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Summary 

The Bleach river (Bleach_010 and Bleach_020) rises in the north-east of the Graney [Shannon] 

subcatchment in County Galway and flows west into the Graney (Shannon)_020 waterbody in County 

Clare.  The Priority Area for Action (PAA) includes Bleach_010, Bleach_020 and Lough Graney.  Lough 

Graney is located downstream of Bleach_020, within Graney (Shannon)_020.  Graney (Shannon)_020 is 

not in the PAA. 

The PAA is situated within the Slieve Aughty Mountains SPA (Site Code 004168) and the headwaters of 

Bleach_010 flow through Pollagoona Bog SAC (Site Code 002126).  The PAA is located within the Shannon-

Graney/Scarriff margaratifera sensitive area (i.e. catchment with previous records of margaritifera but 

current status unknown). 

Bleach_010 (At Risk) ) 

¶ Declined from Good to Poor biological status between 2012 and 2014 but improved back to Good 

status in 2017.    

¶ Land use is mainly forestry.  Forestry is the sole significant pressure on this waterbody.   

¶ Nutrients are monitored here and results are consistently below the relevant Good status EQS, 

although low level ammonia and orthophosphate peaks were observed prior to the 2014 

deterioration. This is indicative of a change in the pattern of nutrient loss to the waterbody and is 

consistent with loss of peaty sediment to the river.   

¶ EPA biologistΩs notes state that substrate was clean in the 2017 survey. 

¶ The significant issue impacting on water quality prior to the 2014 decline is likely to have been 

sediment and the significant pressure was forestry (probably felling, given the low level nutrient peaks 

observed).   

Bleach_020 (At Risk)  

¶ High ecological status objective site. Declined from High to Moderate biological status in 2014.   It 

returned to Good status in 2017 but has not returned to High status.   

¶ As for Bleach_010, land use is also mainly forestry, with forestry identified as the sole significant 

pressure.  The deterioration on Bleach_020 mirrored the upstream deterioration on Bleach_010 and 

is likely to have been due to the same pressure/event, with sediment (and possibly nutrients) being 

the likely significant issue/s.    

¶ EPA biologists commented that siltation levels were moderate in 2014.  Siltation levels improved in 

the 2017 and 2018 surveys.  Substrate ǿŀǎ ŘŜǎŎǊƛōŜŘ ŀǎ ΨŎƭŜŀƴΩ ƛƴ ǘƘŜ нлму ǎǳǊǾŜȅ.  

¶ Limited nutrient monitoring data are available for Bleach_020 (2016 and 2017 only).  Results indicate 

that nutrient levels are very low here.  However, EPA biologists previously noted the presence of 25-

50% Cladophora cover in 2014, which may indicate nutrient enrichment at the time of the water 

quality deterioration.   

¶ Even though nutrient and sediment levels may now be within acceptable levels, additional time may 

be required for recovery back to High status here. 

Lough Graney (At Risk)  

¶ Moderate ecological status since monitoring commenced in 2007.  Status is driven by macrophytes.   

¶ Land use in the sub-basin is mainly agriculture with some forestry to the west and north.   Agriculture, 

and forestry are likely the significant pressures on this lake. 

¶ The significant issue impacting on water quality is most likely to be phosphorus.  While mean total 

phosphorus and chlorophyll levels are below their Good status EQS, there are occasional spikes in 
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both parameters.   Also, algal blooms have been reported in the lake in the past and these are 

normally associated with eutrophication.  It is possible that lake macrophytes (which are driving status 

here) are consuming nutrients from the water column. 

¶ Historic Q data for inputting rivers, Bleach and Dromandoora, show that these rivers have been 

consistently at Good status or ōŜǘǘŜǊ ŦǊƻƳ ǘƘŜ мфулΩǎ up to 2014.  This would indicate that the total 

P loadings from these rivers, rather than the ortho P concentrations in them, are an issue for the lake.   

It is also possible that the source of lake nutrients is within the Graney (Shannon)_020 sub basin itself, 

from lands adjacent to the lake.  

¶ Poorly draining agricultural lands to the north and east within the lake (Graney_020) sub basin pose 

the highest risk in terms of diffuse phosphorus loss to the lake (as indicated on the pollution impact 

potential map).  

 

Recommended Actions:  

Bleach_010 improved to Good status in 2017 and thus is now meetings its WFD objective.   It is important 

to identify the cause of the 2014 deterioration, particularly as Bleach_010 flows into a High ecological 

status objective waterbody (Bleach_020).  An assessment is required at Corlea Bridge to confirm that 

biological status remains good here.   Stream walks are required to identify whether pathways exist 

between forested areas and the river/its tributaries and to look for evidence of sediment impact upstream 

of the WFD monitoring point at Corlea Bridge.   

Bleach_020 has improved to Good status but is a High status objective site so is still At Risk.   Sediment 

and possibly nutrient issues impacted on water quality here in 2014. Local catchment assessment is 

required to identify if there are issue/s preventing return to High status or if this may be a case of ecological 

lags in recovery from the impact in 2014.   Focus on main channel and on all tributaries.   If SSIS results are 

indicative of less than High status, undertake stream walks on impacted stretches, looking for evidence of 

sediment and/or nutrient impact.    

Lough Graney is at Moderate ecological status and At Risk.   An investigative assessment will be undertaken 

to identify which tributaries of the Graney (Shannon)_20 are likely to be delivering the highest P load into 

the lake.  This will involve taking water samples from the outlet of these tributaries, ideally during high 

flows (when P loads are likely to be highest) and analysing them for total phosphorus. Flow estimates for 

each sampling event will enable approximate TP loads to be determined for each inputting river/stream.   

 

.  
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 Background 

 Background information on the Bleach and Lough Graney PAA 

Priority Area 
for Action  

Catchment 
Number 

Catchment 
Name 

Sub catchment Region Local Authority  

Bleach & L. 
Graney 

25 Lower 
Shannon  

Graney[Shannon] 
subcatchment 
(25C_8Graney[Shannon]_SC-
020) 

South West Clare County 
Council 

 

Priority Area for 

Action  

No. of At Risk 

WBs  

No. of Review 

WBs  

No. of dRBMP 

Prioritised WBs 

No of WBs for Status Improvement:  

2021 2027 Beyond 2027 

Bleach & L. Graney  3 0 1 2 0 0 

 
Reasons 
for 
selection 

¶ Cross county project.  

¶ Important for brown trout angling.  

¶ Opportunity to work with angling group in Woodford.  

¶ Potential to collaborate with forestry.  

¶ Would bring entire subcatchment to Good status.  

¶ Information on investigative assessment and measures can be extrapolated to similar areas.  

¶ One deteriorated High Ecological Status objective water body. 

 
Figure 1-1: Aerial map of Bleach & Lough Graney catchment, showing monitoring point locations: 

 

Bleach 010 

Bleach 020 

Graney(Shannon) 020_ 

L. Graney 
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 Waterbody Information 

Table 1.1:  Summary information from WFD App  

WB Code 

 

WB 

Name 

WB 

Type 

Risk Status 

Obj. 

2007-

2009 

2010-

2012 

2010-

2015 

2013-

2018 

Pressure 

Category 

Pressure sub-

category 

Sig? Action 

IE_SH_25B070100 

 

Bleach

_010 

River At 

Risk 

Good Un-

assigned 

Good Poor Good Forestry Forestry Yes IA1 

IE_SH_25B070200 

 

Bleach 

_020 

River At 

Risk 

High High High Mod Good Forestry Forestry Yes IA8 

High High High Mod Good 

IE_SH_25_190 

 

Lough 

Graney 

Lake At 

Risk 

Good Mod Mod Mod Mod Forestry Forestry Yes IA9 

Agriculture Pasture Yes 

Invasive 

species 

Invasive 

species 

Yes 
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Table 1.2:  Monitoring point locations  

Waterbody Monitoring Point Code Name 
 

Type  Monitoring results 

Bleach_010 RS25B070100 Corlea Bridge Operational Includes Q and chemistry data 

Bleach_020 RS25B070190 Br u/s Bleach Br Operational  No. Q only 

RS25B070200 BLEACH- Bleach Br Operational Includes Q and limited chemistry 
data 

Lough Graney LS250155b03200010 Site 1 Operational Yes 

LS250155b03200020 Site 2 Operational Yes 

LS250155b03200030 Site 3 Operational Yes 

LS250155b03200040 Lit_0010 Investigative  No 

LS250155b03200050 M7 Operational No 

LS250155b03200060 M6 Operational No 

LS250155b03200070 M5 Operational No 

LS250155b03200080 M4 Operational No 

LS250155b03200090 M3 Operational No 

LS250155b03200100 M2 Operational No 

LS250155b03200110 M1 Operational No 

S250155b03200120 PRF_010 Investigative No 

LS250155b03200130 historical profile site Investigative No 

LS250155b03200140 historical profile site Investigative No 

LS250155b03200150 historical profile site Investigative No 

LS250155b03200160 historical profile site Investigative No 

LS250155b03200170 historical profile site Investigative No 

LS250155b03200180 historical profile site Investigative No 
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 Receptor Information 

 Receptor overview 

Figure 2-1: Bleach & Lough Graney PAA waterbody risk map WFD cycle 2 

 

Figure 2-2: Bleach & Lough Graney WFD status map WFD cycle 2 
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Table 2-1: Receptor information for Bleach River & Lough Graney 

Waterbody Name 
  Figures/ 

Tables 

Bleach_010 Bleach_020 Lough Graney 

Monitoring Point No. 
Name 

RSB070100 
Corlea Bridge 

RS25B070190 
Br u/s Bleach Br 

RS25B070200 
Bleach Br 

Various (see table 1.1) 

Risk Category y 
 

At Risk At Risk 
 

At Risk 

Biological Status  

2012 y Good High High NA 

2014 Poor Moderate Good 

2017 Good Good Good 

2018 Not monitored Good Good 

trends in Q values No. Dropped to Poor in 
2014 but returned to 
Good 2017 

Yes, consistently 
High prior to 2014 
when it dropped to 
moderate. 

Yes, consistently High 
prior to 2014 when it 
dropped to good  

Fish status (where rel)  NA NA NA 

Hydrochemistry Data 

Ortho-P (mg/l P) 

Baseline (2017) y 0.005 NA 0.005 NA 

indicative quality High  High 

Trends ς significant? Downwards-No  None -No 

Dist to threshold  Far  Far 

NH4-N (mg/l N) 

Baseline  y 0.013 NA 0.010 0.014 

indicative quality High  High High 

Trends ς significant? Downwards-No  None-No Upwards-No 

Dist to threshold  Far  Far Far 

TON (mg/l N) 

Baseline 
 

0.108 NA 0.10 NA 

indicative quality Good  Good 

Trends ς significant? Upwards -No  None-No 

Dist to threshold  Far  Far 

TP (mg/l) 

Baseline  NA NA NA 0.02 

indicative quality Good 

Trends ς significant? Upwards-No 

Dist to threshold  
 

Far 
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Waterbody Name 
  Figures/ 

Tables 

Bleach_010 Bleach_020 Lough Graney 

Monitoring Point No. 
Name 

RSB070100 
Corlea Bridge 

RS25B070190 
Br u/s Bleach Br 

RS25B070200 
Bleach Br 

Various (see table 1.1) 

Chlorophyll (mg/l) 

Baseline Y NA NA NA 9.903 

indicative quality Good 

Trends ς significant? Upwards ς Yes 

Dist to threshold  Near 

Supporting 
Chemistry 
Conditions 

  
Pass  NA  NA (two years of data 

only available) 
Good  

Hydromorphology    NA NA NA Good 

RHAT score        

Evidence of Arterial drainage   No No No No 

Ecological 
Status 

2010-2012  Good High Moderate 

2010-2015  Poor Moderate  Moderate 

2013-2018  Good Good Moderate 

Elements driving status  Invertebrates Invertebrates  Macrophytes  

Protected Areas   Y 
The PAA is situated within the Slieve Aughty Mountains SPA (Site Code 004168) and the 

headwaters of Bleach_010 flow through Pollagoona Bog SAC (Site Code 002126).   

WFD Objective   Good High Good 

EPA biologist notes (if any)  
  

 2017 notes: Abundance of 
sensitive taxa low. 
Substrate siltation clean  

2014 comments: moderate siltation and 25-
50% Cladophora cover.  2017 comments for 
Bleach Br: sensitive taxa found in good 
numbers and siltation level slight. 2018: 
substrate siltation clean.  

NA 

Significant issue/impact for receptor  
 

 Sediment Sediment and 
possibly nutrients 

Sediment and possibly 
nutrients 

Nutrients, most likely 
TP 
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 Assessment of Results 

Monitoring results for each waterbody are outlined below.  Locations of WFD operational monitoring 

stations are shown in Figure 1-1. 

 

Bleach_010 

There is one WFD monitoring station on Bleach 10, Corlea Bridge, which is monitored for biology and 

supporting chemistry.    

Biological Monitoring Data  

Q values for Bleach_010 are graphed below in Figure 2.1.   

Figure 2-3: Biological monitoring results at Corlea Br (RS25B070100), from WFD App  

 

Biological status at Corlea Bridge was High up to and including 2003.  The site was not assessed between 

2003 and 2012 and had dropped to Good status when monitored in 2012.   It deteriorated further to Poor 

status in 2014 but the site has since returned to Good status, its WFD objective.   

Hydrochemistry Data 

Ammonia and orthophosphate levels for Corlea Bridge from 2012 to 2019 are graphed below in Figures 2-

4 and 2-5 respectivelyΦ  !ƭǎƻ ǎƘƻǿƴ ƻƴ ǘƘŜ ƎǊŀǇƘǎ ŀǊŜ ǘƘŜ ƳŜŀƴ ŀƴŘ фр҈ƛƭŜ 9v{Ωǎ for ammonia and 

orthophosphate.   

As can be seen from the graphs, results are all below the relevant 95%ile EQS.  Annual average results have 

never exceeded the mean EQS.  Nitrate results for Corlea Bridge station (not graphed) are also very low.   

However, as water quality at Corlea Bridge returned to Good status in 2017 after a temporary deterioration 

between 2012 and 2014, nutrient results from 2012 to 2014/2016 are of most relevance here.  While all 

results have been below the 95%ile EQS, some low level ammonia peaks were observed in the period 

between 2012 and 2015.  Results since then have generally been below detection limits.  Low level 

orthophosphate peaks were observed between 2012 and 2014, with subsequent results being generally 

below detection limits.  While the peaks are potentially not significant in terms of impact on water quality, 

they are indicative of a change in the pattern of nutrient loss in this catchment between 2012 and 

2014/2015. These patterns could be associated with sediment loss from peaty soils, which cover the 

majority of this waterbody. 
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Figure 2-4: Bleach 10 (Corlea Bridge) ammonia results  

 

 

Figure 2-5: Bleach 10 (Corlea Bridge) orthophosphate results  

 

 

Bleach_020 

There are two WFD monitoring stations on Bleach 20, Bridge us of Bleach Bridge and Bleach Bridge: 

¶ Bridge u/ s of Bleach Bridge (RS25B070190) 

This site is monitored for biology only.  Results from 2006 to 2018 are graphed in Figure 2-6. 

Figure 2-6: Biological monitoring results at Br u/s Bleach Bridge (RS25B070190), from WFD App  
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As for the monitoring point upstream on Bleach 10, biological status at ΨBr us Bleach BrΩ deteriorated 

between 2012 and 2014, with a drop from High to Moderate status.  It has since returned to Good status 

but Bleach 20 is a High ecological status objective site so its WFD objective has not been met. 

 

¶ Bleach Bridge (RS25B070200) 

Bleach Bridge has been monitored for biology ǎƛƴŎŜ ǘƘŜ мфулΩǎ.   Monitoring for supporting chemistry was 

undertaken in 2016 and 2017 only, with three results available.     

Bleach Bridge was at High status from 1987 through 2012 (see figure 2-7 below).  As for the two upstream 

monitoring points in this sub-catchment, the site deteriorated to Good status in 2014 where it has 

remained since.    

Figure 2-7: Biological monitoring results at Bleach Bridge (RS25B070200), from WFD App  

 

 

Limited nutrient monitoring data are available for Bleach Bridge and no data are available prior to 2014, 

when the water quality deterioration was observed.   In relation to ongoing issues impacting on water 

quality and preventing return to High status here, nutrients are unlikely to be the significant issue as results 

for three rounds of sampling undertaken between August 2016 and August 2017 were all below laboratory 

detection limits.    

 

¶ Lough Graney (IE_SH_25_190) 

Lough Graney (Type 8 lake, 371 hectares) is at Moderate ecological status, with status driven by 

macrophytes.  Monitoring commenced here in 2007.  The lake is sampled for nutrients and macrophytes 

with nutrient samples collected by boat at three locations (Sites 1-3).   Seven sites are assessed for 

macrophytes (M1-M7).    

Annual average total phosphorus, ammonia and chlorophyll levels for Lough Graney are graphed below in 

Figures 2-8, 2-9 and 2-10 respectively.  Also shown on the graphs is the relevant Good status EQS from the 

Surface Water Regulations, SI No. 272 of 2009, as amended.   
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Figure 2-8: Ammoniacal nitrogen levels on Lough Graney (annual average value) 

 

Figure 2-9: Total phosphorus levels on Lough Graney (annual average value)  

 

Figure 2-10: Chlorophyll a levels, Lough Graney (annual average value)  

 

 

As can be seen from the graphs, while mean total phosphorus results for 2009 exceeded the limit of 25ug/l, 

all other annual average TP and ammonia results have been below their Good status EQS.    

Annual average lake chlorophyll levels (fig 2-10) have also generally been below the Good status EQS of 

10ug/l, except for the mean results for 2011 and 2017, which marginally exceeded this limit.   

Individual chlorophyll and total phosphorus results for Sites 1 to 3 from 2009 to 2019 are shown below in 

Figures 11-13 respectively.  
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Figure 2-11: individual chlorophyll a and total phosphorus results, Site 1 

 

Figure 2-12: individual chlorophyll a and total phosphorus results, Site 2 

  

Figure 2-13: individual chlorophyll a and total phosphorus results, Site 3 
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As can be seen from the graphs (fig 11-13), there have been occasional spikes in individual results for 

chlorophyll and total phosphorus in lake samples.   Also, the WFD app notes a statistically significant 

upward trend in chlorophyll levels. Therefore, while annual average results are indicative of Good status, 

the possibility of a nutrient (and chlorophyll) issue here cannot be ruled out.  Total phosphorus sample 

results could be misleading because macrophytes (which are driving status) may be consuming phosphorus 

from the water column.   Note that there does not appear to be a relationship here between chlorophyll 

and TP (r = -0.13).   

According to the WFD App characterisation information, there have been periodic algal blooms in the lake 

(which would also be indicative of nutrient issues).  

The App lists zebra mussel as one of the lake significant pressures but this has not been confirmed.  

 Summary of Issues  

¶ Bleach_010 

Bleach 10 deteriorated from Good to Poor status between 2012 and 2014 and returned to Good status in 

2017.   Monitoring results indicate that nutrients are unlikely to have been the significant issue driving 

water quality deterioration here although the pattern of nutrient results is quite different before and after  

the period of water quality deterioration; periodic low level spikes were observed prior to 2015 but post-

2015 results have generally been below detection limits.    

The pattern in nutrient loss, the overall low nutrient levels and the presence of extensive forestry upstream 

in this catchment suggest that the significant issue responsible for the 2014 deterioration on Bleach 10 

was sediment, most likely from forestry.   The nutrient spikes indicate that the forest activity responsible 

for sediment loss was more likely to be felling or possibly windblow from storm Darwin rather than forest 

road construction.   

 

¶ Bleach_020 

Status at Bleach_020 dropped in 2014 from High to Moderate status at ΨBr u/s Bleach BridgeΩ and from 

High to Good status downstream at ΨBleach BridgeΩ.  This deterioration coincided with the drop from Good 

to Poor status upstream on Bleach-010, indicating that the same significant issue is likely to have impacted 

on both waterbodies (i.e. sediment with possibility of some low level nutrient impact also - Cladophora 

cover was reported as 25-рл҈ ƛƴ нлмп ό9t! ōƛƻƭƻƎƛǎǘǎΩ ƴƻǘŜǎύΦ    

While Bleach_020 returned to Good status in 2017, it has not yet improved back to its High status 

objective.  EPA bƛƻƭƻƎƛǎǘǎΩ ƴƻǘŜǎ for the 2017 survey described siltation levels ŀǎ ΨslightΩ.  In the 2018 survey 

notes, the substrate was described as ΨcleanΩ.  Limited monitoring data for 2017 and 2018 indicate that 

nutrient levels are now very low (below detection limits).   The significant issue preventing return to High 

status here is not known.   It may simply be that while sediment and nutrient levels are now satisfactory, 

additional recovery time is needed for the two sites monitored to return to High status.   

 

¶ Lough Graney 

Macrophytes are driving the Moderate status on Lough Graney.   Water column mean total phosphorus 

levels are below the EQS but occasional spikes are observed in both total phosphorus and chlorophyll and 

periodic algal blooms are reported, indicative of nutrient issues, and it is probable that the macrophytes 

are consuming nutrients.  Phosphorus is the likely significant issue here, either from historic or ongoing 

inputs to the lake.  
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 Significant Pressures 

3.1 Initial Characterisation information from the WFD App 

Table 3.1:  EPA Characterisation (from WFD App) 

Water body 
Name 

Id Category Sub-category Name Sig? Pressure & impact 
details 

Bleach_010 

 

WBP0003225 Forestry Forestry NA Yes Altered habitat due 
to morphological 
changes 

Bleach_020 WB0003226 Forestry Forestry NA Yes Nutrient pollution 

Altered habitat due 
to morphological 
changes 

Lough 
Graney 

WBP0003230 Forestry Forestry NA Yes Nutrient pollution 

WBP0003232 Agriculture Pasture NA Yes Nutrient pollution 

WBP0003233 Invasive 
species 

Invasive 
species 

NA Yes Other sig impacts 
(Zebra mussels in 
lake) 

 

 

3.2 Conclusions on the Significant Pressures 

¶ Bleach_010 

Bleach_010 improved back to Good status, its WFD objective, in 2017.  The EPA initial characterisation 

identified forestry as the sole significant pressure here.  Pressure/impact information from the WFD  App 

indicates that there has been a lot of clear felling in the area and that where older forests are present, lack 

of buffer strips can cause issues with sediment.  More details can be obtained from the EPA WFD App. 

Considering that land use in the sub-basin is almost entirely under forestry (Appendix IX), including older 

legacy plantations, forestry may have been responsible for the 2014 status drop in Bleach_010.  However 

this needs to be confirmed on the ground. 

¶ Bleach_020 

The deterioration from High status on Bleach_020 coincided with the upstream status drop on Bleach_010, 

indicating that the same significant pressure (and issue/s) drove the deterioration in both waterbodies i.e. 

most likely forestry (felling).   The pressure and impact details from the WFD app indicate that there has 

been recent planting. The app also states that the 2014 biologistΩs survey noted moderate siltation and 

25-50% Cladophora cover, suggesting that the significant issue is a combination of sediment and nutrients. 

More details can be obtained from the WFD app.  

Bleach_020 has not yet improved back to its High-ǎǘŀǘǳǎ ƻōƧŜŎǘƛǾŜ ōǳǘ 9t! ōƛƻƭƻƎƛǎǘǎΩ ƴƻǘŜǎ ǎǘŀǘŜ that the 

substrate is now clean and (limited) monitoring data indicates that nutrients are below detection limits.  

This possibly indicates that while environmental conditions are no longer problematic at the two Bleach 

20 WFD monitoring points, a longer time frame is required for recovery back to High status.   
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¶ Lough Graney 

Invasive species (specifically zebra mussel) were identified in the initial characterisation as one of three 

significant pressures on Lough Graney, along with forestry and agriculture.  However, Biodiversity Ireland 

maps do not show zebra mussel here and EPA biologists and Clare County Council environment staff have 

advised that they are not aware of the presence of any invasives on this lake, indicating that zebra mussel 

may not be a significant pressure here.   

Forestry and agriculture are identified as significant pressures from the initial characterisation.   The bulk 

of the forestry is located on lands upstream in Bleach 10 and 20 sub-basins (mainly Coillte).   

Notwithstanding the fact that only a portion of the total phosphorus load delivered to the lake from the 

Bleach catchment would have been bioavailable in the Bleach river, it is considered unlikely that significant 

quantities of phosphorus were delivered to the lake from the Bleach because prior to 2014, the river was 

consistently at Good or High status ǎƛƴŎŜ ƳƻƴƛǘƻǊƛƴƎ ŎƻƳƳŜƴŎŜŘ ƛƴ ǘƘŜ мфулΩǎ.  Equally, the Dromandoora 

10 has consistently been at HighκDƻƻŘ ǎǘŀǘǳǎ ǎƛƴŎŜ ǘƘŜ мфулΩǎΦ Total phosphorus analysis of water samples 

from individual tributaries on the Graney_020 may help to pinpoint which tributaries are delivering the 

highest load of P to the lake. These are expected to be from the areas of high phosphate impact potential 

to the southeast and north of the lake.    

 

 Pathways Information and Analysis 

4.1 Conceptual Model Development  

Sediment is the most likely significant issue in Bleach_010 and Bleach_020.   Nutrients (ammonia and 

phosphorus) may have been an issue in the past but recent results indicate very low levels.   

Total phosphorus is the most likely significant issue in Lough Graney.   

The entire PAA overlies an unproductive aquifer (Pl).  In terms of the critical source areas and pathways 

for diffuse pollution, the PAA has been divided into three compartments, based on wet and dry soils and 

peat:   

1. Soils in compartment 1 are peat and land use is predominantly coniferous forestry. 

2. Soils in compartment 2 are poorly draining and mainly under agriculture (pasture). 

3. Soils in compartment 3 are well drained and under agriculture.    

The conceptual model is shown in Figure 4-1 below with details provided in Table 4-1. 
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Figure 4-1: Bleach & Lough Graney PAA conceptual model compartments 

 

 

Compartment 1 (peat) covers most of the Bleach 10 and Bleach 20 sub-basins.  Land use here is 

predominantly forestry and there is greatest potential in this compartment for losses of ammonia and 

sediment to the Bleach river.  There is some potential for P loss from this compartment also. 

Compartment 2 (poorly draining soils) is of most significance in terms of phosphate and sediment loss to 

the catchment.   This compartment covers lands to the north and south-east of Lough Graney and includes 

a small area of Bleach 20 (mainly on the tributary flowing S-N into Bleach Bridge and the lands immediately 

adjacent to the Bleach 20 main river channel.  The Lough Graney sub basin contains the largest areas of 

Compartment 2. These areas are Highest risk in terms of phosphate loss to the lake, particularly where 

land use is under agriculture (see surface P PIP map, appendix VI, which shows areas of Highest risk (rank 

1 to 3) to the south east and north of the lake. 

Compartment 3 (well drained soils) is located mainly within the Lough Graney sub-basin.   This 

compartment is low risk for sediment and phosphate transfer but High risk for nitrate (near surface 

pathways).  However nitrate does not appear to be an issue in this catchment so Compartment 3 will not 

be a focus area for local catchment assessment.  
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Factor Map

Y/N

Compartment 1

(peat)

Compartment 2

(poorly drained soils)

Compartment 3

(well drained soils)

Topography

  Map

  Aerial imagery

Y Varying topography.

Land use mainly forestry

Steep on lands in the vicinity of Lough Graney.   

Mixed land use (forestry anf agriculture) 

Steep on lands in the vicinity of Lough Graney (to W 

and E). Aerial imagery indicates that land use here is 

under agriculture

Soil Y wet wet Dry

Subsoil Y Blanket peat Amin PD and AminPDPT (Sandstone till) AminSW and AminDW (rock near surface)

Subsoil K Low Low High

Bedrock N Mainly Devonian Old Red Sandstones. 

Small area of silurian metasediments 

and organics to the west of L Graney 

Silurian Metasediments and Volcanics in L. 

Graney sub basin and Devonian Old Red 

Sandstones  in Bleach 10 and 20 sub basins

Mainly Silurian Metasediments and Volcanics

Aquifer N Pl Pl Pl

GW vulnerability N Varies. Low to Moderate in Bleach 10 

but areas of extreme vulnerability with 

rock near surface on Bleach 20 

Mainly Low-Moderate. Small area of Extreme-X 

to the south of Bleach 20 

Mainly extreme with rock near surface

Karst Features (if present)

Tracing

NA NA NA NA

Hydrology

Drainage density

N Likely to be high, particularly in forested 

areas

Likely to be high Low

Susceptibility:

PO4 to SW Y High High Low

NO3 to GW N low low Low

NO3 to SW N low low

Likely main pathways N Overland flow and land drains. Overland flow and land drains Shallow groundwater flowpaths

Likely CSAs Y Pathways for ammonia and sediment  in 

land drains across the compartment.   

High surface P PIP area to the east and north of 

the lake

Diffuse pathways for near surface groundwater 

nutrient transport (N) in areas under agriculture

Table 4.1: Conceptual model information 
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 Interim Conclusions on the PAA 

The Bleach and Lough Graney Priority Area for Action includes the Bleach_010 and Bleach_020 

waterbodies and Lough Graney which sits in the Graney(Shannon)_020 river sub-basin.    

Bleach_010 

¶ Bleach_010 (Corlea Br) was at Good or better status up to 2014 (High status from 1989 to 2003).   

It dropped to Poor status in 2014 (driven by invertebrates) but improved back to Good in 2017.  

¶ It was characterised as At Risk of failing to meet the objectives of the Water Framework Directive 

in the EPA initial characterisation but if biological status has remained Good here since 2017, the 

waterbody should no longer be considered At Risk as it is now meeting its WFD objective. 

¶ Nutrient monitoring results are consistently below the relevant Good status EQS.  Low level peaks 

were observed prior to 2014/2015 but more recent results (post-2015) are generally below 

laboratory detection limits. 

¶ The significant issue impacting on water quality here in 2014 is likely to have been sediment. 

¶ Forestry is the sole significant pressure in this waterbody, responsible for the 2014 status 

deterioration. 

¶ Pathways for sediment transfer are overland flow from peaty soils across the sub basin.   

Bleach_020 

¶ Bleach_020 was consistently at High status from 1987 up to and including 2012.  It deteriorated 

to Moderate status in 2014 (at Bridge u/s Bleach Br; status driven by invertebrates).   

¶ It improved back to Good biological status in 2017 and remained at Good status in the 2018 

assessment but is not achieving its High Ecological Status objective, therefore this waterbody is 

still At Risk. 

¶ As for Bleach_010, the significant pressure is forestry, with the 2014 deterioration attributed to 

upstream forest-related activities, most likely felling. 

¶ The significant issues responsible for the 2014 deterioration are likely to be sediment and possibly 

nutrients.   

¶ Limited monitoring data available for Bleach_020 indicate that nutrient levels were very low 

(below laboratory detection limits) in 2016 and 2017.   No data are available prior to 2016 but EPA 

biologists noted 25-50% Cladophora cover in 2014, suggestive of elevated nutrients at that time.   

¶ BƛƻƭƻƎƛǎǘǎΩ ƴƻǘŜǎ state that siltation was moderate in 2014 and that substrate has now improved 

ōŀŎƪ ǘƻ ΨŎƭŜŀƴΩ. 

¶ Additional recovery time may be needed for improvement of this waterbody back to High status. 

¶ Soils and geology indicate potential for sediment (and phosphate and ammonia) loss via overland 

flow from the peaty soils throughout most of the sub-basin. 

Lough Graney 

¶ Lough Graney is at Moderate status, with status driven by macrophytes. 

¶ The lake is At Risk of failing to meet its Good status WFD objective. 

¶ While annual mean total phosphorus and chlorophyll levels are below the relevant limits, the lake 

is failing on macrophytes.  Also, algal blooms have been reported here in the past so the significant 

issue is most likely to be phosphorus. 

¶ The significant pressures are agriculture and forestry. 

¶ Soils and geology indicate potential for diffuse phosphate losses from lands to the north, south 

east and south west of the lake, but land use and PIP maps show that highest risk areas are the 

agricultural lands mainly to the south east and north, with a smaller area adjacent to a W-E 

tributary which flows into the lower reaches of the lake.  
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 Work Plan 

 Further Characterisation Actions from WFD App  

The further characterisation actions described in the WFD App are as follows:  

Waterbody   Action Description  

Bleach_010 IA1  Provision of information: 

LAWPRO (EPA) to liaise with Forestry Services for details of recent felling in 

this area.  

EPA to discuss national issues which include: procedures for aerial 

fertilisation, availability of Strategic District Plants to the EPA and local 

authorities, application of the Forestry Guidelines, older forests which have 

inadequate buffer zones. 

Check if there was any indication of toxicity in inverts data.  Clare CoCo 

suggested potential cypermethrin but don't have data to confirm.  

Bleach_020 IA8 High status RWB pressures: 

Focus on nutrients and sediment. Start at the monitoring station RS25B00200 

and assess whether or not the pressure is localised. Identify point (drains, 

discharge pipes) and diffuse (lack of buffer strips) sources of nutrients and 

sediment. Collect field parameters (DO, pH, conductivity and sediment). Use 

results to guide the selection of water quality and SSRS sample locations. If 

the sources of nutrients and sediment are not localised, continue from the 

monitoring station, along the RWB, to the upper reaches of the sub-basin. 

Lough 
Graney 

IA9  Lake Pressures: 

Focus on point (drains, discharge pipes) and diffuse (inadequate buffer strips) 

sources of nutrients from forestry and agriculture into the lake.  

 

The estimated resource for this local catchment assessment is 78 days. 

 

 Additional information requirements  

¶ Talk to Forest Service staff to obtain more detailed information on felling, particularly in the 

Bleach_010 headwaters during the period Summer 2012 to Summer 2014.   Also obtain information 

on aerial fertilization programmes undertaken here in the past. 

¶ The WFD App reference to zebra mussel presence in the lake needs to be investigated so that it can 

be definitively confirmed or refuted.    
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 Local Catchment Assessment 

¶ Bleach_010 

Undertake an SSIS assessment at Corlea Bridge to confirm whether biological quality remains good here.  

If not, a detailed local catchment assessment will be required, undertaking SSIS and measuring field 

parameters upstream and downstream of each tributary to identify sources of impact.  Also comment on 

sediment extent and type (most likely to be peat) and identify main contributing tributaries. 

Undertake a catchment walk to try to identify the reasons for the 2014 deterioration (see figure 6-1).   

Focus on areas felled between Summer 2012 and Summer 2014 and look for pathways from forested areas 

to the Bleach river.   The route shown on figure 6-1 follows existing forest walks as far as possible as access 

may be difficult within the coniferous forestry plantation. 

 

¶ Bleach_020 

Undertake SSIS assessment at locations 1 to 4 (see figure 6-2).   The river is at Good status at Bleach Bridge 

but the WFD objective here is High so it may be difficult to interpret the SSIS score.   If SSIS results on any 

tributary or on the main channel are indicative of less than High status, undertake stream walks on 

impacted tributaries and on the main river channel, looking for evidence of sediment and/or nutrient 

impact upstream of the two WFD monitoring points.   Collect field parameters (DO, conductivity, pH) at all 

locations and comment on extent and type of sediment.   Note that access may be very difficult here due 

to the topography and land use type (i.e. steep terrain and coniferous forestry).    

 

¶ Lough Graney 

Undertake SSIS assessment and collect field parameter information at locations 5 to 10 (see figure 6-2) to 

identify impacted feeder streams. Local biological impact could be indicative of a contributing nutrient 

load to the lake from the impacted tributary.  Where results are indicative of impact, walk upstream to 

identify extent of impacted stretches and locate potential pressures.  Given that total phosphorus is the 

most likely significant issue in the lake, look for evidence of nutrient impact, considering both diffuse and 

point sources.  Take water samples for total phosphorus at each location, prioritising sampling during high 

rainfall events.  Estimate flows for each sampling event from data for the nearest gauged station with the 

EPA hydrotool.  This will enable approximate loadings to be determined for each contributing river/stream.  
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Figure 6-1: Stream walk, Bleach_010 and Bleach_020 

 
 ©Ordnance Survey Ireland 2019/OSi_NMA_073 
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Figure 6-2: Bridge hop and sample locations, Bleach 20 and Lough Graney  

 
 

 
©Ordnance Survey Ireland 2019/OSi_NMA_073 
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 Review of possible mitigation options  

The nature of the mitigation measures will be determined by the significant issues and significant pressures 

impacting on water quality in this catchment.   

Available information indicates that the water quality deterioration in the Bleach 10 and 20 sub-basins is 

due to forest-related activities.  Consider blocking drains to break pathways for nutrient and sediment loss 

to the catchment here.  

In Lough Graney, for forest-related pressures, consider blocking drains to prevent nutrient loss to the lake.  

In high risk surface P PIP areas on lands adjoining the lake, critical source areas need to be mapped at field 

scale and measures should be focussed on breaking the pathways here.    

 

 Communications 

Public meetings were identified as necessary for this PAA.   First public meeting was a community meeting 

held on the 7th May 2019 in Flagmount Community Hall in County Clare.  

As agriculture is one of the significant pressures on Lough Graney, farm engagement is also required.   

ASSAP worked with their contacts to encourage attendance by farmers at the Flagmount public meeting 

and a follow-up farmer streamside engagement event was held in May 2019 on a tributary flowing W-E 

into Lough Graney, to the south west of the lake. 

Key messages: 

¶ Sediment is impacting on water quality in Bleach_010 and Bleach_020.   

¶ Nutrients, mainly total phosphate, are affecting water quality in Lough Graney.   

¶ While forestry is the land use most likely impacting on the Bleach river, both agriculture and forestry 

may be impacting on lake water quality. 

¶ The LAWPRO team will undertake local catchment assessment to confirm the significant pressures.   

¶  We will work with the relevant stakeholders/implementing bodies to identify the appropriate local 

measures for the catchment, applying the right measure in the right place. 

 

Questions/comments from the meeting included: 

¶ Questions about forestry practices. 

¶ Questions about funding and supports for landowners to undertake measures. 

¶ The importance of collaboration with other stakeholders and how this can be achieved. 

¶ Environmental monitoring queries. 

¶ Questions about penalties. 

¶ Concerns about use of cypermethrin and impact on wildlife.  
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Appendix I: Bleach & Lough Graney catchment land use map 2018 

 

 

 

 



 

 

Appendix II: Bleach & Lough Graney catchment soils map  

 

 

 

 

 

 

 



 

 

Appendix III: Bleach & Lough Graney catchment groundwater vulnerability map  

 



 

 

Appendix IV: Bleach & Lough Graney catchment surface phosphate PIP map  

  



 

 

Appendix V: surface phosphate susceptibility map  

  



 

 

Appendix VI:  near surface nitrate susceptibility map  

  

 

 








