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1. Background 
 
Glencar lake Priority Area for Action (PAA) consists of a single lake water body of 114 hectares. The 
lake straddles the boundary between the counties of Sligo and Leitrim and lies in the Glencar valley, 
which dissects the southern part of the Dartry mountains between Benbulben and Crockauns in an 
east to west trending direction. It forms part of the Benbulben, Gleniff and Glencar Special Area of 
Conservation (SAC). Many mountain streams cascade down the steep northern side of the valley into 
the lake with Glencar Waterfall being a popular tourist attraction on its northeast corner. The N16 
runs along the valley to the south of the lake and Sligo town is approx. 8km to the southwest, as the 
crow flies. 
Glencar lake is in the Drumcliff_010 sub-catchment, part of the larger Sligo Bay and Drowse 
Catchment area. Flow in the Drumcliff sub-catchment is in an overall westerly direction towards Sligo 
Bay. Glencar lake is both fed by, and drains into, the Druncliff_010 river waterbody, the main 
channel of which continues flowing westerly into the Drumcliff_020 before flowing into Drumcliff 
Estuary followed by Sligo Bay (see Figure 1).  
There are four river waterbodies in total in the Drumcliff_010 sub-catchment with the Diffreen_010 
furthest to the east flowing into the Drumcliff_010, while the Cregg (Sligo)_010 consists of three 
independent coastal streams, one feeding Drumcliff Estuary just south of the Drumcliff_020, another 
flowing over Rosses Point and into Sligo Bay, and a third flowing into the Garavoge estuary just east 
of the village at Rosses Point. 
 
 
Reasons why the Area for Action was chosen: 
The report on the Border Region Catchment Assessment Workshop lists the following reasons for the 
selection of Glencar lake: 
 

¶ Deteriorated lake water body. 

¶ All other water bodies in the subcatchment are at least Good status.  

¶ Amenity value and visitor attraction. 
 
 
EPA characterisation data for Glencar: 
The initial characterisation sub-catchment assessment 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, therefore a nutrient problem could be 
masked). 
 
 
Protected Areas:  

¶ Bathing waters 
o  Rosses Point Beach is a designated Bathing Waters area in Sligo Bay, Drumcliff_010, 

Glencar and Drumcliff_020 feed Drumcliff Estuary which leads to Sligo Bay. 

¶ Drinking waters 
o Designated drinking water groundwater bodies underlying the PAA, and its inputting 

and outputting streams, are:  
Á Glencar 
Á Drumcliff-Strandhill 
Á Rosses Point 
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Á Carrowmore East 
o The Subcatchment Characterisation Assessment on the WFDApp notes a small part 

of a tributary of the Drumcliff_020, flowing in from the north, as a designated 
drinking water body, this is not asserted anywhere else on the WFDApp. 
Consultation with Sligo Co. Co. confirmed this is an abstraction point for the Drum 
East Group Water Scheme. It is downstream of the catchment area for Glencar 
Lough and therefore outside the bounds of this PAA. 

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

¶ SPA 
o Drumcliff Bay SPA is water dependant, it is of national importance for its winter 

populations of Sanderling and Bar-tailed Godwit, and the site supports a good 
diversity of other waterfowl species.  Of note is that three of the species which occur 
regularly (Whooper Swan, Great Northern Diver and Bar-tailed Godwit) are listed on 
Annex I of the E.U. Birds Directive1. 

o Sligo/Leitrim Uplands SPA overlaps tributaries of the Drumcliff_010 flowing into 
Glencar Lake from both the north and south hillsides of the Glencar valley. Protected 
species include Peregrine and Chough2. 

¶ SAC (and pNHA) 
o Ben Bulben, Gleniff and Glenade Complex SAC (and pNHA) which incorporates 

Glencar Lake and many of its tributaries to the north. 
o Drumcliff Estuary is contained within the Cummeen Strand/Drumcliff Bay (Sligo Bay) 

SAC (and pNHA) which has numerous water dependent habitats and water 
dependent species: 
Á estuaries  
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 snail3 

¶ NHA 
o Crockauns/ Keelogyboy Bogs NHA lies on the hilltop to the south of Glencar valley 

and the headwaters of tributaries of the Drumcliff_010, which feed Glencar lake, rise 
in it. 

 (See Appendix 1 for maps)

 
1 NPWS, 2013. Drumcliff Bay Special Protection Area: Conservation Objectives Supporting Document 
2 www.npws.ie/protected-sites/spa/004187 
3 www.npws.ie/protected-sites/sac/000627 
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Table 1 Summary of Glencar Lake and associated river waterbodies. 

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 
 

Driver of Status 

IE_WE_35_139 Glencar 
(Lake) 

At 
Risk 

Good 
(2021) 

G M M M 
10-12 Macrophytes 
10-15 Macrophytes 
13-18 Macrophytes 

Agriculture Agriculture ¶ Nutrient 

¶ Morphological  

¶ Other 

Yes 

9 Yes 
Invasive 
Species  

Invasive 
Species  

¶ Morphological 
¶ Other 

Yes 

Forestry Forestry  No 

IE_WE_35D040250 DRUMCLIFF_010 
(River) Not 

at 
Risk 

Good P M G G 
07-09 Invertebrates 
10-12 Invertebrates 

 

Agriculture Pasture 

 No  No 

Forestry Forestry 

 

IE_WE_35D040400 DRUMCLIFF_020 
(River) Not 

at 
Risk 

Good G G G G Invertebrates 

Agriculture Pasture 

 No  No 
UWW PE<500 

DWW 
Single 
House 

Discharges 

IE_WE_35D010100 DIFFREEN_010 
(River) 

Not 
at 
Risk 

Good G G H G 

10-15  
Invertebrates and 

Hydromorphological 
conditions 

     No 
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Figure 1 Flow direction of the waterbodies within the Drumcliff_010 sub-catchment, colour coded by ecological status 2013-18. 

 

 
Figure 2 Showing location and ecological status of Glencar Lake in relation to associated surface waterbodies of the Drumcliff_010 

sub-catchment. 
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Figure 3 Showing location of monitoring points on Glencar Lake and operational monitoring points on the Diffreen_010 and 

Drumcliff_010 river waterbodies. 
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2. Receptor information and assessment 
Data available on the WFDApp from the WFD monitoring programme and EPA status assessment is laid 

out below for Glencar Lake and the inputting and outputting river waterbodies of Diffreen_010 and 

Drumcliff_010. 

2.1. Glencar 
 

Table 2 Receptor Information for Glencar lake 

Waterbody 
Glencar 

IE_WE_35_139 

Risk Category At risk 

Monitoring station 
Midlake 

 (LS350011900100010) 

Glencar Surrogate 
Shore Site 1a  

(0020) 

M_1 (0070) 
M_2 (0060) 
M_3 (0050) 
M_4 (0040) 

PB_0010:_LIT_0010 
(LS350011900100030) 

Monitoring station type Operational/Surveillance 
Operational/Surve

illance 
Operational/Surveillanc

e 
Operational/Surveillance 

Biological Status   
Phytoplankton 2007 -09 Good 

Status 2010-12 Good 

  2010-15 High 

  2013-18 High 

Macrophyte 2007-09 High 

Status 2010-12 Moderate 

 2010-15 Moderate 

 2013-18 Moderate 

Phytobenthos 2007-09 Good 

Status 2010-12 High 

 2010-15 High 

 2013-18 Good 

Fish 2007-09 High 

Status 2010-12 High 

 2010-15 High 

 2013-18 High 

Water chemistry4  
 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 5th Oct) 

Threshold 2017 0.013  

0.025 2018 0.008 

mgP/L  2019 0.01 

Baseline TP 0.01 (16-19) 

 2007  0.015  

 2008 0.206 (6th Jul:2.24) 

 2009 0.015 

 2010 0.015 

NH3 2011 0.019 

  2012 0.015 

  2013  0.019 

  2014 0.012 

  2015 0.01 

Ecological  2016 0.015 (surrogate site used 5th Oct) 

Threshold 2017 0.011  

0.065 2018 0.01 

mgN/L  2019 0.013 

Baseline NH3 0.012 (16-19) 

 2007 11 (<4 samples5)  

 2008 3.78 

 2009 3.25 

 2010 6.75 

Chlorophyll a 2011 3.63 

 2012 4.53 

 2013 2.65 

 
4 Please note Limit of Detection can be inconsistent from year to year in available chemistry monitoring data 
5 Surface Water Regulations 2009 require 4 chlorophylla samples per growing season 
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 2014 1.65 

Ecological 2015 5.03 

Threshold 2016 2.05 (surrogate site used 5th Oct) 

(Type 12 Lake) 2017 1.52  

10µg/L 2018 2.78 

 2019 1.58 

Baseline Chlorophyll a 1.83 (16-19) 

HYMO Good in 2013-18, a deterioration from High in 2010-15, 2010-12 and 2007-09 

Lake Type Type 12: Low altitude, high alkalinity (>100 mg/1 CaCO3), deep (>4m) and large (>50 ha) 

Conceptual model required (Y/N) Y 

Ecological Status (2013-18) Moderate 

comments 

¶ Lake area is 1.14km2 

¶ Verified zebra mussel lake, therefore a nutrient problem could be masked 

¶ Charophyte lake (high alkalinity, lake bed of marl, good light penetration, plant community of 
mostly Chara spp.) 

¶ Alkalinity range: 66-132 CaCO3mg/L, average: 98 CaCO3mg/L 
¶ Fish: brown trout, salmon, sea trout, minnow, 3-spined stickleback, flounder, eels 

Macrophyte Report (2016-2018)6 

¶ Mean depth of lake is 9.2m, max depth is 19.5m, 15.8% of the lake area < 2 m in water depth 

¶ Plants surveyed in 2008, 2011, 2014 and 2017, status deteriorated from high in 2008 to 
moderate in 2011 and the EQR continued on a downward trend between 2011 and 2017 

¶ From 2008 to 2017 four metric scores decreased - % RF Chara spp., % RF tolerant taxa, trophic 
score and average depth of presence, the average depth of presence metric drove the decrease 
in EQR in 2011 suggesting a decrease in water clarity which has slightly recovered since, while 
max depth of colonisation dropped from 5.8m in 2008 to 3.4m in 2011 but has recovered since, 
a recovery in water clarity may be due to the presence of the Zebra Mussel. The change in the 
% RF tolerant taxa metric contributed the most to the decrease in the EQR over time 

¶ % RF Chara spp was at 0 in 2014 and 2017 down from 11 in 2011 and 17 in 2008 while % RF 
tolerant taxa have been on an increasing trend from 43.9 in 2008 to 93.9 in 2017.  

¶ The plant community was comprised mostly of nutrient tolerant taxa in both 2014 and 2017. 
 
Total phosphorus levels will need to be permanently reduced below the high/good class boundary 
[0.01] to help reestablish a low nutrient regime in the lake which will give Charophytes a competitive 
advantage over nutrient tolerant taxa. 

Significant issue Total Phosphorous 

 

 

2.1.1. Midlake ς [LS350011900100010] and Glencar Surragate Shore Site 1A ς 
[LS350011900100020] 
 

 
Figure 4 The Total Phosphorus trend and data for Midlake [LS350011900100010] (Glencar Surragate Shore Site 1A ς 

[LS350011900100020] on 5/10/2016). 

 
6 Macrophyte Report 2016-2018; Glencar Lough IE_WE_35_139 (provided by EPA Ecology unit) 
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Figure 5 The Total Ammonia trend and data for Midlake [LS350011900100010] (Glencar Surragate Shore Site 1A ς 

[LS350011900100020] on 5/10/2016). 

 
Figure 6 The Chlorophylla trend and data for Midlake [LS350011900100010] (Glencar Surragate Shore Site 1A ς 

[LS350011900100020] on 5/10/2016).7 

 
Data summary: 

¶ The Midlake station and its surrogate shore site are in the 2019-2021 Operational and 
Surveillance Monitoring programme for supporting chemistry and chemical monitoring. 

¶ The Midlake station is also on the 2019-2021 Operational and Surveillance Monitoring 
programme for phytoplankton (chlorophyll) monitoring. The 2013-2018 Phytoplankton Status is 

 
7 Please note 2007 chlorophyll a data has only 2 samples in the growing season, a minimum of 4 is required (Surface Water Regulations 2009). 
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High (see Table 2); however this measure should be used 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 which sampling took place on the lake in 2016. 

¶ 2007-2019 Total P annual averages are all below the EQS8 of 0.025mgP/l, there are two high 
temporal values, one on the 18/02/2008 of 0.027mgP/l and one on the 16/01/2017 of 
0.033mgP/l. 

¶ Total Ammonia breached the EQS of 0.065mgN/l in 2008 with an annual average of 0.206mgN/l, 
the driver of this was an extremely high ammonia reading of 2.24mgN/l on the 06/05/2008. 

¶ 2008-2019 chlorophylla annual averages are all below the EQS9 of 10 µg/l for a Type 8 lake (Low 
altitude, moderate alkalinity (20-100 mg/1 CaCO3), deep (>4m) and large (>50 ha)), with one 
high temporal value of 11µg/l on the 28/07/2010. In 2007 only 2 samples were taken in the 
growing period rather than the 4 samples required by the Surface Water Regulations 2009, both 
samples were high in chlorophylla, 12 µg/l on the 14/08/2007 and 10 µg/l on the 10/09/2007. 
The overall trend for chlorophylla is decreasing over time, perhaps impacted by the presence of 
the Zebra Mussel. 

 
 

2.1.2. M_1, M_2, M_3 and M_4 (LS350011900100070, LS350011900100060, 

LS350011900100050 and LS350011900100040) 
Data summary: 

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

macrophyte monitoring. 

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

Glencar Lake waterbody. Macrophyte Status was also Moderate for the 2010-2015 and 2010-

2012 reporting periods and was the Ecological Status driver, the status for 2007-2009 was High 

(see Table 2). 

 

2.1.3. PB_0010:_LIT_0010 (LS350011900100030) 
Data summary: 

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

phytobenthos monitoring and invertebrate monitoring. 

¶ 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 and 2010-2012 

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

 

 

 

 

 

 
8 SURFACE WATERS (AMENDMENT) REGULATIONS 2019 
9 SURFACE WATERS REGULATIONS 2009 
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2.2. DIFFREEN_010 and DRUMCLIFF_010 (inputting and outputting river waterbodies) 
 

Table 3 Receptor information for Diffreen_010 and Drumcliff_010 

Waterbody 
DIFFREEN_010 

IE_WE_35D010100 

 DRUMCLIFF_010 
IE_WE_35D040250 

Risk Category Not at risk  Not at Risk 

Monitoring station 
Bridge u/s Glencar Lake 

(RS35D010100) 

 

Bridge d/s Glencar Lake 
(RS35D040200) 

Ford 2.3 km d/s Samp St 
0200 

(RS35D040250) 

Monitoring station 
type 

Operational 
 

Operational Operational 

Biological Status     

Q values    2009 4   3 
 2012 4   3.5 

  2015 4.5  No data 4 

  2018 4   4 

Water chemistry10    

 2007 0.023  0.019 

- 

 2008 0.013  0.009 

 2009 0.018  0.013 

 2010 0.023  0.015 

PO4  11 2011  0.022   0.022 

  2012   0.01  0.016 

  2013   
-   
  

 0.003 

  2014  0.032 (6th Nov:0.102) 

  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 PO4+ 0.008 (16-19)   0.007 (16-18) 

 2007 0.019  0.015 

- 

 2008 0.015  0.015 

 2009 0.015  0.015 

 2010 0.015  0.015 

NH3 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 NH3 0.01 (16-19)  0.014 (16-18) 

 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 

3.5 2018 0.19  0.12 

mgN/L 2019 0.19  - 

Baseline TON 0.15 (16-19)    0.14 (16-18) 

 2007 1.28 (8th Nov:2.6)  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 (19th Nov:2.63) 

Ecological 2016 0.6  0.5 

Threshold 2017 0.5  0.6 

1.5 2018 1.34 (28th May:3.8)  0.66 

mgO2/L 2019 1.54 (17th Jul:3.9)  - 

HYMO High (2010-15)  No data 

Comments  
Monitoring station 
upstream of Glencar Lake 

 

Monitoring station downstream of Glencar Lake 

 
10 Please note Limit 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) 

Y (u/s Glencar) 
 

Y 

Ecological Status 
(2013-18) 

Good 
 

Good 

EPA Biologist 
comments 

Satisfactory ecological 
condition has been 
maintained in the Diffreen 
River, a tributary of 
Glencar Lake, in 2018 

 

Satisfactory again at both* stations assessed in the 
Drumcliff River in 2018.  
(*refers also to Drumcliff_020 station) 

Significant issue  BOD 
 

N/A 

 

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

¶ This operational monitoring station is the closest river monitoring station upstream of Glencar 
Lake with available data. It is located at the downstream limit of the Diffreen_010 river 
waterbody, less than 20m upstream of the point on the channel where it becomes the 
Drumcliff_010 river waterbody and approx. 2km from the inflow to Glencar Lake, five tributaries 
join the channel between the monitoring station and the lake inflow. 

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

¶ The Diffreen_010 is currently Not at Risk, it has a 2013-2018 Ecological Status of Good, this is 
the one operational monitoring station on the waterbody, 2018 Invertebrate Status is Good 
(Table 3). 

¶ The 2019 BOD annual average just breaches the EQS12 of 1.5mgO2/l at 1.54 mgO2/l, with a high 
temporal value of 3.9 mgO2/l on the 17/07/2009 which is above the 95 percentile threshold of 
2.6 mgO2/l . In 2018 there was also one high temporal value above the 95 percentile of 3.9 
mgO2/l  on the 28/05. 

¶ There is no historical chemistry data available from 2013-2015 
 

2.2.2. Bridge d/s Glencar Lake (RS35D040200) and Ford 2.3 km d/s Samp St 0200 (RS35D040250) 

Data summary: 

¶ The 0200 station is the closest river monitoring station downstream of Glencar Lake with 

available chemistry data (approx. 300m) and the 0250 station is the closest station with 

biological (invertebrate) monitoring (approx. 2.6km). They are both on the Drumcliff-010 river 

waterbody. 

¶ They are both on the 2019-2021 Operational Monitoring Programme, 0200 for supporting 

chemistry monitoring and 0250 for biological (invertebrate) monitoring. 

¶ Drumcliff_010 is currently Not at Risk, it has a 2013-2018 Ecological Status of Good, these 

stations are the two operational monitoring stations on the waterbody, 2018 Invertebrate 

Status at 0250 is Good. 

¶ Available historical chemistry data shows annual averages for PO4, NH3, TON and BOD are below 

their respective EQS thresholds. Temporal values show one high PO4 result of 0.102mgP/l on the 

6/11/2014 (EQS average ς 0.035mgP/l, 95%ile ς 0.075mgP/l) and one high BOD result of 

2.63mgO2/l on the 19/11/2015. 
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3. Significant pressures  
 

Table 4 Significant and non-significant pressures for Glencar Lake (initial characterisation). 

WB Code WB Name 
(type) 

Pressure 
Category 

Pressure 
Subcat. 

Impact Sig. 
Pressure 

IA In PAA 

IE_WE_35_139 Glencar 
(Lake) 

Agriculture Agriculture Nutrient pollution 
Morphological changes 
Other significant 
impacts 

Yes 

9 Yes Forestry Forestry  No 
Invasive 
Speicies 

Invasive 
species _ 
verified zebra 
mussel lake 

Altered habitat due to 
morphological changes 
Other significant 
impacts  

Yes 

 

The significant pressures for Glencar lake are listed on the WFDApp as agriculture and invasive species. 

Forestry is further listed as a non-significant pressure (see Table 4). Glencar lakeΩǎ ƛƴǇǳǘǘƛƴƎ ǿŀǘŜǊōƻŘȅΣ 

Drumcliff_010, is considered Not at Risk, and therefore has no significant pressures, however, 

agriculture (pasture) and forestry are listed as non-significant pressures. Figure 7 below shows Corine 

Land Cover data for the area and the pressures are discussed below in further detail.  

 

 
Figure 7 Corine Land Cover data (2018) for the area around Glencar lake and its tributaries and outflow. 
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3.1.  Agriculture 
The Corine data records agriculture as the dominant land-use in the Glencar Valley with the fields 

around and upstream of Glencar lake having significant areas of natural vegetation and downstream of 

the lake being pasture, the 2014 LPIS data supports this, recording the majority of fields as Permanent 

Pasture interspersed with Species Rich Grassland with very low Nitrogen Per Hectare (NPH) loadings, the 

greatest being a small cluster of fields around the Bridge u/s Glencar Lake (RS35D010100) monitoring 

station where loadings are higher but still <100kgNPH. As phosphate is considered the significant issue 

impacting Glencar, the Local Catchment Assessment (LCA) will focus on agricultural areas where 

phosphate loss to surface water is high risk as indicated by the EPA PIP Map (Fig. 10). 

 

3.2. Invasive Species 
Glencar Lake is a verified zebra mussel lake. Records from the bŀǘƛƻƴŀƭ .ƛƻŘƛǾŜǊǎƛǘȅ 5ŀǘŀ /ŜƴǘǊŜΩǎ 

Biodiversity Maps13 indicate the presence of zebra mussel since at least 2011, possibly 2006. The 

downward trend in chlorophylla annual average values between 2008 and 2019 may be impacted by the 

Zebra Mussel population filtering algae from the water column, recovery in max depth of colonization 

between 2011 and 2017 without a recovery in the presence of nutrient sensitive taxa, as reported in the 

EPA Macrophyte Report, may also reflect an increase in water clarity due to the presence of the Zebra 

Mussel rather than a decrease in organic pollutants. The LCA will focus on tributaries of the 

Drumcliff_010 feeding Glencar which may not be captured by the operational monitoring point, Bridge 

d/s of Glencar LakeΣ ŀǎ ǘƘŜ ƭŀƪŜ ƛǘǎŜƭŦ Ƴŀȅ ōŜ ŀŎǘƛƴƎ ŀǎ ŀ άǎƛƴƪέ ŦƻǊ ƴǳǘǊƛŜƴǘ ƛƴǇǳǘΣ ƳŀǎƪŜŘ ōȅ ǘƘŜ ƛƴǾŀǎƛǾŜ 

filter-feeding Zebra Mussel population. At the time of writing this report there is no method to eradicate 

Zebra mussels from lake habitats into which they have become established.

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

https://maps.biodiversityireland.ie/Map/Terrestrial/Species/123415
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3.3. Non-significant Pressures 
 

3.3.1. Forestry 
Forestry is listed as a non-significant pressure for Glencar Lake, the Characterisation Initial Assessment 

on the WFDApp picks out the coniferous forestry adjacent to Glencar Lake in particular. Figure 8 below 

shows the distribution of both Coillte and private forestry land use in the area around Glencar and its 

inputting waterbodies. The LCA will incorporate assessment of the impacts this land use may have on 

Glencar Lake. 

 

 
Figure 8 Coillte and private forestry land use types in the Glencar area, spatial data from Forest Service. 

 

3.3.2. Single House Discharges 
Domestic wastewater treatment is not listed as a pressure on Glencar lake or its inputting water bodies, 

however, the LCA will assess if discharges may be contributing nutrients and/or contributing to elevated 

BOD. 2018 SANICOSE modelling indicates DWW units upstream of Glencar tend to have a moderate to 

high potential for phosphate loss. The Domestic Waste Water App (DWWA) on Eden records 4 of 9 units 

inspected as non-compliant in the catchment area upstream of the lake, further information will be 

sought from Leitrim Co. Co. 

 

 



 
 

18 
 

3.3.3. Landslide Issues 
The Further Characterisation Actions refer to landslide issues associated with the topography and possible 
sources of nutrients. The high, steep sides of the Benbulbin and Truskmore mountains to the north of 
Glencar and the slightly more diminutive, yet still steep rise, of the Crockauns to the south means surface 
water is transported rapidly from the uplands into Glencar Lake with a potential for landslides with 
associated contaminants from upland peat, forestry and agricultural fields. Despite agriculture being non-
intensive, this rapid pathway to the receptor may not allow for attenuation, therefore having an impact 
that is comparable to more intensive loadings on a subdued topography. Consultation with the local IFI 
Fisheries Officer revealed there was a discharge of a large quantity of fine silt into the lake in December 
2011 due to a landslide in the Diffreen_010 river catchment, a large section of the eastern side of the lake 
was discoloured at the time. The available chemistry data does not reveal any notable temporal elevations 
following the event, however sampling was not conducted until March, the annual averages for both total 
phosphorous and chlorophylla increased in 2012 driven by elevated concentrations of total phosphorous 
in June and of chlorophyll in August, (it should also be noted the limitations of the supporting chemistry 
monitoring programme include that only the surface layer (elbow depth) of the water column is sampled, 
and in the case of Glencar supporting chemistry monitoring is only conducted at the single midlake 
station). 
 

3.3.4. Glencar Visitor Centre Wastewater Treatment Plant (WWTP) 
Upon consultation with Leitrim Co. Co. a further pressure was identified that potentially may be 

impacting Glencar Lough. Leitrim Co. Co. installed aƴ ά9Ŏƻ-Tankέ ŜŦŦƭǳŜƴǘ ǘǊŜŀǘƳŜƴǘ ǳƴƛǘ ǿƛǘƘ 

percolation area in a field between the carpark and the lake and adjacent to the stream flowing from 

Glencar Waterfall (Fig. 9). The treatment unit was designed for a P.E. of 50 to service the toilet block 

located in the Glencar Visitor Centre carpark, subsequently a café was connected to the sewage system, 

with visitor numbers significantly increasing since 2014 the treatment unit is no longer fit for purpose. 

Surface contamination of the ground above the percolation area by sewage effluent, posing a risk to the 

lake and the stream, was recorded on the 4th July 2019 by Leitrim Co.Co. staff. Leitrim Co.Co. 

Environment Department have issued advisory notices since 2016 highlighting this issue and 

recommending an upgrade to the treatment system and a relocation away from the lake shore. 

As the nutrient status of the lake is satisfactory, based on supporting chemistry monitoring at the 

midlake station (see Table 2), (although it should be noted zebra mussel activity may have a masking 

effect on nutrient input), any impact from the treatment system may be localised yet possibly impacting 

the local macrophyte community enough to deteriorate the status of the lake, as the EPA Macrophyte 

report states that as Glencar is historically a Charophyte lake, total phosphorus levels need to be 

permanently reduced below the high/good class boundary (0.01 mg/l) to help re-establish a low 

nutrient regime in the lake which will give Charophytes a competitive advantage over nutrient tolerant 

taxa. Stream and lake shoreline chemistry samples will be taken in the vicinity of the discharge as part of 

the LCA. Nutrient load estimations for the effluent from the WWT unit is laid out in Appendix 3.  
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Figure 9 Location of Glencar Visitor Centre Wastewater Treatment Unit relative to Glencar Lough and Drumcliff_010.
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3.4. Pollution Impact Potential Maps 
 

 
Figure 10 Pollution Impact Potential (PIP) map (phosphate on a surface water receptor) for the area around Glencar and its 

tributaries and outflow. 

The surface water phosphate PIP map, shown in Figure 10, chiefly reflects the wet and dry soils map 
(see Fig. 13) with areas of peat, poorly draining soil and alluviums tending to fall under the blue coloured 
high potential categories and areas of well-draining soils occupying the green and cream coloured 
moderate to low potential categories. Land use also impacts the PIP with the low potential being 
ascribed to forestry and the highest potentials coinciding with agricultural land, specifically agricultural 
areas in the Glencar valley overlying what the subsoils data (see Fig. 14) classifies as cut peat or peat. 
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Figure 11 PIP map (nitrate on a surface water receptor) for the area around Glencar and its tributaries and outflow. 

The surface water nitrate PIP map, shown in Figure 11, picks out areas corresponding to thin well-

draining soils on bedrock as being of moderate potential (light pink and orange coloured categories), a 

few agricultural fields in these areas (to the south-west of Glencar lake) are picked out as having a 

higher potential (purple coloured categories). The soils are inferred to be thin as they overlie areas of 

extreme groundwater vulnerability (see Fig. 15). Most of these areas of moderate potential are on the 

karstified bedrock atop the mountains to the north and south of Glencar Valley (see Fig. 12). Poorly 

draining soils and peat are consistently in the lowest category (beige). 
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4.  Pathway information and analysis 
The Local catchment Assessment (LCA) utilises the source-pathway-receptor (SPR) approach, which 

requires an understanding of the pathway a pollutant may take to reach a waterbody. A conceptual 

model of potential pathways is developed below to inform the LCA. 

4.1. Overview of Pathways within the PAA 
 
The conceptual model of pathways for the Glencar area (Table 5) has been divided into two 
compartments based on the type of aquifer bedrock14 (Fig. 12): 
 

1. Karstified bedrock in upland areas where groundwater-surface water interactions are expected 
(where the overlying soil is thin and well-draining or where the upland peat is bypassed, e.g. 
plant roots, karst features such as springs and caves (Fig. 12)), contaminants, especially those 
which are hydrophilic, such as nitrate, may be rapidly transported. Groundwater discharge to 
surface water is difficult to predict, flowing through the epikarst layer or fissures and conduit 
pathways where flow direction may locally be very variable and may not reflect the overlying 
topography. Flow velocities may be rapid and variable both spatially and temporally. As the 
karstified bedrock occupies the mountain-tops, sitting slab-like atop bedrock which is likely to 
be much less transmissive to groundwater (discussed below), contact springs may be likely at 
the boundary on the hillside where these two bedrock types meet. The bedrock consists of 
Dinantian pure bedded and unbedded limestones and the aquifer categories are: 

¶ Rkc ς regionally important karstified bedrock which is dominated by conduit flow 

¶ Lk ς locally important karstified aquifer 
 

2. Locally important aquifers which may have limited karstification and consist of Dinantian impure 
limestones, shales interbedded with limestones, and sandstones. Groundwater flow directions 
are expected to reflect the topography and base flow to rivers and streams is likely to be 
generally relatively low, transmissivity is likely to be low through the weathered zone or 
fractures but could be higher in the vicinity of the fault zone running east to west across the 
flanks of the Crockauns to the south of Glencar Lake (Appendix 2). The aquifer categories are: 

¶ LI ς locally important aquifer which is moderately productive only in local zones 

¶ Lm ς locally important aquifer, generally moderately productive (lithology is sandstone 
which has higher potential for transmissivity than the impure limestones and shales of 
LI) 
 

These two compartments are further subdivided based on the overlying soil as this tends to determine 
the likelihood of surface water flow verses sub-surface flow: 
 

A. Poorly draining soil or peat where surface water flow is likely and in agricultural areas drains are 
to be expected. These are susceptible pathways for phosphate to surface waters (Fig. 16). Poorly 
draining soil is concentrated in the valley overlying tills, depth to bedrock increases towards the 
centre of the valley where the main channel runs (Fig. 13,14 & 15). Peat is concentrated as a 
thin layer of blanket peat on the karst mountain-tops, it is unusual to get upland bog on karst 
ōǳǘ ƛǘΩǎ presence should limit surface water ς groundwater interactions to where the overlying 
soil is thin and well-draining (see B. below) or where the upland peat is bypassed, e.g. plant 
roots, karst features such as springs and caves (Fig. 12). Peat can also be found in patches in the 

 
14 Groundwater flow info from GSI Groundwater body descriptions - https://www.gsi.ie/en-ie/programmes-and-
projects/groundwater/activities/understanding-ireland-groundwater/Pages/Groundwater-bodies.aspx 

https://www.gsi.ie/en-ie/programmes-and-projects/groundwater/activities/understanding-ireland-groundwater/Pages/Groundwater-bodies.aspx
https://www.gsi.ie/en-ie/programmes-and-projects/groundwater/activities/understanding-ireland-groundwater/Pages/Groundwater-bodies.aspx
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valley where it is either cut-over or coincides with agricultural land-use and can be expected to 
be extensively drained, the PIP map picks these areas out as having the highest potential for 
phosphate loss, drained peat poses the possibility of ammonia and sediment contamination to 
surface waters also. 

B. Well-draining soils of 0-1m thickness overly karst bedrock in patches on the mountain-tops 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 non-karst bedrock is at or near the surface or sub-soils of 
scree and till are less than 3m thick.  They have a potential for nitrate loss and are a susceptible 
pathway for nitrate to groundwater when located on the karst, they are a susceptible pathway 
to surface waters when coupled with surface or near-surface flows. 

 
Mineral alluviums which are moderately draining sediments deposited by the river systems are not 
considered to be well modelled by the EPA Susceptibility Maps, nutrient transport pathways in these 
sediments are less well understood but are considered to behave more like poorly draining soils than 
well-draining soils, allowing for surface water phosphate pathways. They are located in low lying areas 
along depositing stretches of the river channel, i.e. floodplain, where the water table would be expected 
to be at or close to the surface leading to the increased likelihood of surface water run-off, any 
significant sub-surface flow in these deposits would be expected to be laterally transported to the river 
channel as base flow. 
 

 
Figure 12 The aquifer bedrock for the Glencar area including karst features. 
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Figure 13 The wet and dry soils for the Glencar area.  

 
Figure 14 The subsoil type for the Glencar area. 






























