the river were also noted. 

 

Figure 12 Sligo WWTP and discharge points on network. 

 
15 Available from: www.water.ie/wastewater/compliance/ 

http://www.epa.ie/terminalfour/wwda/wwda-view.jsp?regno=D0014-01
http://www.water.ie/wastewater/compliance/


 
 

25 
 

 

3.2. Ballintogher & Environs WWTP 
The WWTP at Ballintogher (CoA No. A0309-01), shown in Figure 13, is listed as a significant pressure on 

Lough Gill (Gill SO) and a non-significant pressure on the Garavogue_010. It is located on the periphery 

of Ballintogher village. Treated effluent is currently discharged to a tributary of an independent stream 

on the Garavogue_010 that flows into Lough Gill from the south between Killary Mountain and Slieve 

Daeáne, there is no WFD monitoring point on this tributary. According to the 2013 CoA Application 

Form, (available at: http://www.epa.ie/terminalfour/wwda/wwda-view.jsp?regno=A0309-01), the 

treatment plant consists of a package treatment plant, with Bord na Mona (puraflo) peat filtration beds. 

The plant was designed to serve a population equivalent of 350 PE but is overloaded receiving mainly 

domestic wastewater from Ballintogher Village and from four small industrial units located in the village. 

One SWO, associated with a storm tank downstream of the inlet works, also discharges to the stream. 

Irish Water will be consulted to ascertain if plans are in place to upgrade the plant and the discharges 

will be assessed as part of the LCA.  Based on an average daily volume of 81m3/day (from CoA 

application form), assuming that there is no phosphorus removal on site, it is estimated that the Total 

Phosphorus load discharging from the WWTP to the independent tributary flowing into Lough Gill is 0.88 

kgP/day or 321kgP/year.  

 

Figure 13 Location of Ballintogher WWTP, its primary discharge (SW1) and storm water overflow (SW2) in relation to the 

Garavogue_010 and Lough Gill (Gill SO). 

 

http://www.epa.ie/terminalfour/wwda/wwda-view.jsp?regno=A0309-01
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3.3. Quarries 
Quarries are listed as a significant pressure for Lough Gill with impacts from nutrient pollution and altered 

habitat due to morphological changes. At the Initial Characterisation Assessment for Cycle 2 of the WFD, 

Sligo Co. Co. reported issues with illegal quarrying a number of years ago, satellite imagery did not reveal 

the location of these activities, upon consultation with Sligo Co. Co. no 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 large limestone quarry, permitted by Sligo Co.Co. to Readymix Ltd. (Planning Reg. Ref. 02/271), 

in the townland of Aghamore, located on the southwest shore of Lough Gill, visible from satellite imagery 

and shown below in Figure 14, the area is described as Mineral Extraction Site by the Corine Land Cover 

map (Fig. 11), the Management Plan for the Lough Gill Catchment (1998) states that quarrying has taken 

place at this location since the 1950s, (another quarry is permitted to P&K McDonagh approx. 800m to 

the north-northeast but satellite imagery shows no indication of quarrying activities and the Environment 

Section of Sligo Co. Co. have no recollection of quarrying at this location). A Section 4 licence (DL(W)139) 

is held by Cemex ROI Ltd. from Sligo Co.Co. to discharge to an independent stream of the Garavogue_010 

waterbody which discharges to Lough Gill at Aghamore Bay. An Environmental Impact Assessment Report 

(PL18/345), dated August 2018, is available from the planning section of the Sligo Co. Co. website: 

http://www.sligococo.ie/planning/EnvironmentalImpactAssessmentReports/, the planning application 

seeks to deepen the quarry and provide a settlement lagoon, all within the existing permitted Aghamore 

quarry area (PL02/271), the applicant is Lagan Bitumen Limited. The Environment Section of Sligo Co. Co. 

were consulted and reported that this planning permission was granted by Sligo Co. Co. but was appealed 

to An Bord Pleanala, no quarry operations are currently being carried out on site, but subject to a grant 

of permission by An Bord Pleanala, quarrying activities may recommence on site in the short to medium 

term. The impact of the quarry site on the stream inputting to Lough Gill will be assessed as part of the 

LCA. 

http://www.sligococo.ie/planning/EnvironmentalImpactAssessmentReports/
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Figure 14 Aghamore Quarry in relation to the Garavogue_010 and Lough Gill (Gill SO) waterbodies. 

 

3.4. Single house discharges 
Single house discharges are listed as a significant pressure for Lough Gill with impact from nutrient 

pollution and organic pollution. The Impact Assessment states: There is a high density of one-off housing 

surrounding the lake. A number of these have a medium risk of contributing phosphate to the inputting 

RWBs and the lake itself. The SANICOSE 2018 model, colour coded by risk of both phosphorous and 

nitrogen loss, is mapped below for the Lough Gill PAA in Figure 15, it shows most septic units to the east 

and northeast of the lake are at a high risk for nutrient loss. The uplands to the south of the lake and the 

floodplain to the south-east where the Bonet River flows into the lake are mainly poorly draining soils on 

poor aquifer bedrock, P risk tends to be slightly higher than N risk in these areas, the remaining  areas 

around the lake are predominantly well-draining soils on karst and N risk tends to be slightly higher than 

P risk. Upon consultation, Leitrim Co.Co. highlighted three non-compliant domestic septic units on the 

shores along the NE section of the lake. Using an assumed load of 1.4kgP/year/house16 an estimated 

phosphorous load from the 212 very high and high potential P risk DWWTS within the Lough Gill 

catchment area is estimated as 297kgP/year to Lough Gill. 

 
16 Data from EPA (2013). A risk-based methodology to assist in the regulation of domestic wastewater treatment systems. Environmental 

Protection Agency. Available at this link: http://www.epa.ie/pubs/reports/water/wastewater/dwwtriskranking.html. 
























































