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Disclaimer  

Although every effort has been made to ensure the accuracy of the material contained in this 
publication, complete accuracy cannot be guaranteed. The Local Authority Waters Programme 
(LAWPRO) nor the author(s) accept any responsibility whatsoever for loss or damage occasioned, or 
claimed to have been occasioned, in part or in full as a consequence of any person acting or refraining 
from acting, as a result of a matter contained in this publication. 
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Introduction 

1.1 Background to the Priority Area for Action (PAA) 

The Midlands and Eastern catchment assessment workshops were held in Ballycoolin, Dublin from the 

9th to 12th May 2017. They were attended by representatives of local authority staff (operational staff 

on all days and both operational and senior staff on final day of the workshop), Local Authority Waters 

and Communities Office (LAWCO) (now part of the Local Authority Waters Programme LAWPRO), Irish 

Water, Inland Fisheries Ireland, Forest Service, Department of Agriculture, Food and the Marine, 

Coillte, National Parks and Wildlife Service, Teagasc, Department of Housing Planning and Local 

Government, Geological Survey Ireland, National Federation of Group Water Schemes, Department 

of Agriculture, Food and Marine, Bord na Móna, Waterways Ireland and EPA. The workshop was 

facilitated jointly by LAWCO and EPA.   

Based on the draft River Basin Management Plan priorities, a set of agreed principles and the local 

priorities of the workshop attendees, 29 areas were recommended for action, of which the Dargle and 

Carrickmines PAA was one. The Dargle and Carrickmines PAA consisted of Dargle_010, Dargle_030, 

Carrickmines Stream_010 and Kilmacanoge_010. 

The four waterbodies were selected as a PAA because: 

• Multi agency cooperation between Dun Laoghaire-Rathdown County Council Wicklow County 

Council, Irish Water, and Inland Fisheries Ireland. 

• Building on completed and planned assessments on the Carrickmines Stream_010. 

• Carrickmines Stream_010 is a headwater stream to Shanganagh_010 which is at Good Status.  

• Dargle_010 is the headwaters to the river Dargle.  

• Dargle_010 has a High Ecological Status objective and has deteriorated. 

• Dargle_030 is a deteriorated waterbody with protected area objectives for salmonids.  

Following consultation with the various stakeholders on proposed areas for action in advance of the 

preparation of the draft 3rd Cycle River Basin Management Plan, it was proposed to separate the 

Dargle and Carrickmines into 2 separate PAAs as they were in two separate sub-catchment areas. It is 

proposed to rename and expand the Dargle PAA to include the Dargle_040 to complete the sub-

catchment for the 3rd cycle. The proposed 3rd cycle PAA consists of Dargle_010, Dargle_020, 

Dargle_030, Dargle_040 and Kilmacanoge_010. As this desk study was in preparation during the 

publication of the draft RBMP, LAWPRO expanded the desk study in advance of the proposed 3rd cycle 

PAA being adopted. 
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The expanded Dargle PAA is located on the Wicklow and Dublin border. It consists of 5 waterbodies, 

Dargle_010, Dargle_020, Dargle_030, Dargle_040 and Kilmacanoge_010. The Dargle_010 rises in the 

Dublin/Wicklow mountains and the Dargle_040 enters the sea in Bray, County Wicklow. The expanded 

Dargle PAA is partially situated within the Wicklow Mountains Special Area of Conservation (SAC 

002122), Ballyman Glen SAC (00713) and Wicklow Mountains Special Protection Area (SPA 004040). 

The expanded Dargle PAA is situated within the protected drinking water areas of Enniskerry Gravels 

and Wicklow. The European Union (EU) Co-Ordinated Information of the Environment dataset (Corine) 

2018 data shows that the predominant land uses in the PAA are agriculture, forestry, urban areas, and 

heathland. The main towns in the PAA are Bray and Kilmacanoge but there is one-off housing 

throughout the PAA. There are 12 Sections 4 licences, 14 licenced facilities and two Wastewater 

Treatment Plants (WWTPs), Bray and the Enniskerry, located within the PAA.  

Several information sources were consulted during the preparation of the desk study for the Dargle 

PAA including:  

▪ WFD web application – EPA characterisation data 

▪ Wicklow County Council data 

▪ Dún Laoghaire-Rathdown County Council 

▪ Irish Water Data 

▪ Mobile Monitoring Unit (MMU) report 

▪ Morphological Quality Index v1.08.01 (EPA Catchment Science and Management Unit) 

▪ EPA licence data 

▪ Inland Fisheries Ireland 

1.2 PAA Summary Information 

A summary of risk, ecological status, known pressures and associated significance for the expanded 

Dargle PAA are presented in Table 21. Actions recommended to be undertaken in each waterbody as 

based on the second cycle characterisation are summarised in Table 2.
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Table 1 : Summary of status and pressures for expanded Dargle PAA 

WB Code WB name 
WB 
Type 

Risk 
High 
status 
obj. 

Env. 
Objective 
date 

Ecological Status 
No of 
pressures 

Pressure category Pressure subcategory 
Significant 
pressure 
(Y/N) 2009 2012 2015 2018 

IE_EA_10D010010 

 

Dargle_010 

 

River 

 

At Risk 

 
Yes 2021 H G G G 2 

Hydromorphology Channelisation Yes 

Hydromorphology 
Dams, barriers, locks & 

weirs 
Yes 

IE_EA_10K030600 Kilmacanoge_010 River At Risk No 2027 M M M M 2 

Urban Wastewater 
Combined Sewer 

Overflow 
No 

Urban Run Off Diffuse Sources Run-Off Yes 

IE_EA_10D010100 Dargle_020 
River 

 

Not at 

Risk 
No  G G G G 0 n/a n/a n/a 

IE_EA_10D010250 Dargle_030 River Review No 2027 M G P M 0 

Urban Wastewater 
Agglomeration PE of 

2001-10000 
No 

Hydromorphology Channelisation No 

IE_EA_10D010300 Dargle_040 River 
Not at 

Risk 
No  U U G G 0 n/a n/a n/a 

WB – Waterbody; G – Good; M – Moderate; P-Poor; U-Unassigned
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Table 2 : Initial characterisation actions assigned to the responsible organisations for expanded 
Dargle PAA. 

Dargle Identifier 
Responsible 
Organisation  

Description  

IE_EA_10D0
10010 
  

DARGLE_010 
  

IA8 High 
status RWB 
pressures 

Environmental 
Protection Agency 

EPA to undertake MQI 
Assessment 

IA1 Provision 
of Information 

Inland Fisheries Ireland 

Fish status is Good. This water 
body has a HES objective - 
discuss how to return fish 
status to High to support this 
objective. IFI note that there is 
a natural barrier.  

IE_EA_10D
010100 

DARGLE_020  n/a  n/a  n/a 

IE_EA_10K0
30600 
  

KILMACANOGE_010 
  

IA6 Multiple 
Sources in 
Large Urban 
Area 

Local Authority Waters 
Programme (LAWPRO) 

Diffuse urban pressure to be 
investigated. 

IA7 Multiple 
Sources in 
Multiple Areas 

Local Authority Waters 
Programme (LAWPRO) 

Lots of potential pressures in 
this sub-basin but need to find 
the significant pressures.  

IE_EA_10D0
10250 

DARGLE_030 

IA2 Point 
Source Desk 
Based 
Assessment 

Local Authority Waters 
Programme (LAWPRO) 

Review of data. Focus efforts 
on flood relief works and urban 
wastewater from Enniskerry.  

IE_EA_10D0
10300 

DARGLE_040 n/a n/a n/a 

 

Receptor information & assessment  

1.3 Context and Setting 

The expanded Dargle PAA consists of five waterbodies, Dargle_010, Dargle_020, Dargle_030, 

Dargle_040 and the Kilmacanogue_010. The Dargle_010 waterbody forms the headwaters to the 

Dargle river.  

The Dargle rises in the Wicklow mountains in County Wicklow and flows northeast and enters the sea 

at Bray County Wicklow. The expanded Dargle PAA is in the Wicklow mountains Special Area of 

Conservation (SAC) and Special Protection Area (SPA). It is also included in the Wicklow and Enniskerry 

Gravels Groundwater Drinking Water Protected Areas and is an important river for salmon. The 

Dargle_010 is a high-status objective waterbody and has deteriorated to good status. The Dargle_030, 

an important waterbody for salmonids, has deteriorated from good status (2010-2012) to moderate 

status (2013-2018). 
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1.4 WFD Information  

There are nine EPA monitoring stations (Figure 1) where chemistry is collected in the expanded Dargle 

PAA. Typically, the Q-Values assessments are carried out on a three-yearly basis at five EPA monitoring 

stations. Table 3 provides a summary of biological and chemical conditions with significant issues in 

the Dargle PAA. 
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                                Figure 1 : 2013-2018 Ecological Status and most recent Q-value assessment in the Dargle PAA
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Table 3 : Summary of biological and chemical conditions with significant issues in Dargle 

Waterbody Dargle_010 Dargle_020 Kilmacanoge_010 Dargle_030 Dargle_030 Dargle_030 Dargle_030 Dargle_040 Dargle_040 

Risk Category At risk Not at Risk At Risk Review Review Review Review Not At risk Not At risk 

Ecological Status Good Good Moderate Moderate Moderate Moderate Moderate Good Good 

Monitoring Station 
Br u/s 
Tinnehinch Br 

Br u/s Glencullen R Br in Kilmacanoge d/s enniskerry waste 
water treatment plant 

DARGLE - d/s Glencullen R 
confl 

1km u/s Bray Br Upper Dargle Rd Br 
(love Lane) 

Peoples Park d/s Swan 
Rv Confluence 

Just d/s Bray Br 

Monitoring Station Code RS10D010010 RS10D010100 RS10K030300 RS10D010120 RS10D010200 RS10D010250 RS10S020500 RS10D010270 RS10D010300 

Monitoring Station Type Operational Operational Operational Investigative PreWfd Surveillance & Operational PreWfd Investigative Investigative 
 2009 4-5 4 3-4   3-4    
 2012 4* 4 3-4       
Q values 2015 4-5 4 3-4   3  4*  
 2018 4-5 4 3-4  0 3-4    
 2019 0 0  

 0 4    
 2020 4-5 4-5 3-4   4    

Water chemistry  
        

Monitoring station  
        

PO4+ 

2010 0.007 0.009 0.020  
 0.020   0.019 

2011 0.010 0.013 0.027   0.021   0.021 

2012 0.003 0.007 0.015   0.045   0.029 

2013 0.002 0.006 0.020 0.026  0.016 0.009  0.018 

2014 0.005 0.008 0.017 0.050  0.036 0.024  0.021 

2015 0.007 0.008 0.040  0.011 0.020 0.018  0.029 

2016 0.005 0.007 0.013  0.009    0.022 

Water Quality Standard 2017 0.005 0.008 0.017  0.013 0.013  
 0.010 

0.025 (high status) 0.035 
(good status) 

2018 0.005 
0.010 0.011  0.023 0.010  

 

 

 2019 0.005 0.008 0.017  0.014 0.009  
 

 
mgP/L 2020 0.005 0.007 0.008  0.009     
Baseline PO4 0.005 0.008 0.019 0.038 0.013 0.021 0.017  0.021 

NH4+ 

2010 0.003 0.003 0.017   0.061   0.053 

2011 0.008 0.008 0.021   0.018   0.024 

2012 0.005 0.009 0.017   0.039   0.023 

2013 0.007 0.007 0.025   0.042 0.019  0.038 

2014 0.007 0.008 0.017   0.031 0.037  0.024 

2015 0.011 0.008 0.038  0.022 0.021 0.050  0.030 

2016 0.010 0.015 0.015  0.034    0.024 

Water Quality Standard 2017 0.012 0.015 0.027  0.083 0.018   0.018 

0.040 (high status) 0.065 
(good status) 

2018 0.010 
0.014 0.015  0.014 0.010  

 

 
mgN/L 2019 0.013 0.013 0.039  0.013 0.010    
Baseline NH4 0.008 0.010 0.015  0.033 0.028 0.035  0.029 

NO3- 
2010 0.677 0.674 2.258   1.488   1.568 

2011 0.502 0.483 2.213   1.310   1.339 
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2012 0.700 0.637 2.039   1.408   1.321 

2013 0.690 0.677 2.404 1.207  1.817 4.484  1.754 

2014 0.629 0.606 2.203 0.949  1.414 3.423  1.303 

2015 0.481 0.500 1.838 0.872 0.956 1.192 3.548  1.214 

2016 0.432 0.478 2.240 1.085 0.984    1.483 

Water Quality Standard 2017 0.490 0.457 2.100  0.914 1.104   1.420 

3.5 (good status) 2018 0.646 0.640 2.360  1.410 1.383    
mgN/L 2019 0.506 0.573 2.160  1.085 1.500    
Baseline NO3  

 2.21  1.14     
HYMO  

        
Comments  

        

Conceptual model required 
(Y/N) 

  

      

 

 

EPA Biologist comments  

 

The lack of pollution 
sensitive 
macroinvertebrate 
species and 
dominance of 
pollution tolerant 
species continues to 
indicate 
unsatisfactory 
moderate ecological 
conditions in July 
2020. Signs of some 
enrichment were 
evident with 
enhanced plant and 
algal growth 
observed. 

Satisfactory ecological conditions were noted at all three sites surveyed on the Dargle River in July 2020 with the diversity and abundance of pollution 
sensitive species present just upstream of the Glencullen river confluence (0100) indicating high ecological conditions, the first time noted since 1994 at this 
site. Good ecological conditions continue in the lower reaches (0250). 
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Dargle_010 

The Dargle_010 is a high-status waterbody that is At Risk of not achieving its WFD environmental 

objective of High Ecological Status by 2021. Good biological conditions (fish status or potential) and 

hydromorphology are driving the Good Ecological Status since 2012. The most recent biological survey 

in 2020 indicated the waterbody remained at high biological conditions. It has one operational EPA 

monitoring station (Br u/s Tinnehinch Br.) at the outlet of the waterbody at Ballinagee Bridge.  Since 

1982, the Q-value for the Dargle_010 has remained consistently high with the exception in 2012, when 

it dropped to good but returned to high in 2015. The chemistry data collected at the EPA monitoring 

station (Br u/s Tinnehinch Br) at Ballinagee bridge shows that the Dargle_010 chemistry is below with 

the Environmental Quality Standard (EQS) for orthophosphate, BOD and total ammonia for high status 

water quality. The Total Oxidised Nitrogen (TON) is at good quality and is not a significant issue in the 

waterbody. The water quality in the waterbody needs to be protected. The waterbody is failing to 

achieve its high-status objective due to hydromorphological pressures. 

Dargle_020 

The Dargle_010 and Glencree_010 input into the Dargle_020. The Glencree_010 is outside of the PAA 

and it has good quality status therefore is not impacting on the Dargle_020.  The Dargle_020 is Not at 

Risk of achieving its WFD environmental objective of Good Ecological Status. It has one operational 

EPA monitoring station (Br u/s Glencullen R) at the base of the waterbody. Since 2003, the Q-value is 

Good status, it previously was poor (2000) and high (1974-1994).  The most recent biological survey 

in 2020 indicated the waterbody has returned to high biological conditions, which is very encouraging. 

The chemistry data collected at the EPA monitoring station show that the water quality in the 

Dargle_020 meets the Environmental Quality Standard (EQS) for orthophosphate, BOD, total 

ammonia, and TON. The water quality in the waterbody needs to be protected. 

Kilmacanogue_010 

The Kilmacanogue_010 is At Risk of not achieving its WFD environmental objective of Good Ecological 

Status by 2027. Moderate biological condition is driving the Moderate Ecological Status in all WFD 

cycles. The most recent biological survey in 2020 remained at moderate biological conditions. It has 

one operational monitoring location (Br in Kilmacanoge) in the middle of the waterbody. Between 

1990-2000 the Q-value was poor, however, improved to moderate in 2006, where it has remained 

since. The chemistry data collected at the EPA monitoring station show that the Kilmacanogue_010 

data is below the EQS for orthophosphate, BOD, total ammonia, and BOD. The significant issue in this 
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waterbody is likely to be nutrients as the EPA biologist noted in 2020 ‘Signs of some enrichment were 

evident with enhanced plant and algal growth observed’ and will be investigated.  

Dargle_030 

The Dargle_020, Kilmacanoge_010 and the Glencullen_020 flow into the Dargle_030. The 

Glencullen_020 is at Good status and is not impacting on the Dargle_030. The Dargle_030 is in Review 

as there was not enough information to determine if it will achieve its WFD environmental objective 

of Good Ecological Status by 2027. It was upgraded from being “At Risk” during the WFD second cycle 

due to an improvement in the biological conditions. Moderate biological condition and failing 

dissolved oxygen levels are driving the Moderate Ecological Status in the most recent WFD cycle (2013-

2018). In 2019, the Q-value returned to Good at the operational station. The most recent biological 

survey in 2020 has remained at good biological conditions, which is encouraging. There are three EPA 

monitoring stations in the Dargle_030, two are PreWfd stations (Dargle-d/s Glencullen R conflu & 

Upper Dargle rd Br. (Love Lane)) and one surveillance and operational station (1km u/s Bray Br). The 

investigative station (d/s Enniskerry WWTP) was sampled for chemistry until 2016. The chemistry data 

collected at the EPA monitoring stations show that the Dargle_030 is generally below the EQS for 

orthophosphate, total ammonia, and BOD. In 2018, BOD exceeded the EQS due to 2 spikes in the BOD 

at the EPA monitoring station (1km u/s Bray Br). Since 2019, the BOD has been below the EQS for BOD. 

The improvement (2019 -2020) in water quality in the waterbody needs to be protected. 

Dargle_040 

The Dargle_040 is Not at Risk of achieving its WFD environmental objective of Good Ecological Status. 

The chemistry data collected at the EPA monitoring station show that the Dargle_040 is below with 

the Environmental Quality Standard (EQS) for orthophosphate, total ammonia, BOD and BOD. In 2015, 

good biological conditions were recorded at one EPA monitoring station (RS10D010270). Q-values are 

not recorded at any other EPA monitoring stations in the waterbody. We will undertake monitoring 

to determine the current water quality and review the EPA Q-values, when available, to determine if 

further actions are required.
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1.5 Supplementary Information 

1.5.1 Mobile Monitoring Unit 

As part of the second cycle Water Framework Directive (WFD) implementation process, the Eastern 

River Basin District (ERBD) established the Mobile Monitoring Unit to support the objectives of the 

River Basin Management Plan (RBMP) and Programme of Measures (PoM). In 2013, the Dargle river 

was selected for investigation by the Eastern River Basin District’s Mobile Monitoring Unit (MMU). The 

investigations included a desk study, stream surveys, Small Stream Score Assessments (SSRS) and GIS 

mapping, result interpretation and reporting. The MMU focused its investigations in the Dargle mid-

section, in the Dargle_010 waterbody This investigation focused on the area from upstream of the 

EPA monitoring station (RS10D010010) to the entrance to Powerscourt Waterfall (Figure 2). During 

the period of the MMU investigation, the Dargle_010 was at good status (2010-2012) and the 

biological conditions at EPA monitoring station (RS10D010010) were good. However, excessive 

siltation of the riverbed was recorded by EPA biologist. Forestry and agriculture are the predominant 

land uses in the investigation area.  

 

Figure 2 : MMU investigation area in the Dargle_010 



 

Dargle Carrickmines AFA0057 – Dargle PAA Desktop Assessment             

 

19 

 

The MMU carried out three SSRS assessments (Figure 3) in the Dargle_10 in June 2103. Site 1 was 

located approximately 20 metres upstream of the EPA monitoring station (br u/s of Tinnehinch br) 

Balinagee bridge (RS10D010010). Extensive bank erosion and slight siltation of the riverbed was 

recorded at the site. Sites 1 was as “probably not at risk”. Site 2 was located on a small tributary in the 

townland of Bahana. Slight siltation on the riverbed was recorded at the site. Site 2 was classified as 

“at risk”. Site 3 was located on the main channel 20 metres downstream from the bridge at the 

entrance of Powerscourt Waterfall. No siltation was recorded at the site. Site 3 was classified as 

“probably not at risk”. 

 

Figure 3 : MMU SSRS locations in the Dargle_010 

Two rounds of chemistry sampling consisting of 36 samples were carried out in July and August 2013 

(Figure 4). On both sampling arounds no elevated levels in any of the nutrient parameters were found.  

MMU concluded that bank erosion was a notable issue in the investigated area in the catchment as 

significant sections of the riverbank were eroded. The extensive soil and bank erosion resulted in 

sedimentation along the riverbed in the slower flowing and pooed sections of the river. Considerable 

erosion of the riverbank had resulted in collapsed trees in the river were also recorded. Following the 

field investigations, the MMU recommendations to improve the biological conditions in the 
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waterbody were to implement erosion control measures to restrict the soil and bank erosion of the 

river.  

 

Figure 4 : MMU chemistry sampling locations in the Dargle_010 

1.5.2 Inland Fisheries Ireland (IFI) 

In 2017, the Dargle_010 was assessed for fish by IFI. The site used for assessment was located at a 

Waterfall bridge approximately 1.5km downstream of Powerscourt Waterfall. Only brown trout were 

recorded, although salmon were previously recorded during assessments in 2012. In 2017, four sites 

(Figure 5) were surveyed by the IFI in the river Dargle. Sites 2-4 were assigned good fish ecological 

status and site 1 was assigned moderate fish status.   Site 1 is situated in the Dargle_010. 
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Figure 5 : IFI fish sampling locations in the Dargle (2017) 

1.5.3 Dún Laoghaire-Rathdown County Council 

The Dargle_040 is situated in the Dún Laoghaire-Rathdown County Council functional area. The 

Rathmichael and Cricken streams flow from Rathmichael Woods and enters the Irish Sea north of Bray 

harbour. It is a coastal stream and is not used to assign status for the waterbody. The Rathmichael and 

Cricken stream is included within the Dargle_040 waterbody but is not hydrologically connected.  In 

2019 and 2020, Dún Laoghaire-Rathdown County Council carried out chemistry sampling (Figure 6) in 

the stream and identified an issue with nutrients. This will be investigated further in consultation with 

Dún Laoghaire-Rathdown County Council. 
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Figure 6 : Dún Laoghaire-Rathdown County Council chemistry sampling locations  

1.6 Conclusion on Significant issues 

Dargle_010 

The chemistry data collected at the EPA monitoring station (Br u/s Tinnehinch Br) at Ballinagee bridge 

show that the Dargle_010 is generally meeting the high status EQS for orthophosphate, BOD and total 

ammonia. TON is not a significant pressure in the waterbody. Based on the chemistry and Q-value this 

waterbody does not require further improvement but will need to be protected for the third cycle.   

Dargle_020 

The most recent biological survey in 2020 indicated the waterbody has returned to high biological 

conditions. The chemistry data collected at the EPA monitoring station shows that the Dargle_020 is 

generally good and below the with the EQS for orthophosphate, total ammonia, and BOD. In 2018 

BOD exceeded the EQS for BOD due to 2 spikes in the BOD. Since 2019 the BOD has been below the 

EQS for BOD.  Based on the chemistry and Q-value this waterbody does not require further water 

quality improvements but will need to be protected for the third cycle.   
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Kilmacanogue_010 

Moderate biological condition is driving the Moderate Ecological Status in the Kilmacanogue_010 

waterbody. The chemistry data collected at the EPA monitoring station shows that the 

Kilmacanogue_010 is generally below with the EQS for orthophosphate, total ammonia and BOD. The 

significant issue in this waterbody is likely to be nutrients as the EPA biologist noted in 2020 ‘Signs of 

some enrichment were evident with enhanced plant and algal growth observed’ and will be 

investigated. Local Catchment Assessment (LCA) will be undertaken to investigate the reasons for the 

moderate biology.  

Dargle_030 

The chemistry data collected at the EPA monitoring stations shows that the Dargle_030 is good and is 

generally below the EQS for orthophosphate, BOD and total ammonia. The significant issue in this 

waterbody is unknown. LCA will be undertaken to investigate the reasons for the change in the WFD 

Risk from “At Risk” (2nd cycle) to “Review” (3rd cycle) for this waterbody. 

Dargle_040 

The chemistry data collected at the EPA monitoring station show that the Dargle_040 is below the 

with the EQS. In 2015, good biological conditions were recorded at one EPA monitoring station 

(RS10D010270). Based on the chemistry and Q-value this waterbody does not require further 

investigation. No significant pressures were identified in the waterbody. 
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Significant pressure information 

1.7 Initial EPA Characterisation  

The EPA identified hydromorphology and urban pressures as the significant pressures in the Dargle 

PAA. 

Table 4.1: Initial EPA characterisation 

Water body 
Name 

Waterbody Code Category Sub Category Name Significant Pressure & Impact details 

Dargle_010 IE_EA_10D010010 Hydromorphology Channelisation n/a yes High Ecological Status objective but 
currently at Good Status because of 
hydromorphology. In 2012, silt and 
scouring, bank erosion were noted 
in upper reaches. Substrate still 
quite silty. Significant bank 
protection works were noted just 
u/s bridge. 

Hydromorphology Dams, barriers, 
locks, weirs 

n/a yes Fish and hymo are driving status. 
The Q value is Q4-5. There are 
natural impassable features in the 
upper reaches according to IFI 2013-
2015 Cycle 3 Update: IFI - Fish status 
is Good. The flood relief works may 
have influenced fish migration  

Dargle_020 IE_EA_10D010100 n/a n/a n/a n/a n/a 

Kilmacanoge_
010 

IE_EA_10K030600 Urban 
Wastewater 

Combined 
Sewers 
Overflows 

Bray no 2010-2015 Cycle 2; Storm water 
overflows have been identified as a 
significant pressure impacting this 
water body. 2013-2018 Cycle 3 
Update; Upon further assessment, 
it was determined that the network 
is not impacting as there no licenced 
storm water discharges to this 
waterbody. 

Urban Runoff Diffuse Sources 
Run-Off 

n/a Yes  2nd cycle Urban Run-off, including 
Run-off from the M11, has been 
identified as a significant pressure. 
Further investigation is required to 
determine the nature and extent of 
the impacts. 

Dargle_030 IE_EA_10D010250 Hydromorphology Channelisation n/a No 2nd cycle: Flood relief scheme in 
implemented in this area.    

EPA Biologist Response: 3rd cycle 
update: hydromorphology deemed 
not significant pressure.   

Urban 
Wastewater 

Agglomeration 
PE of 2001-
10000 

Ennisker
ry and 
Environs 

No 2010-2015 Cycle 2; Identified as a 
significant pressure, elevated total 
ammonia noted downstream of 
WWTP. 2013-2018 Cycle 3 Update; 
Ecological station RS10D010250 is 
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approximately 1.5km d/s of the 
WWTP discharge. Since 2014, Total 
Ammonia and Ortho-P 
concentrations have shown a 
downward trend at this station. 
However, apart from total 
ammonia, effluent concentrations 
from the WWTP don't appear to 
have improved. Some upgrade 
works were completed in 2017 and 
water quality will be reviewed to 
see if there has been any 
improvement.   

Dargle_040 IE_EA_10D010300 n/a n/a n/a n/a n/a 

 

1.8 Hydromorphology  

The Avoca-Vartry catchment is part of the Flood Risk Management Plan 2018- 2021 (FRMP). The 

communities of Bray and Old Connaught/Wilford were identified in the plan as potentially at 

significant flood risk within the Avoca-Vartry River basin. The overall objective of the plan is to manage 

and reduce potential consequences of flooding, recognising other benefits and effects across a broad 

range of sectors including human health, the environment, cultural heritage, and economic activity, 

through viable flood protection schemes and other measures informed by a sound understanding of 

the flood risk established through the preparation of flood maps. (FRMP-River Basin (10) Avoca-

Vartry). 

The Bray and Old Connaught stream Flood Relief Scheme was built between 2012-2017. The scheme 

involved: 

• widening and deepening of the river channel 

• construction of walls and embankments 

• rebuilding of river wall 

• river regrading and excavation 

• provision of debris traps 

The Avoca-Vartry catchment FRMP is situated in the Dargle_030 and hydromorphology was not 

identified as a pressure in this waterbody. 

The Dargle_010 is a High-Status waterbody that is currently at good status. Hydromorphology was 

identified as a significant pressure during the initial characterisation by the EPA of the waterbody. Silt, 

sediment, and bank protection works upstream of the EPA monitoring station are potential 

hydromorphological issues. In 2009 and 2015, the EPA assessed the hydromorphology using the River 
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Hydromorphology Assessment Technique (RHAT) at the EPA monitoring station (Br u/s Tinnehinch Br) 

for the Dargle_010. In 2009, the RHAT score was classed as high but decreased to good in 2015. The 

RHAT score had decreased due to changes in: 

• Channel substrate condition (good) 

• Channel barrier to continuity (moderate) 

• Bank structure (moderate) 

• Bank vegetation (poor) 

• Flood plain connectivity (left bank high, right bank good) 

Ordnance Survey Ireland (OSI) historic maps show that the Dargle_010 river (Figure 7) shows that the 

river is mainly following the same channel as the historic map. The Dargle_010 has dropped in status 

due to hydromorphological changes at the EPA monitoring station (RS10D010010). The OSI historic 

map (Figure 8) of the EPA monitoring station (RS10D010010) is not sufficiently detailed to establish if 

there are sufficient hydromorphological pressures to impact on the water quality. LCA will be carried 

out to assess the impact on ecology from the hydromorphological changes at the bridge to confirm if 

hydromorphology is a significant pressure in the Dargle_010 waterbody. 
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Figure 7 : OSI historic 6“ map of the Dargle_010 

 

Figure 8 : OSI historic 6“ map of the Dargle_010 EPA monitoring station 

The Morphological Quality Index (MQI) is a tool provided by the EPA Catchment Science and 

Management unit to provide an overview of the hydromorphological condition of rivers. The MQI 

(version 2) for the Dargle PAA (Figure 9) is predominantly good hydromorphological quality.  The 

Dargle_010 is the only waterbody where hydromorphology is identified as a significant issue. The MQI 

index in this waterbody is high and good. LCA will be to assess the impact on ecology from the 

hydromorphological changes and to confirm if hydromorphology is a significant pressure in the PAA. 
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Figure 9 : Morphological Quality Index V2 for the Dargle PAA 

1.9 Fish  

The WFD fish status or potential is at good status in the Dargle_010 which, is driving the ecological 

status waterbody. It is suspected that the flood relief works may have impacted influenced fish 

migration and this requires further assessment.  

1.10 Diffuse urban runoff 

Diffuse urban run-off (nutrient and organic pollution) has been identified as a significant pressure in 

Kilmacanoge_010. The village of Kilmacanoge is situated to the west and part of Bray suburbs are to 

the east of the waterbody. There are two Section 4 licences in the urban areas of Bray and 

Kilmacanoge. Diffuse pressures in an urban setting may come from several different sources and may 

be difficult to identify. They include misconnections, leaking sewerage pipes, pollutants from industry, 

and building sites. LCA will be carried out to confirm if diffuse urban runoff is a significant pressure or 

not.  
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1.11 Other issues and pressures not identified as significant  

1.11.1 Wastewater treatment Plants (WWTPs) 

There are two WWTPs located either within (Bray) or close by (Enniskerry & Environs) the Dargle 

PAA. The Enniskerry & Environs WWTP discharges to the main channel of the Dargle_030. Neither 

WWTP were identified as a significant pressure in the initial characterisation process for the 2nd and 

3rd WFD cycle and have been assessed below. 

1.11.2 Bray D0005-01 

This agglomeration is served by a wastewater treatment plant at Shanganagh-Bray D0038, in Co. 

Dublin with a plant design Capacity PE of 186,000 and a loading of 127,618 PE (2019) leaving a 

potential headroom of 58,382. Wastewater is pumped from Bray Pumping Station to Shanganagh 

WWTP. The Storm Water Overflows (SWOs) discharge offshore into the Irish Sea. There is no discharge 

from this WWTP to the river Dargle. Therefore, the primary discharge is not a significant pressure on 

this waterbody. 

1.11.3 Enniskerry and Environs D0088-01 

WWTP information Enniskerry and Environs D0088-01 

Waterbody Dargle_030 

Plant capacity 6000 PE (AER 2019) 

Current collected load 2534 PW (AER 2019) 

Treatment Preliminary Treatment (Coarse and fine screening) 

Secondary Treatment (Extended aeration) 

Nutrient Removal (Phosphorus removal) 

Discharges primary discharge and storm water overflow 

1. Was UWW identified as a significant 
pressure (SP) in the EPA initial 
characterisation? 

No 

WFD Action IA2 Point Source Desk Based Assessment. LAWPRO-  
Review of data. Focus efforts on flood relief and urban 
wastewater from Enniskerry being the pressure. 

2. Does the desk study assessment 
confirm that UWW is a SP? 

No 

UWW nutrient loading  

 

No load reduction is required at the WFD monitoring 
point ((RS10D010250 1km u/s Bray Br) – 
orthophosphate, ammonia and BOD are within annual 
mean EQS (2018 - 2019). 
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Upgrade works were completed in 2018. 

Assessment of pollution risk using 
receiving water assimilative capacity 

 

One EPA monitoring station (RS10D010250 1km u/s 
Bray Br) where chemistry and biology sampling occur. 
No issues were found with the assimilative capacity of 
the river under 95 percentile flow conditions calculated 
for 2019 data 

Proximity of the discharge to the WFD 
monitoring point 

1.5km  

Storm overflow pressure No- discharges to the Glencullen_020 which is at Good 
status and not at risk.  

3. Does the desk study assessment 
indicate that the UWW is not/ is no 
longer a significant pressure? 

ie no assimilative capacity issue, no 
nutrient loading issue, 

no proximity risk, 

no concern re SWO’s   

Yes 

 

 

Comment  WWTP is not a significant pressure 

 

1.12 Conclusion on Significant Pressures 

Dargle_010 

Based on the most recent EPA RHAT assessment, hydromorphology is a significant pressure in the 

Dargle_010 with channelisation driving the status. The IFI also identified that natural impassable 

features as a possible reason for the good fish status or potential. During the LCA an assessment will 

be made to establish if hydromorphology (channelisation) is a significant pressure in this PAA.  

Kilmacanogue_010 

Urban run-off including run-off from the M11 has been identified as a significant pressure. LCA will be 

required to confirm if this is a significant pressure in this waterbody.  

 

Dargle_030 

No significant issue was identified during the desk study review. Based on available information form 

Irish Water and the EPA the Enniskerry & Environs WWTP was ruled out as a significant pressure. 

However, it is at moderate status and further investigation may be required to see what is causing this 

moderate biological status. The latest WFD risk assessment upgraded the waterbody from “At Risk” 
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to “Review” possibly due to improvement in the Q-value (4). LCA will be carried out to confirm that 

the water quality is improving.  

Dargle_040 

The Dargle_040 is Not at Risk of achieving its WFD environmental objective of Good Ecological Status. 

The chemistry data collected at the EPA monitoring station show are below the EQS for nutrients. In 

2015, good biological conditions were recorded at one EPA monitoring station (RS10D010270). Based 

on the chemistry and Q-value this waterbody does not require further investigation. LCA will focus on 

biological survey at the monitoring location to confirm whether biological conditions remain high. 

Additional field work will be planned if conditions deteriorate. 

 

Pathway information & analysis  

A conceptual model (Table 4) was developed to understand and visualise the pathways of 

contaminants from the land to the river. The model follows the source-pathway-receptor approach 

and looks at the relationships between contaminants and their potential transport to the river as 

based on geological, soil and topographic settings of a catchment. The conceptual model predicts the 

flow and attenuation of potential pollutants along the pathways which allows for a more focused 

fieldwork assessment. In the compartments where the soil is free draining, nitrate can leach from the 

soils and enter into the groundwater below. The groundwater then feeds the surface waterbodies, 

and the nitrate enters the river. In poorly drained areas, phosphate and ammonium flow over ground 

and enter the surface waterbodies. 
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Table 4 : Summary of conceptual model zones for Dargle PAA 

Pathway 
Information 

Zone 1 Zone 2 Zone 3 

Aquifer  • Poor Aquifer (PI) 

• Locally Important Aquifer 
(Ll) 

• Locally Important Sand & 
Gravel Aquifer (Lg)  

• Poor Aquifer (PI) 

• Locally Important 
Aquifer (Ll) 

• Poor Aquifer (PI) 

• Locally Important 
Aquifer (Ll) 

Soil  Well drained Poorly drained  Peat 

Subsoil  • Bedrock at surface 

• Sandstone and shale till 

• Quartzite till 

• Granite sands and gravels 

• Limestone sands and 
gravels 

• Granite till 

• Sandstone till 

• Bedrock at 
surface 
(dominant) 

• Acid volcanic till 
with matrix of 
Irish Sea Basin 
origin 

• Blanket peat 
  

Subsoil 
(permeability) 

• DTB <3m/ moderate 

• High 

• Moderate 

• DTB <3m/ 
moderate 

• Low 

• Moderate 

• DTB <3m/ moderate 

Rock Unit • Ordovician Metasediments 

• Granites & other Igneous 
intrusive rocks 

• Cambrian Metasediments 

• Ordovician 
Metasediments 

• Granites & other Igneous 
intrusive rocks 

• Cambrian 
Metasediments 

• Granites & other 
Igneous intrusive rocks 

Groundwater 
Vulnerability  

• X-extreme (Rock at or near 
surface/Karst) (high proportion) 

• Extreme  

• High (dominant) 

• Moderate 
  

• X-extreme (Rock at or 
near surface/Karst) 
(dominant)  

• X-extreme (Rock at or near 
surface/Karst) dominant 

• High 
 
  

PO4 
Susceptibility  

Low (risk 4 dominant) Moderate (risk 3) Moderate (risk 3) 

NO3 
Susceptibility 

High (risk 1 and 2 dominant) Low (risk 5) Low (risk 4) 

NH3 
Susceptibility  

Low  Moderate/High  High 

PO4 PIP Low Moderate Moderate 

NO3 PIP High (dominant) 
Low  

Low Low 

Flowpaths • Groundwater flow 

• in the areas with X-extreme 
groundwater vulnerability – 
groundwater flow or shallow 
subsoil flow 

• Overland flow 

• in the areas with X-
extreme groundwater 
vulnerability – 
potential for 
groundwater flow or 
shallow subsoil flow 

• Overland flow (and 
potential drains) 

• in the areas with X-extreme 
groundwater vulnerability – 
potential for groundwater 
flow or shallow subsoil flow 
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Interim story of the Priority Area for Action based on the Desk study 

Dargle_010 

The Dargle_010 is one of the four waterbodies in the Dargle PAA. It has been classified as At Risk of 

achieving its WFD environmental objective of High status by 2021. Currently, its Ecological Status is 

Good (2013-2018). This is being driven by hydromorpholgy good fish status or potential. The most 

recent biological survey in 2020, indicated the waterbody remained at high biological conditions. 

Hydromorphology is the significant pressure in the waterbody and maybe also be impacting on the 

Fish Status. During the LCA, a hydromorphological assessment will be completed to ascertain in 

channelisation is also a significant pressure on the water quality. The water quality in the waterbody 

needs to be protected. 

Dargle_020 

The Dargle_020 is Not at Risk of achieving its WFD environmental objective of Good Ecological Status. 

The most recent biological survey in 2020 indicated the waterbody has returned to high biological 

conditions. The chemistry data collected at the EPA monitoring station is below the EQS for nutrients. 

There is no significant issue in this waterbody. LCA will be carried out to confirm that the biological 

conditions remain high and further LCA will be considered if water quality deterioration was identified. 

It is integral that the water quality in the waterbody is protected. 

Kilmacangue_010 

The Kilmacanogue_010 is At Risk of not achieving its WFD environmental objective of Good Ecological 

Status by 2027. Moderate biological condition is driving the Moderate Ecological Status in all WFD 

cycles.  The most recent biological survey in 2020 has remained at moderate biological conditions. The 

significant issue in this waterbody is nutrients. Urban run-off has been identified as a significant 

pressure. LCA will be required to confirm if this is a significant pressure in this waterbody.  

Dargle_030 

The Dargle_030 is in Review as to whether it will achieve its WFD environmental objective of Good 

Ecological Status by 2027. Moderate biological condition and failing dissolved oxygen levels are driving 

the Moderate Ecological Status in the most recent WFD cycle (2013-2018). The Q-value returned to 

good status in 2019. The most recent Q-value in 2020 has remained at good biological conditions. 

There is no significant issue identified in this waterbody. LCA will be carried out to confirm that the 



 

Dargle Carrickmines AFA0057 – Dargle PAA Desktop Assessment             

 

35 

 

biological conditions remain good and dissolved oxygen levels will be recorded. The LCA will try to 

establish what caused the improvement in water quality so that it can be protected.  

Dargle_040 

The Dargle_040 is Not at Risk of achieving its WFD environmental objective of Good Ecological Status. 

The chemistry data collected at the EPA monitoring station shows that water quality in the Dargle_040 

is good and is generally below the EQS for nutrients. There is no significant issue in this waterbody.  

LCA will be carried out to confirm that the biological conditions remain good. 

Workplan 

Considering improvements in water quality in the PAA, focused LCA is planned in selected waterbodies 

that are still unsatisfactory conditions: Dargle_010, Kilmacanoge_010 and Dargle_030. Field work in 

remaining waterbodies will be limited to the confirmation whether good biological conditions remain 

at the monitoring locations. 
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Table 5 : Field work plan for LCA in the Dargle PAA 

Waterbody 
name 

Further Characterisation 
Action 

Responsible 
agency  

Description LAWPRO Work plan 

Dargle_010 

IA8 High status RWB pressures EPA EPA to undertake MQI Assessment Hydromorphological assessment 

IA1 Provision of Information IFI Fish status is Good. This water body has a HES 
objective - discuss how to achieve high status 
for fish status and to support this objective. IFI 
note that this is due to a natural barrier. 

Discuss with IFI and EPA 

Dargle_020 
n/a n/a  Summer kick sample to confirm high status. 

 

Kilmacanoge_010 

IA6 Multiple Sources in Large 
Urban Area 

LAWPRO Lots of potential pressures in this sub-basin but 
need to find the significant pressures. 

Carry out chemistry sampling, SSIS and urban 
LCA  

IA7 Multiple Sources in 
Multiple Areas 

LAWPRO Diffuse Urban pressure to be investigated. Carry out chemistry sampling, SSIS and urban 
LCA 

Dargle_030 
IA2 Point Source Desk Based 
Assessment Local Authority 
Waters Programme (LAWPRO) 

LAWPRO Review of data. Focus efforts on flood relief and 
urban wastewater from Enniskerry being the 
pressure. 

Summer kick sample to confirm good status. 

Physico-chemical data assessment.  

Dargle_040 
n/a n/a  Summer kick sample to confirm good status. 
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Communications 

1.13 Community information meeting 

A community meeting if required will be held in the third cycle. 

1.14 Farmers Meeting 

As agriculture is not as identified as a pressure in any of the waterbodies and the PAA is 

predominantly in an urban area, a farmers’ meeting is not required. 

1.15 Supplementary communications 

Date of completion of Desk Study:  

19/11/2021 
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Appendix: 

 

Figure 10 : Ammonia at Bridge u/s Tinnehinch Bridge in Dargle_010 

 

Figure 11: TON at Br u/s Tinnehinch Br in Dargle_010 
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Figure 12 : Phosphate at Bridge u/s Tinnehinch Bridge in Dargle_010 

 

Figure 13 : Phosphate at Br u/s Glencullen R in Dargle_020 
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Figure 14: Ammonia at Br u/s Glencullen R in Dargle_020 

 

Figure 15 : TON at Br u/s Glencullen R in Dargle_020 
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Figure 16 : Phosphate at Br in Kilmacanoge in Kilmacanoge_010  

 

Figure 17 : Ammonia Br in Kilmacanoge in Kilmacanoge_010 
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Figure 18 : TON at Br in Kilmacanoge in Kilmacanoge_010 
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Table 6 : Assimilative capacity calculations for Enniskerry & Environs WWTP discharge  
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Disclaimer  

Although every effort has been made to ensure the accuracy of the material contained in this 

publication, complete accuracy cannot be guaranteed. The Local Authority Waters Programme 

(LAWPRO) nor the author(s) accept any responsibility whatsoever for loss or damage occasioned, or 

claimed to have been occasioned, in part or in full as a consequence of any person acting or refraining 

from acting, as a result of a matter contained in this publication.  
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Introduction 

o Background to the Priority Area for Action (PAA)  

Dargle and Carrickmines is one of the 29 areas recommended for action in the Midlands and Eastern 

Region. It was selected during regional catchment assessment workshop in May 2017 based on the 

draft River Basin Management Plan priorities, a set of agreed principles and the local priorities. 

Workshop attendees included representatives of Local Authority staff, Local Authority Waters and 

Communities Office (LAWCO) (now part of the Local Authority Waters Programme LAWPRO), Irish 

Water, Inland Fisheries Ireland, Forest Service, Department of Agriculture, Food And the Marine 

Coillte, National Parks and Wildlife Service, Teagasc, Department of Housing Planning and Local 

Government, Geological Survey Ireland, National Federation of Group Water Schemes, Department 

of Agriculture, Food and Marine, Bord na Móna, Waterways Ireland and Environmental Protection 

Agency.  

The Dargle and Carrickmines PAA consisted of Dargle_010, Dargle_030, Carrickmines Stream_010 and 

Kilmacanoge_010 waterbodies. It was selected as a priority area for action in the 2nd cycle. The EPA 

report includes the following reasons: 

• Multi agency cooperation between Dun Laoghaire-Rathdown County Council Wicklow County 

Council, Irish Water, and Inland Fisheries Ireland. 

• Building on completed and planned assessments on the Carrickmines Stream_010. 

• Carrickmines Stream_010 is a headwater stream to Shanganagh_010 which is at Good Status. 

Dargle_010 is the headwaters to the river Dargle.  

• Dargle_010 has a High Ecological Status objective and has deteriorated. 

• Dargle_030 is a deteriorated waterbody with protected area objectives for salmonids.  

 

Following consultation with the various stakeholders on proposed areas for action in advance of the 

preparation of the draft 3rd Cycle River Basin Management Plan, it was proposed to separate the 

Dargle and Carrickmines into 2 separate PAAs as they were not hydrologically connected. It is 

proposed to rename and expand the Carrickmines PAA to include Carrickmines Stream_010 and 

Shanganagh_010 for the 3rd cycle. As this desk study was in preparation during the publication of the 

draft RBMP, LAWPRO expanded the desk study in advance of the proposed 3rd cycle PAA being 

adopted. 

The reviewed Carrickmines PAA is located in Dublin in Dún Laoghaire-Rathdown functional area 

(Figure 19). It consists of two waterbodies, the Carrickmines Stream_010 and Shanganagh_010.   

The Carrickmines PAA covers catchment area of Loughlinstown River (also called Shanganagh River). 

It consists of two major rivers, Loughlinstown River North (also called Carrickmines River, draining area 

of Carrickmines Stream_010 waterbody) and Loughlinstown River South (draining area of 

Shanganagh_010 waterbody).  

Loughlinstown River North (Carrickmines Stream_010) consists of small streams: (i) Ballyogan Stream 

rising in Three Rock Mountain and flowing through general areas of Stepaside, (ii) Racecourse Stream, 

also rising in the mountains and flowing through Sandyford, along M50 motorway and Leopardstown 

Racecourse, and (iii) and Golf Stream flowing from Glebe and Jamestown areas. They all confluence in 
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Carrickmines to form Carrickmines River. There is also smaller tributary, St Bride’s Stream, located in 

Foxrock, flowing through Cabinteely Park and joining Carrickmines River below Cabinteely. 

Loughlinstown River South (located in Shanganagh_010) rises from Two Rock Mountain and flows east 

through Kilternan, crossing M50 and joining Carrickmines Stream_010 in Cherrywood/ Loughlinstown 

in Loughlinstown Woods Park. From that point, it forms Loughlinstown River/ Shanganagh River, 

which discharges into the Irish Sea at Hackettsland Bay Beach. 

A non-technical summary of this desk study report is available on catchments.ie. 

 
Figure 19 Carrickmines PAA showing 2013-2018 Ecological Status and WFD monitoring locations. 

o Information Sources Consulted 

Several information sources were consulted during the preparation of the desk study for the River 

Carrickmines PAA including: 

• Dún Laoghaire-Rathdown data, 

• Irish Water data, 

• EPA licencing data, 

• WFD web application – EPA characterisation and chemistry data. 

 

o PAA Summary Information 

A summary of risk, ecological status, known pressures and associated significance for Carrickmines 

PAA are presented in Table 1. Actions that were recommended during the initial characterisation are 

summarised in Table 8 .
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Table 7 Summary of ecological status and pressure for Carrickmines PAA. 

WB Code WB name 
WB 
Type 

3rd 
cycle 
Risk 

High 
status 
obj. 

Ecological Status 
No of 
pressures 

Pressure 
category 

Pressure 
subcategory 

Significant 
pressure 
(Y/N) 

2009 2012 2015 2018 

IE_EA_10C040350 
CARRICKMINES 
STREAM_010 

River 
At 
Risk 

No M M M M 1 
Urban 
Run-off 

Diffuse 
Sources 
Run-Off 

Yes 

IE_EA_10S010600 SHANGANAGH_010 River 
At 
Risk 

No M G G M 1 
Urban 
Run-off 

Diffuse 
Sources 
Run-Off 

Yes 

G – Good; M – Moderate 

 

 

Table 8 WFD Actions for Carrickmines PAA. 

Carrickmines Identifier Responsible Organisation  Description  

 IE_EA_10C040350 
CARRICKMINES 
STREAM_010 

IA6 Multiple Sources in Large 
Urban Area 

Local Authority Waters 
Programme (LAWPRO) 

Urban diffuse pollution is the significant 
pressure. Review existing data and complete 
local catchment assessment to confirm that this 
is the case. 

IE_EA_10S010600 SHANGANAGH_010 
This waterbody changed from Not At Risk to At Risk in 3rd WFD cycle and further characterisation actions were not 
available at the time of the desk to assessment). This will be assessed in the 3rd cycle of the River Basin Management plan.  
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Receptor information & assessment 

o Context and Setting  

The Carrickmines Stream_010 and Shanganagh_010 waterbodies are both At Risk of achieving WFD 

environmental objectives of Good Ecological Status by 2027. The ecological Status of Carrickmines 

Stream_010 has been Moderate for all the WFD assessment cycles (2009, 2012, 2015 and 2018). The 

Shanganagh_010 Ecological Status was Moderate in 2009 status assessment, improved to Good in 

2012 and 2015 assessments and has recently declined to Moderate (2013-2018).  

Both waterbodies are located within Groundwater Protected Area for drinking water and 

Shanganagh_010 is also within Protected Area for surface Drinking Water (IEPA1_EA_10S010600). 

Ballyedmunduff and Kilternan water abstraction points are no longer in use since October 2016 and 

January 2018 respectively. 

There are two proposed Natural Heritage Areas, Dingle Glen and Loughlinstown Woods in this PAA. 

The Shanganagh_010 discharge location is also overlapping with Dalkey Coastal Zone and Killiney Hill 

proposed Natural Heritage Area. Shanganagh River discharges to Southwestern Irish Sea - Killiney Bay 

(HA10). Latest Ecological status of this coastal waterbody is High. The closest bathing waters are 

Killiney north of the Shanganagh_010 discharge and Bray South Promenade located south of the 

Shanganagh_010 discharge to the sea, both have the excellent bathing water classification assigned 

in 2020. There is no designated bathing water protected area directly at the Shanganagh_010 

discharge location. Southwestern Irish Sea - Killiney Bay (HA10) waterbody also partly overlaps in the 

north with Special Area of Conservation for habitat and species depended on water (Harbour 

Porpoise) and Dalkey Islands Special Protection Area. Location of Carrickmines PAA and protected 

areas are shown in Figure 20. 

 
Figure 20 Carrickmines PAA and location of protected areas in the area. 
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1.2. WFD information  

Biological and chemical conditions together with ecological status information for this PAA are 

summarised in Table 9. Figure 19 shows locations of the monitoring locations. Figure 22 to Figure 24 

show temporal variations for most relevant parameters.  

Ecological Status for Carrickmines Stream_010 is based on biological conditions (Q-value) only, and 

this is determined at u/s Overpass (RS10C040350) EPA monitoring location. Biological conditions at 

this station are recorded since 2006 and have always been Moderate. The Q-value improved for the 

first time in 2020 to Good. Welcomed improvements would indicate that there is no significant issue 

affecting this waterbody, however EPA biologists noted heavy siltation at this location during 2020 

assessments. There is also no chemistry sampled at this station. The reasons for the water quality 

improvements are unknown.  

Shanganagh_010 Ecological Status is based on both invertebrate sampling and physico-chemical 

conditions, which is determined at three EPA monitoring locations, Br at Friarsland (RS10S010200; 

chemistry only), Br SSW of Carns (Heron Ford Lane) (RS10S010460; chemistry and biology), and At 

Commons Road (RS10S010600; chemistry and biology).  

Biological conditions at Br SSW of Carns (Heron Ford Lane) monitoring station have been Good for all 

assessments (including latest survey in 2020) but one poor biological status (Q3) in 2000. This station 

captures most of the Loughlinstown River South before the confluence with Carrickmines Stream_010. 

Long term good biological conditions here indicate no impact from this area.  

The second biological station, at Commons Road, is located downstream and captures inputs from 

Loughlinstown River South and Loughlinstown River North (Carrickmines Stream_010). Biological 

conditions at this station declined to Moderate conditions in 2018 (causing decline in Ecological Status 

2013-2018), which then improved back to Good in 2020. Reasons for the improvements here are also 

not known, however with the improvements seen in Carrickmines_010 upstream, there could be a 

knock-on effect further downstream.  

It is also worth noting that biological conditions varied between moderate and good between 2009 

and 2018 at Commons Road station in Shanghanagh_010, while two other stations upstream 

remained stable at the same conditions throughout: u/s Overpass showing moderate conditions in 

Carrickmines Stream_010, and Br SSW of Carns (Heron Ford Lane) showing Good conditions further 

upstream in Shanganagh_010 (see Table 9). This can indicate that there could have been additional 

intermittent impacts in the area between the two upstream locations and monitoring station at the 

Commons Road. 

Chemistry sampling shows that orthophosphate was a significant issue at all three monitoring 

locations in Shanganagh_010 up until 2019 (Table 9). Orthophosphorous conditions were also 

Moderate in the overall Ecological status for 2013-2018 (although nutrient conditions passed in the 

status assessment). Exceedances in the annual mean EQS were seen at the upstream locations despite 

Good biological conditions at Br SSW of Carns (Heron Ford Lane) monitoring location. 2020 and 2021 

see improvements in orthophosphate conditions which could also be one of the reasons for water 

quality improvements in 2020 at downstream monitoring location At Commons Road. 

Temporal variation in orthophosphate concentrations between three stations show similar patterns 

of highorthophosphate concentrations rising until 2017, and then showing declining trends (see Figure 

22 to Figure 24). Similar orthophosphate concentrations pattern through time between the stations 
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suggest that orthophosphate concentrations can be driven by impacts at the station located most 

further upstream. Potentially improvements at this station caused improvements further 

downstream, however reasons for the improvements are not known. 

Total ammonia and TON levels are generally good. (being below coastal threshold of 2.6 mg N/l). 2019 

high annual mean values for TON at Br at Friarsland station are driven by single very high 

concentration of 24.09 mg N/l recorded on the 13/02/2019. 

Moderate Ecological Status in Shanganagh_010 relates to Moderate biological conditions in 2018 at 

Commons Road station and with the improvements in both biological and orthophosphate conditions 

in 2020 this waterbody is on track to improve its status in the next cycle of assessment. 

Additionally, there are also two investigative monitoring stations in Shanganagh_010: SHANGANAGH 

- Kiltiernan Br Enniskerry Rd (RS10S010440) and SHANGANAGH - Br N of Ballycorus Lead Wks 

(RS10S010450) –noted as stars in X below, both recording chemistry since 2019. 

 

Figure 21 : monitoring locations in the Carrickmines PAA 

Table 9 Summary of Q-value and nutrient sampling results for Carrickmines PAA. Highlighted 
chemistry values indicate exceedance of mean annual Ecological Quality Standard (EQS). 

Waterbody Carrickmines 
Stream_010 

Shanganagh_010 

Risk Category 3rd cycle At Risk At Risk 

Monitoring station 
  
  

u/s Overpass Br at Friarsland Br SSW of Carns 
(Heron Ford Lane) 

At Commons Road 

RS10C040350 RS10S010200 RS10S010460 RS10S010600 

Monitoring station 
type 

Operational Operational Operational Operational 

Biological Status          

 Q values    
2009  3-4   4  3-4 

2012  3-4   4 4 
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Waterbody Carrickmines 
Stream_010 

Shanganagh_010 

2015  3-4   4 4 

2018  3-4   4  3-4 

2020 4   4 4 

Water chemistry         

  2010   0.037 0.023 0.030 

  2011   0.078 0.034 0.030 

  2012   0.038 0.015 0.033 

PO4+ 2013   0.028 0.021 0.021 

  2014   0.048 0.025 0.033 

  2015   0.045 0.040 0.043 

  2016   0.052 0.056 0.048 

  2017   0.088 0.066 0.088 

Ecological 
Threshold 

2018   0.068 0.046 0.048 

2019   0.038 0.036 0.048 

0.035 2020   0.031 0.020 0.024 

mgP/L 2021   0.027 0.015 0.024 

Baseline PO4   0.032 0.024 0.032 

  2010   0.082 0.018 0.020 

  2011   0.274 0.031 0.040 

  2012   0.045 0.022 0.035 

NH4+ 2013   0.031 0.015 0.019 

  2014   0.025 0.014 0.011 

  2015   0.035 0.040 0.025 

  2016   0.032 0.017 0.013 

  2017   0.036 0.036 0.013 

Ecological 
Threshold 

2018   0.029 0.014 0.018 

2019   0.024 0.015 0.043 

0.065 2020   0.059 0.015 0.010 

mgN/L 2021   0.031 0.010 0.015 

Baseline NH4   0.038 0.013 0.023 

  2010   2.158 1.936 2.008 

  2011   2.050 1.950 2.018 

  2012   1.810 1.730 1.758 

NO3- 2013   1.733 1.720 1.803 

  2014   1.513 1.543 1.648 

  2015   1.578 1.485 1.663 

  2016   1.404 1.370 1.430 

  2017   1.404 1.310 1.184 

Ecological 
Threshold 

2018   1.472 1.466 1.526 

2019   4.158 1.534 1.614 

2.6 2020   1.975 1.775 1.625 

mgN/L 2021   1.460 1.640 1.780 

Baseline NO3   2.53 1.65 1.67 

Conceptual model 
required (Y/N) 

N – urban setting 
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Waterbody Carrickmines 
Stream_010 

Shanganagh_010 

HYMO 
 Hydromorphological pressures associated with urban developments - longitudinal 

connectivity (culverts, bridges, weirs, sluices), latitudinal connectivity (bank protection, 
confining walls, buildings), and artificial changes to river corridor.  

Ecological Status 
2010-2015 

Moderate Good 

Ecological Status 
2013-2018 

Moderate Moderate 

Status information 
2013 - 2018 

Moderate 
biological 

conditions, no 
physico-chem 

conditions 
assessed 

Moderate biological conditions and moderate phosphorous 
conditions 

EPA Biologist 
comments 

The 
macroinvertebrate 
fauna indicated a 
welcome 
improvement to 
good ecological 
conditions in June 
2020 the first time 
since monitoring 
commenced at 
this site in 
2006, however 
excessive siltation 
of the substratum 
was observed. 
2020 Q-value 
assessment didn't 
report any algae 
issues (1% 
filamentous Algae 
cover) 

The macroinvertebrate fauna indicated satisfactory ecological 
conditions at the two sites surveyed on the Shanganagh river in 
June 2020. 

Significant issue: 
monitoring point 

siltation, but 
biology improved 

in 2020 

P - improved in 
2020-2021 

P - improved in 
2020-2021 

P - improved in 
2020-2021 

Significant issue: 
Waterbody 

siltation, 
improvements in 

2020 
phosphate, however, improvements seen in 2020 and 2021 
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Figure 22 Temporal variations and annual mean values for ortho-phosphate at Br at Friarsland 
monitoring location in Shanganagh_010. 
 

 
Figure 23 Temporal variations and annual mean values for ortho-phosphate at Br SSW of Carns 
(Heron Ford Lane) monitoring location in Shanganagh_010. 
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Figure 24 Temporal variations and annual mean values for ortho-phosphate at At Commons Road 
monitoring location in Shanganagh_010. 
 

1.3. Dún Laoghaire-Rathdown monitoring 

Dún Laoghaire-Rathdown County Council (DLRCC) has been carrying out extensive chemistry sampling 

in Carrickmines PAA. Additionally, as part of the Dublin Urban Rivers LIFE (DURL) project 

macroinvertebrate biodiversity survey was carried out in 2019 that aimed at establishing baseline 

information of the biological conditions in Carrickmines Stream and the Shanganagh river (DURL, 

2019). Summary of the findings is presented in this section. 

• 2.3.1 Biological assessments 

Assessments of biological conditions were carried out at ten sites throughout Carrickmines Stream 

and Shanganagh River in May 2019. A number of biological metrices have been assigned and this 

summary focuses on the Q-value which is most comparable to the EPA assessments.  

Results are shown in Figure 25. Assessments showed no impacts, with Q-value of 4 indicating Good 

biological conditions, in Loughlinstown River South, (Site 2, Shanghanagh_010) and at the main 

Shanganagh River (Site 1). Site 2 although showing Good biological conditions also showed signs of 

some nutrient enrichment with 20% algae present, therefore some level of impact may be expected 

here. 

Moderate, Poor (site 9) and Bad (site 8 – main channel and site 8B – tributary from the racecourse) 

conditions were recorded in Carrickmines Stream_010. Assessments point out sediment impacts at 

selected sites (Site 3, Site 5, Site 6, Site 9 and Site 9A), but also nutrient impacts (Site 10), and organic 

pollution (Site 8 and Site 8B); Figure 25. Site 8 (main channel) stands out with Bad conditions, sewage 

fungus indicating raw sewage pollution and lowest DO, Figure 25. Site 8 is located at the main channel 
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that flows parallel to M50 and Leopardstown Racecourse, just downstream of the attenuation pond 

for the M50.  

 
Figure 25  Dún Laoghaire-Rathdown County Council Q-value 2019 assessments in Carrickmines PAA. 
 

2.3.1 Chemistry assessments – annual mean concentrations 

Dún Laoghaire–Rathdown County Council also carried out chemistry sampling across two 

waterbodies. Location of sampling are shown in Figure 26. 

 Sediment 

 Sediment 

 
Sediment 

 
Sediment 

 Sediment 

 
Organic, sewage 

fungus, DO = 75%  Nutrient, 20% Cladophora  

 
good Q-value (Ecdyonurus and 

Rhithrogena found), but 20% 

Cladophora , Vaucheria present 
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Figure 26 Locations of Dún Laoghaire-Rathdown County Council chemistry sampling in Carickmines 
PAA together with locations of hydrometric stations. 
 

Table 10 shows annual mean concentrations for nutrients (ammonia, orthophosphate, nitrate), 

microbiological indicators (E. coli and total coliforms) and oxygenation indicators (BOD and COD).  

Results show that orthophosphate was the significant issues at all monitoring locations in 

Carrickmines_010 at the time of assessment. In the Shanghanagh_010 waterbody, orthophosphate 

impacts were found across the waterbody until 2018. In 2019, sampling shows no impacts in the upper 

parts up to 44060 station, with orthophosphate concentrations increasing and being close to the EQS 

at the station at M50 (44080) and further downstream at 44090. An increase in annual mean 

orthophosphate concentrations is recorded between 44090 and 39395 stations suggesting impacts 

between the two locations. 

No issues with total ammonia were recorded throughout the PAA except for 44050_1 station in 

Carrickmines Stream _010, where high 2018 annual mean value resulted from single high value of 0.17 

mg N/l recorded on 21/02/2018. No BOD or COD issues were also found across PAA in 2018 and 2019, 

however issues were found in 2017 at selected locations. Note an increase in annual mean BOD in 

2017 between 44090 and 39395 stations which is in line with orthophosphate increase between the 

two locations. This confirms an impact between the two sites. 

Microbiological pollution is evident at all locations except for upper parts of Loughlinstown River South 

up to M50. This reflects less urbanised nature of this part of the waterbody. Highest impact is recorded 

at 44090 and further downstream at 39395 stations. 44090 locations capture both Loughlinstown 

River South with potential impacts from M50 downstream (note 44080 stations just upstream of the 

M50 is showing much less microbial pollution) and Carrickmines Stream_010 (note an increase in E. 

Coli concentrations between Carrickmines_010 stations and 44090 locations.  
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There is no identified bathing water protected area at the location where Shanganagh River discharges 
into the sea at Hackettsland Bay Beach. The Shanganagh_010 is a drinking water protected area. No 
nitrate issues were found. 
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Table 10 Annual mean concentrations for nutrients, oxygenation and faecal indicators for all surveillance monitoring locations in Carrickmines PAA.     
CARRICKMINES STREAM_010  SHANGANAGH_010    

        44020 44025 44030 44040 44050_1 44050_2 44060 44105 44070 44110 44080 44090 44095 39395 

Ammonia 0.065 > EQS 2017 0.028 
 

0.063 0.060 0.058 
 

0.015 
 

0.023 
 

0.018 0.021 
 

0.024 

mg/l as N 
  

2018 0.020 
 

0.050 0.045 0.115 
 

0.015 
 

0.035 
 

0.020 0.015 
 

0.040 
 

    2019 0.023   0.045 0.043 0.033   0.014       0.014 0.030   0.033 
Phosphor
us (React) 
mg/l as P 

0.035 > EQS 2017 0.060 0.035 0.060 0.053 0.078 0.030 0.050 0.010 0.045 0.055 0.055 0.037 0.030 0.073 

0.075 2*EQS 2018 0.055 0.045 0.058 0.065 0.090 0.065 0.050 0.030 0.025 0.035 0.040 0.035 0.035 0.035 

    2019 0.065   0.050 0.050 0.040 0.050 0.023       0.033 0.034   0.055 

BOD 1.5 > EQS 2017 1.50 
 

3.17 3.83 3.33 
 

1.17 
 

0.83 
 

1.17 2.17 
 

3.17 

mg/l 3 > 2*EQS 2018 0.75 
 

0.50 0.75 3.00 
 

0.50 
 

0.75 
 

1.00 0.50 
 

0.75 
      2019 0.75   0.75 0.75 1.50   0.75       1.25 0.75   0.75 
COD 

  
2017 8.00 

 
13.50 15.25 12.75 

 
5.00 

 
5.00 

 
6.75 13.25 

 
11.75 

mg/l 
  

2018 5.00 
 

5.00 5.00 15.00 
 

5.00 
 

5.00 
 

5.00 5.00 
 

5.00 
      2019 6.25   5.00 5.00 5.00   9.75       8.25 6.75   8.50 

E. coli 
MPN/ 
100ml 
  

250 > Bathing 
Waters 
(Excellent)* 

2017 5033 
 

3686 3602 6074 
 

689 
 

607 
 

929 2565 
 

8167 

500 > Bathing 
Waters 
(Good)* 

2018 2464 
 

836 850 605 
 

295 
 

434 
 

195 589 
 

928 

1000 > NFGS 
guidance** 

2019 1036 
 

1713 2140 1682 
 

283 
   

682 5404 
 

4836 

3000  >                               

Total 
Coliforms 
MPN/ 
100ml 

5000  > 2017 17422 
 

14867 15978 19502 
 

10779 
 

5481 
 

8857 17280 
 

16958 

10000  > 2018 10512 
 

6269 11470 13822 
 

2030 
 

2060 
 

7394 4549 
 

10939 

15000  > 2019 6571 
 

9292 9270 11573   3306 
   

7555 8551 
 

13533 

Nitrate 
mg/l as N 

2.6 > EQS for 
coastal 
waters 

2017 1.5   1.5 1.4 1.1 
 

1.7   1.4   1.4 1.3   1.3 

2018 1.6 
 

1.8 1.7 1.5 
 

1.6 
 

1.5 
 

1.4 1.7 
 

1.7 
2019 1.8   1.8 1.8 1.5   1.7       1.7 1.7   1.7 

 * Bathing Water Quality Regulations 2008 limits for coastal and transitional waters. Note limit is based on 95%ile not annual mean and is reported in CFU/100ml. 
**NFGWS surface water guide value and groundwater spring guide value for untreated source water. 
Remaining EQS (Ecological Quality Standards) are based on Surface Waters Regulations 2009 (S.I. No. 272 of 2009). 
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2.3.2 Nutrient loads  

While there is a recent improvement in orthophosphate concentrations found in 2020-2021, WFD 

monitoring data, DLRCC and WFD monitoring up to 2019 show that orthophosphate was a significant 

issue. Considering the urban nature of the pressure, there could still be a risk of orthophosphate inputs 

into the river. That is why orthophosphate load analysis that can indicate areas of orthophosphate 

load contributions was considered useful for this desk study. 

It is important to stress that calculated loads should be treated as guidance estimated values only that 

show level of the impact rather than absolute values. Load calculations were carried out for baseline 

concentrations derived as average values between 2017 – 2019 and Q30 flows.  

Note that chemistry data for some of the stations were only available for 2017-2018 and sampling 

between each station was not always carried out at the same day. This can introduce levels of 

uncertainty.  

Q30 flows in Carrickmines_010 were calculated for Carrickmines inactive hydrometric station (station 

number 10022) based on the long-term daily mean values available for 1984 - 2004 (see flow duration 

curves and flow percentiles derived for this station in Appendix 1). This flow was then upscaled or 

downscaled based on proportional drainage area for each station in this waterbody. Drainage areas 

for each station were delineated for this report using available datasets of surface water network and 

DURL Project. Such delineation was deemed more accurate than using topography derived areas 

considering urban nature of this waterbody.   

In the Shanghanagh_010 waterbody, there is an active hydrometric station (station number 10021), 

and long-term record of daily mean flows for this location was used to derive Q30 (see Appendix 2). 

This flow was then upscaled or downscaled for each monitoring location in Shanghanagh_010 based 

on size of the sub catchment area. Sub catchment area size was derived from already delineated sub 

catchments available from OPW Flood Study Update GIS layer for ungauged catchments. Details of 

the flows and catchment area size is shown in Table 11. 

Load reductions were calculated with the formula (1) below. Threshold used for the calculations is just 

below annual mean EQS for Good status for phosphate (0.03 mg P/l). 

Load reduction = Q30 flows * (annual mean concentration – concentration below EQS) (1) 

Following unit conversion was required: 

Load reduction (kg year-1) = (m3 s-1) * (mg l-1) = 1000 l s-1 * 0.000001 kg l-1 = 0.001 kg s-1 = 

0.001 * 86400 * 365 kg year-1 

Table 12 shows phosphate loads calculated for each station monitored by DLRCC. It also shows load 

reduction for each station and in the areas between each station that is required to bring 

concentrations below EQS to achieve improvements in water quality. Estimated load reductions 

between the stations are also shown in Figure 27. 
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Table 11 Flow and sub catchment area size information for each DLRCC chemistry sampling station. 
Waterbody station Q30 

m3/s 
source of flow data area km 2 comment on subcatchment area 

CARRICKMINES 
STREAM_010  

44020 0.043 downscaled flows from 10022 station, based 
on sub catchment size 

3.3 sub catchment area delineated based on available 
surface water network information and DURL 
Project 

44030 0.172 hydrometric station 10022 13.3 

44040 0.172 hydrometric station 10022 13.3 

44025 0.199 upscaled flows from 10022 station, based on 
sub catchment size 

15.4 

44050_1 0.027 downscaled flows from 10022 station, based 
on sub catchment size 

2.1 

SHANGANAGH_010    44060 0.073 hydrotool modelled flows - 10_1128 5.08 sub catchment area used from FSU catchments - 
10_1128_2; note hydrotool modelled flows show 
Q30 of 0.12 for this location 10_1128 

44105 0.073 hydrotool modelled flows - 10_1128 5.08 sub catchment area used from FSU catchments - 
10_1128_2; same area size used as for 44060 
location; note hydrotool modelled flows show Q30 
of 0.12 for this location 10_1128 

44070 0.123 downscaled flows from 10021 station, based 
on sub catchment size 

8.60 sub catchment area used from FSU catchments - 
10_1518_2 

44110 0.141 downscaled flows from 10021 station, based 
on sub catchment size 

9.88 sub catchment area used from FSU catchments - 
10_1518_4 

44080 0.147 downscaled flows from 10021 station, based 
on sub catchment size 

10.26 sub catchment area used from FSU catchments - 
10_1518_5 

44090 0.468 hydrometric station 10021 32.69 sub catchment area used from FSU catchments - 
10_1240_3 

44095 0.468 hydrometric station 10021 32.69 sub catchment area used from FSU catchments - 
10_1240_3; same area size used as for 44090 
location 

39395 0.475 upscaled flows from 10021 station, based on 
sub catchment size 

33.17 sub catchment area used from FSU catchments - 
10_1570_2 
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Table 12 Phosphate loads, and phosphate load reductions estimated for DLRCC chemistry data.  
CARRICKMINES STREAM_010  SHANGANAGH_010   

44020 44030/ 
44040 

44025 44050_1 44060 44070 44110 44080 44090 39395 

area (km2) 3.3 13.3 15.4 2.1 5.1 8.6 9.9 10.3 32.7 33.2 

2017 – 2019 baseline P 
concentration (mg P/l) 

0.060 0.056 0.040 0.069 0.041 0.035 0.045 0.043 0.035 0.054 

concentration below EQS for P 
(mg P/l) 

0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 

Q30 flow (m3/ s) 0.043 0.172 0.199 0.027 0.073 0.123 0.141 0.147 0.468 0.475 

load (kg P/ year), for the total 
area up to the station 

81 303 252 58 94 136 201 197 520 811 

load (kg P/ km2/ year), for the 
total area up to the station 

24 23 16 28 18 16 20 19 16 24 

load reduction (kg P/ year), for 
the total area up to the station 

40 140 63 33 25 19 67 58 77 362 

load reduction (kg P/ km2/ year), 
for the total area up to the 
station 

12 11 4 16 5 2 7 6 2 11 

Load reduction if upstream 
station achieving good EQS (kg P/ 
year), for the area between the 
stations 

40 100 no 
reduction 
needed 

33 25 no 
reduction 
needed 

42 16 28 
or no 

reduction 
needed 

78 
or no 

reduction 
needed 
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Figure 27  Estimated load reductions required in the areas between the stations. 

40 kg P/ year 

25 kg P/ year 

100 kg P/ year 

33 kg P/ year 

No reduction 

No reduction 

42 kg P/ year 

16 kg P/ year 

28 kg P/ year 

Or  

No reduction considering 

140 kg P/ year removed up 

to 44030 station and 

dilution of any additional 

sources up to 44090 

78 kg P/ year 

Or 

No reduction considering 140 kg 

P/ year removed up to 44030 

station and dilution of any 

additional sources up to 39395 
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No chemistry data are collected for Carrickmines Stream_010 WFD monitoring location and as such 

there is no load reduction calculated for this location. An estimated load reduction of 77 kg of P per 

year is required at the 44090 station (total area draining to this station) which is the same location as 

most downstream WFD monitoring location for Shanghanagh_010 waterbody. While this load 

reduction was estimated for this station, there are higher load reductions required further upstream 

at selected stations. This is related to higher concentrations found upstream and possible dilution of 

the load from increased flows in the areas downstream showing no or less impact. This results in the 

lower load reduction needed downstream at 44090 station. 

Table 12 also shows estimates of load reductions needed between the stations. This calculation takes 

into account load reductions at the upstream stations and assumes that upstream load reductions are 

achieved. In this way load contributions between stations are estimated. This is also illustrated in 

Figure 27, which shows areas between the stations and required reductions.  

Note that two most downstream locations show orthophosphate load reductions required if 

orthophosphate loads were addressed at in Loughlinstown River South up to 44080 station and at St 

Bride’s Stream (station 44050_1). As there were no reductions needed at 44040 station capturing 

Carrickmines Stream (combining Ballyogan Stream, Racecourse Stream and Golf Course Stream), it 

can be assumed that additional inputs occur in the area between Carrickmines Stream (44040), St 

Bride’s Stream (station 44050_1), Loughlinstown River South (44080) and 44090 station. That is why 

load reductions are shown. However, if we consider 140 kg P/ year load reduction further upstream 

at 44040, it is higher load reduction than that estimated for 44090 and 39395, which means there 

could be enough of the dilution (if pressures are addressed further upstream) to account for the added 

load downstream. While there could be enough dilution from reduced loading upstream, it does not 

change the fact that there are additional sources downstream. For that reason, load reductions are 

shown for last two stations. 

Key findings from the load analysis include: 

• Load reductions are required in all areas except for two areas (parts of Carrickmines Stream 

downstream of 44030/ 44040 monitoring locations up until 44025 and parts of Loughlinstown 

River South, between 44060/44105 and 44070 monitoring locations) where there seems to 

be a recovery in orthophosphate loads. This can indicate that there is no additional source of 

orthophosphate in these areas and with increase in flows there is a dilution of higher loading 

that is coming from upstream locations. 

• Highest, 100 kg of P per year load reduction is required between 44020 and 44030/ 44040 

monitoring locations in Carrickmines Stream_010. This area combines three tributaries: 

Ballyogan Stream, Racecourse Stream, and Golf Stream. To further narrow down area of 

impact it proposed to sample three tributaries in order to derive loads for each sub catchment. 

It is, however, suspected that major impact is coming from the racecourse Stream as based 

on the biological assessments discussed in section  (Biological assessments), where Poor 

biological conditions were found with sewage fugus (although moderate conditions were 

found in the remaining tributaries).  

• Additional impact was found at the upper parts of St Bride’s Stream (station 44050_1) with 

estimated load reduction of 33 kg of P required at this location. No load reduction was 

calculated for the station downstream at 44050_2, mainly because of difficulty of deriving sub 

catchment area for this location (drainage network not known). There are however 

improvements in concentrations found between the stations in 2017 and 2018 (see annual 
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mean values in Table 10), which suggests partial recovery here (however, concentrations 

increase in 2019). Sampling at these two stations was also carried out at different dates, which 

introduces uncertainty to load analysis. Ponds located in Cabinteely Park could potentially 

remediate the impact here (monitoring locations are upstream and downstream of the 

ponds), however, additional sampling is required to confirm this. 

• There is also estimated 78kg of P introduced between 44090 station (which is the WFD 

location as well) and most downstream discharge point at 39395 indicating sources of 

pollution in this area. 

2.4 Conclusion on Significant Issues 

• Significant issues:  

o Carrickmines_Stream_010: orthophosphate up until 2019 and siltation, 

o Shanganagh_010: orthophosphate up until 2019. 

• Both waterbodies, Carrickmines_Stream_010 and Shanganagh_010 are currently at Moderate 

ecological status (2013-2018), however, most recent EPA biological assessments in 2020 

showed biological improvements to Q4.  For Carrickmines Stream_010 this is the first-time 

biological conditions improved to good following long term Moderate conditions. 

Improvements upstream at Carrickmines Stream_010 could have resulted in improvements 

downstream in Shanganagh_010. 

• WFD water chemistry showed orthophosphate was a significant issue at Shanganagh_010 up 

until 2019 (no chemistry was collected for Carrickmines Stream_010). Higher orthophosphate 

concentrations were driven by most upstream monitoring location in Loughlinstown River 

South. Improvements of annual mean phosphate concentrations down to below EQS in 2020 

and 2021 in Shanganagh_010, together with improvements in biological conditions in 

Carrickmines Stream_010, could be the reason for the improvement of biological conditions 

in Shanganagh_010. Reasons for improvements in chemistry and biological conditions are not 

known. 

• With lower orthophosphate concentrations and Good biological conditions both waterbodies 

are on track to improve their status in the next cycle assessment. 

• Despite improvements, siltation has been shown to be a significant issue in Carrickmines 

Stream_010 (2020 biological EPA assessments and DLRCC 2019 biological assessments). 

• Considering urban nature of the catchment, there could be still a risk of orthophosphate losses 

through misconnections or combine sewer overflows. DLRCC chemistry sampling results show 

that up to 2019, biological impacts were evident throughout Carrickmines Stream_010, with 

no biological impacts in Loughlinstown River South and at station downstream capturing both 

Loughlinstown River South and Loughlinstown River North (Carrickmines Stream_010). In the 

Carrickmines Stream_010 waterbody, sediment impacts were found in most of the tributaries. 

Racecourse Stream and upper parts of St Bride’s Stream showed nutrient enrichment, with 

Racecourse Stream showing worst impact with Bad biological conditions and sewage fungus 

observed indicating raw sewage inputs at this location. 

• Orthophosphate load reductions estimates (data up until 2019) showed that load reductions 

were required from the upper reaches of Ballyogan Stream, St Bride’s Stream and 

Loughlinstown River South. The highest load reduction was required from area draining to 

44040 station at Carrickmines Stream. While it captures three tributaries showing Moderate 

biological conditions, highest load is expected from Racecourse Stream considering biological 
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assessments. Additional load reductions were also needed further downstream with expected 

additional sources of orthophosphate. 
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Pathway information & analysis 

Table 13 summarises source - pathway - receptor information for Carrickmines PAA. 

Urban land use is the dominant land use in the Carrickmines PAA. The PAA consists of (see land use 

map in Figure 28) and with mainly impermeable land surfaces for the urban development the main 

pathway for pollutant transfer is surface water network, any potential direct discharges and sewer 

network (combined sewer overflows).  

There are also parts of the PAA which are less urbanised, where agriculture is the main land use. This 

relates mainly to the Loughlinstown River South up to the M50 motorway but also southern parts of 

the Carrickmines Stream_010 (Figure 28). The headwaters of Loughlinstown River South and 

Ballyogan Stream in the mountains are also characterised by forestry land use with forestry 

plantations but also moors, heathlands and transitional woodland - scrub type of land use. In the 

urbanised areas, there are also green urban spaces. In these areas (agriculture land, forestry and green 

spaces in urban land use), soils allow for either overland flow or groundwater recharge depending on 

the physical characteristics. In the Carrickmines PAA, main soils are free draining (Figure 29) which 

means that groundwater pathway dominates in the PAA. Poorly drained soils (with overland flow) are 

in the mountains and within a few small pockets within the catchment.  

While the dominant pathway is groundwater, underlying bedrock in the PAA are granites and other 

igneous rocks and Ordovician Metasediments (Figure 30), which results in mainly poorly productive 

aquifers (within granites and other igneous rocks) and locally important aquifers (Ordovician 

Metasediments) (Figure 31). With thin subsoils and bedrock outcrop in granites (see areas with X-

Extreme groundwater vulnerability characterised by very thin subsoils, Figure 32, and other igneous 

rocks, there is also a potential for overland flow through soil saturation or direct phosphate inputs 

into groundwater at the areas of bedrock outcrop. 

There is no issue with increased nitrates in the PAA, therefore groundwater pathway is not significant. 

Considering that orthophosphate is a significant issue affecting water quality, the dominant pathways 

connecting source with the receptor are urban pathways (surface drains, sewer network or direct 

discharges). Areas with poorly drained soils or with X-extreme groundwater vulnerability could also 

allow for phosphate transport providing that there is a source. Additionally, direct discharges from 

land uses other than urban are also possible. 

Table 13 Summary of source – pathway – receptor information for Carrickmines PAA. 

Source Pathway Receptor 

Urban Runoff 

 

 

 

 

• Surface Drains 

• (Sewer Network) 

 

Rivers (Carrickmines PAA) 

Misconnections from:  

washing machines 
(detergents), dishwashers 
(detergents), sinks, toilets 
(wastewater) 

 

• Surface Drains 

• Sewer Network 
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Source Pathway Receptor 

Discharges from 
trade/business premises (e.g., 
oil, grease, solvents, 
chemicals) 

 

• Surface Drains 

• Sewer Network 

• Direct Discharge 

SWOs/ CSOs (wastewater) • Surface Drains 

• Direct Discharge 

• Surcharged Manholes 

Agriculture (fertilisers) or 
other land activities (e.g., 
green vegetated areas in 
discontinuous urban land use, 
golf courses/ parks and 
associated fertilisers or 
herbicides)  

• Overland flow and 
drains (on poorly 
drained soil settings) 

• Groundwater on free 
draining soils 

Rivers (poorly draining soils) 

Groundwater (free draining 
soils) 

 

 
Figure 28 2018 CORINE land use in Carrickmines PAA.  
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Figure 29 Soil drainage classes in Carrickmines PAA.  

 
Figure 30 Rock Unit in Carrickmines PAA.  
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Figure 31 Aquifer type in Carrickmines PAA.  

 
Figure 32 Groundwater vulnerability in Carrickmines PAA.  
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Additionally, GIS sub catchment delineation of the urban area was carried out for the DURL Project. 

This data was further expanded in this desk study, based on available surface water drainage network, 

and is shown in Figure 33. Each individual storm water mains pipe was traced to draw individual sub 

catchment that is served by the pipe and would drain to Carrickmines PAA (mainly in Carrickmines 

Stream_010). This data was used to derive areas draining between the monitoring locations, which 

was required for loads calculations. It can also support further Local Catchment Assessment to narrow 

down areas of impact. 

 

 
Figure 33 Sub catchment delineation of urban areas in Carrickmines PAA. 
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Significant pressure information 

Summary of the pressures identified by the EPA during the WFD characterisation process is shown in Table 14. Further discussion on the pressures is outlined thereafter. 

Table 14 EPA characterisation for 3nd WFD cycle. 

WB name (code) 
Pressure 
category 

Pressure 
subcategory 

Pressure 
name 

Significant 
pressure 
(Y/N) 

Impact assessment information  

 

CARRICKMINES 
STREAM_010 
(IE_EA_10C040350) 

Urban Run-off 
Diffuse 
Sources 
Run-Off 

n/a Yes 

Urban Run-off, including misconnections, has been identified as a significant 
pressure. Further investigation is required to determine the nature and extent of 
the impacts. 
Impacts: nutrient and organic pollution 

SHANGANAGH_010 
(IE_EA_10S010600) 

Urban Run-off 
Diffuse 
Sources 
Run-Off 

n/a Yes 

No pressure information was available for 2nd cycle as waterbody was not at Risk.  
 
Impact assessment was updated for 3rd cycle: High PIP for SW-P along main 
channel but low throughout majority of catchment. EPA Q Value Viewer - The 
dominance of pollution tolerant macroinvertebrate species indicated an 
unwelcome decline to moderate biological conditions DLR Co. The reasons for the 
deterioration are unknown. However, some general points to note about the 
catchment are as follows:1. Ballyedmunduff and Kilternan water abstraction points 
are no longer in use since October 2016 and January 2018 respectively. 2. The most 
southerly tributary to the Shanganagh has 'Good' status at Heronford Lane WFD 
sampling site. The other 2 tributaries of the Shanganagh are included in the EU 
Urban Rivers Life Project which proposes to carry out 5000 misconnection surveys 
to improve the river water quality.4. The status of the Shanganagh_010 upstream 
of the N11 is 'Good' Chemistry trends - baseline concentrations of ortho-P are at 
Moderate indicative quality at one station and Poor at two stations. SLAM-P V2.06 
(12-14): UWW 99%. Given the above, and that there are no licensed UWW 
discharges to the WB, diffuse urban sources of nutrient enrichment are the likely 
source. 
Impacts: nutrient pollution 
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o Urban Run-off  

Urban Run-off, sub-category ‘diffuse sources runoff’ has been identified as a significant pressure in 

both Carrickmines Stream_010 and Shanganagh_010. Urban runoff covers all flows from urban setting 

that goes into surface water drainage network, which then discharges to river. This can include wide 

range of compounds including pollutants from misconnected foul sewage; oil, grease and other 

pollutants from misconnected household wastewater; pesticides and nutrients from gardens; road 

salts, heavy metals, polycyclic aromatic hydrocarbons (PAHs), volatile organic compounds, total 

suspended solids, total dissolved solids from runoff from vehicles, car washing and other pollutants 

associated with animal contamination, illegal dumping, construction activities, any spills and leakages 

from the activities, etc. 

o Misconnections  

Misconnections can constitute a big proportion of urban run-off pressure and have been highlighted 

in the EPA impact assessment (Table 14). Misconnections can occur where a drainage from home or 

trade discharges has been connected to a wrong part of the sewer network (domestic foul/ grey water 

or trade effluent connected to a surface water or clean rainwater connected to the foul system 

increasing in this way volume for treatment and overflows). Domestic misconnections could include 

wastewater from toilets, but also greywater from sinks, showers, dishwashers and washing machines. 

This can include pollutants such as nutrients (phosphate and nitrogen), faecal indicators, oxygen 

depleting substances, toxins, oil and grease (kitchen sinks), nonyl-phenols, ethoxylates (washing 

machines).  

Monitoring of Carrickmines PAA by DLRCC shows issues with high orthophosphate concentrations 

throughout the catchment, which could be associated with domestic or trade misconnections. 

Orthophosphate load reductions are required in urbanised areas in Carrickmines Stream_010 and 

there is an increase in orthophosphate concentrations in downstream urbanised parts of the 

Shanganagh_010 waterbody.  

Microbiological pollution is also evident at all urban locations except for upper parts of Loughlinstown 

River South up to M50 (which is less urbanised area). Highest impact is recorded at 44090 and further 

downstream at 39395 stations (Shanganagh_010). Microbial pollution also suggests sewage network 

misconnection issues. Additionally, biological assessments showed sewage fungus downstream of 

Racecourse location indicating raw sewage inputs at this location. 

Combined Sewer Overflows (CSOs) are potential another source for phosphate and microbial pollution 

inputs in the urban areas, however, CSOs are concentrated in one area mainly draining into St Bride’s 

Stream in Carrickmines Stream_010. This means that in all remaining urban areas, misconnections are 

sole significant pressure. Main load reductions need to be achieved in Ballyogan Stream 

(approximately 40 kg P/ Year) up to 44020 station and in Carrickmines Stream (additional 100 kg P/ 

year) further downstream up to 44030/ 44040 station. Reductions in headwaters of St Bride’s stream 

are also required. Orthophosphate inputs in these areas are most likely attributed to urban 

misconnections. 

Considering orthophosphate and microbial pollution in urban areas, misconnections are significant 

pressure in this PAA. 
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o Other potential pressures 

Other potential pressures may exist within Carrickmines PAA. They relate to Urban Wastewater 

Pressure with Combines Sewer Overflows, but also licenced facilities such as EPA Industrial Emissions 

(IE), Integrated Pollution Control (IPC) and Local Authorities Section 4s discharges. This section 

provides discussion on the nature of the significance of these potential pressures. 

• 4.3.1 Urban wastewater - Combined Sewer Overflows 

Wastewater can be discharged to the river network before it reaches a treatment plant. This can occur 

when (i) storm water overflows are activated in heavy rainfall events to relieve the treatment plant, 

(ii) there is a failure of pumping station, (iii) sewer is blocked, (iv) there is inadequate capacity or 

structural defects of the sewer network. 

Combined Sewer Overflows (CSOs) (used interchangeably here with Storm Water Overflows SWOs) 

allow for excess sewage to be diverted from the combined sewer system during rainfall events to the 

receiving waterbody (either through a direct discharge or through connection to the surface water 

network). As CSOs have been built long time ago, their capacity may be exceeded by the sewage flow, 

or their design may not be adequate for the heavier rainfall. CSOs spills can cause impacts to water 

quality by the associated pollutants from of both urban runoff and untreated sewage. 

Fourteen CSOs have been identified in the Foxrock area (Figure 34), which is served by mainly gravity 

combined drainage system. There are also two pumping stations in the PAA: one at Ballyogan Rd in 

Carrickmines Stream_010 waterbody and at Kilternan, Enniskerry Road in the Shanganagh_010 

waterbody. CSOs are mostly discharging to St Bride’s Stream, however it is not clear if some of them 

can be connected to the tributary flowing on the east side of the Leopardstown Racecourse that feeds 

into the Racecourse stream which showed sewage fungus at the time of biological assessment. The 

storm water network flows, however, away from the tributary next to the Leopardstown Racecourse. 

Both locations (Racecourse Stream Site 8 and Site 8b and St Bride’s Stream and site 10 at St Bride’s 

Stream of the DLRCC assessments) show nutrient enrichment with unsatisfactory biological conditions 

as well as microbial pollution. An estimated 33 kg P/ year load reduction is needed at St Bride’s Stream. 

Orthophosphate and microbial pollution could potentially be attributed to both misconnections and 

discharges of the CSOs which could be challenging to disentangle.  

All combined sewer overflow are overflows for the Shanganagh wastewater treatment plant (D0038-

02). Details are summarised in Table 15. The data combines information provided by the DRLCC, 

information available at EPA Sewage Treatment portal 

(https://gis.epa.ie/EPAMaps/SewageTreatment ) and information provided in the ‘Storm water 

overflow identification and inspection report’ section of the Shanganagh WWTP Annual 

Environmental Report (AER) for 2020 (IW, 2020). 

Selected CSOs have been assessed and one location (location 11) is not meeting DoEHLG criteria. This 

location has multiple emission points.  

There is insufficient information to conclude whether CSOs are significant pressures in this PAA. 

 

 

https://gis.epa.ie/EPAMaps/SewageTreatment
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Figure 34 Location of CSOs in Carrickmines Stream_010. 
 

Table 15 Summary of CSO in Carrickmines Stream_010. 

CSO location 
(Figure 34) 

Description 

1 • emission ID not known (location not shown on the EPA Sewage Treatment 
portal). 

• Local Authority notes this location overflows regularly in heavy rain. 

2 • TPEFF1000D0038SW003 

• Note that discharge waterbody was marked as Kill of The Grange 
Stream_010 instead of Carrickmines stream_010 at the EPA portal. 

3 • TPEFF1000D0038SW002 

4 • emission ID not known (location not shown on the EPA Sewage Treatment 
portal). 

• Local Authority notes this location overflows regularly in heavy rain. It has 
also operated few times due to a blockage in the foul/combined sewer 
network. 

5 • TPEFF1000D0038SW004 

6 • TPEFF1000D0038SW005 

7 • TPEFF1000D0038SW006 

8 • TPEFF1000D0038SW009, significance of the overflow - medium, meeting 
DoEHLG criteria 

9 • TPEFF1000D0038SW008 

10 •  TPEFF1000D0038SW009 (note same id for emission code as at point 8) 

11 • TPEFF1000D0038SW004/ TPEFF1000D0038SW005/ 
TPEFF1000D0038SW006/ TPEFF1000D0038SW007/ 
TPEFF1000D0038SW008/ TPEFF1000D0038SW0014 – multiple discharge 
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CSO location 
(Figure 34) 

Description 

codes assigned (at the EPA portal and WWTP AER), some meeting and some 
not meeting DoEHLG criteria 

12 • TPEFF3900D0038SW015, significance of the overflow - low, meeting 
DoEHLG criteria 

13 • TPEFF1000D0038SW007 

14 • TPEFF1000D0038SW010, significance of the overflow - medium, meeting 
DoEHLG criteria 

 

• 4.3.2 Licensed Facilities 

There are several EPA licensed facilities and Local Authority permit facility are located in Carrickmines 

PAA and these are shown in Figure 35. Summary information in relation to water management is 

shown thereafter. 

 
Figure 35 Location of licenced facilities within Carrickmines PAA. 
 

• Sleever International Limited, IPC, P0674-01 
This EPA IPC licenced facility is in Sandyford Industrial Estate. There is one emission point to the 

surface water network from this facility and licence requires measurements of pH temperature, BOD 

and COD, conductivity done every two months with weekly visual inspection (EPA, 2004a). Most 

recent surface monitoring results show no issues for 2020 monitoring (EPA Environmental Efficiency 

report, 2020).  

EPA communication notes that surface water is directed to Brewery River (EPA, 2004b), which is not 

clear whether it is in the Carrickmines Stream_010 waterbody or a different waterbody (note that 
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storm water network is not known for this location for this desk study). 2020 Annual Environmental 

Report of the facility notes, that storm water from this facility is directly connected to public sewer for 

treatment, and storm water is not released to any waterbody. There is no process wastewater from 

the activities, and any sanitary wastewater is released to public sewer network (Sleever International, 

2020). 

Based on the information available, this facility is not considered a significant pressure to water quality 

in Carrickmines Stream_010.  

• Section 4s discharge 

There is one Section 4s facility located in Shanganagh_010 near Mine Hill Lane. Nature of the activity 

and potential impacts have not been assessed.  

• Ballyogan Landfill Facility and Ballyogan Recycling Park, W0015-01 

Ballyogan landfill is a historic landfill, which as per licence was to be restored and developed as a golf 

course. Ballyogan is an unlined site and a leachate management system for the landfill facility was 

required by the licence. 

The Landfill is located between culverted Ballyogan Stream to the north and Glenamuck Steam to the 

east. There are tributaries to both streams; tributary to Ballyogan Stream flows along western side of 

the landfill and tributary of the Glenamuck Stream is piped underneath the landfill. Surface water from 

the Recycling Park is collected first and discharged to the stormwater wetlands before it reaches 

Ballyogan Stream. 

• Shanganagh WWTP, D0038 

Shanganagh WWTP is located near the coast in Shanghanagh_010.  This WWTP provides secondary 

treatment of the wastewater for its agglomeration, and it currently operates with spare capacity. The 

Primary discharge is compliant with Emission Limit Values (IW, 2020), and the location of the primary 

discharge is in the Irish Sea (Southwestern Irish Sea - Killiney Bay (HA10) waterbody), and as such it 

does not affect Carrickmines PAA. Potential impacts could be associated with the CSOs discussed in 

the previous section. 

• 4.3.3 Other pressures - unknown 

Other pressures may exist considering high phosphate concentrations (data up until 2019) recorded 

in less urbanised areas in Shanganagh_010. WFD data showed that impacts were recorded at the most 

upstream station Br at Friarsland. Potential diffuse sources would be limited to the small area along 

the river channel with alluvium soils and pasture agriculture land use or to the potential forestry 

activities on the poorly draining soils in the mountains. Point sources (e.g., faulty septic tanks, although 

there is no major risk from septic tanks due to free draining soils in the area) may also exist upstream 

of this location. Additionally, orthophosphate loading analysis estimated that load reductions were 

required, not only at the upper reaches, but also further downstream between Kilternan Cemetery 

Park and second WDF monitoring location (Br SSW of Carns (Heron Ford Lane)). In this area, the 

potential pressure is not known. None of the areas with orthophosphate load reductions are in high 

phosphorus Pollution Impact Potential (PIP -P) areas. Since 2019, however, there are reductions below 

the annual EQS in phosphate concentrations recorded at the WFD stations, indicating that the 

pressure in this location is not significant any longer. Actions remediating any pressures in this area 

are also not known. 
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• 4.3.4 Hydromorphology 

Hydromorphology is a potential pressure in Carrickmines PAA considering urban nature of the 

catchment. EPA Morphological Quality Index (MQI) that summarised hydromorphological impacts is 

shown in Figure 36. 

There are parts of the river that show Good and High MQI class which are mainly related to less 

urbanised area of Loughlinstown River South but also parts flowing through Carrickmines Stream_010 

(green areas between M50 and just below the confluence with St Bride’s Stream). Other MQI varies 

between Moderate and Poor class and these areas are in urban spaces. High impact indicators in these 

areas relate to impacts with longitudinal connectivity of sediment transport (associated with culverts, 

weirs, sluices and bridges), lateral river corridor connectivity and bank protection (pavements, 

confining walls and buildings) and artificial changes to river corridor.  

EPA monitoring station in Carrickmines Stream_010 is located within Poor MQI class reach and ‘At 

Commons road’ monitoring location of Shanganagh_010 is located within Moderate MQI reach.  

Hydromorphological pressures in this PAA reflect urban nature of the catchment. With lateral and 

longitudinal connectivity impacts, sediment transport may be affected, which is recognised by siltation 

issues showing throughout Carrickmines Stream_010. However, with biological conditions improving 

to Good it can be concluded that this pressure does not significantly affect Ecological Status. 

Addressing water chemistry issues (orthophosphate and microbial pollution) would require a priority 

over hydromorphological improvements if biological conditions deteriorated in the future. 

 

 
Figure 36 MQI classes in Carrickmines PAA. 



Dargle Carrickmines AFA0057 - Carrickmines PAA Desktop Assessment             

83 

 

o  Conclusion on Significant Pressures 

• The desk study confirms that misconnections are a significant pressure in this PAA. This is 

based on the orthophosphate and microbial pollution identified with chemistry data up 

until 2019 and urban pathways in the catchment. Load reductions (based on 2019 data) 

were required in urban areas where no other pressures were identified indicting that 

misconnections are the significant pressure in these areas. 

• Urban run-off (apart from misconnections) could also affect water quality in the 

catchment. 

• Other potential pressure can include CSOs, however there is no sufficient information to 

confirm significance of this potential pressure. The locations of CSOs are limited to one 

area. 

• Hydromorphology is also a pressure in the PAA associated with urban setting of the 

catchment. However, addressing water chemistry issues (phosphate and microbial 

pollution) would require a priority over hydromorphological improvements if biological 

conditions deteriorated in the future 
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Interim story of the Area for Action 

• Carrickmines Stream_010 
The Carrickmines Stream_010 is waterbody one of the four waterbodies included in Dargle – 

Carrickmines PAA for 2nd WFD cycle. It is proposed to split Dargle – Carrickmines PAA in the 3rd WFD 

cycle into separate Dargle PAA and Carrickmines PAA, as both areas constitute hydrologically separate 

river networks. Proposed 3rd cycle Carrickmines PAA will consist of Carrickmines Stream_010 and 

Shanganagh_010. In advance of the 3rd cycle, this desk study focuses on the waterbodies included in 

the proposed Carrickmines PAA. 

Carrickmines Stream _010 is At Risk of achieving WFD environmental objective of Good status by 2027. 

Ecological Status for all assessment periods (including latest 2013-2018) was Moderate, which is based 

solely on macroinvertebrate assessments. In 2020, however, for the first time, Q-value improved to 

Good in this waterbody. Reasons for improvements are not known. Despite the improvements, 

siltation was noted at the monitoring location by the EPA. 

While 2020 EPA assessments showed improvements, Dún Laoghaire–Rathdown County Council 

assessment data up to 2019 showed issues with orthophosphate, microbial pollution and sediment 

within the waterbody. Load analysis showed load reductions needed in all upper and urbanised parts 

of the catchments. With the 2020 Q-value improvements occurring only for the first time, and 

considering scale of the issues identified in 2019, there could still be a risk of losing Good biological 

conditions. 

With orthophosphate being significant issue, the dominant pathway in this waterbody is expected to 

be urban runoff. Additional pathways may exist including direct discharges and inputs from the small 

areas with poorly draining soils, or areas with x-extreme groundwater vulnerability where connection 

to the source may exist (note that free draining soils dominate in the non-urbanised areas with 

agriculture). 

Urban runoff including misconnections have been identified as a significant pressure in the 

Carrickmines Stream_010 waterbody. This is in line with orthophosphate showing to be significant 

across the sampling locations and urban nature of the catchment. With phosphate load reduction 

required in the area and no additional sources of pollution, misconnections are confirmed to be 

significant pressure in this waterbody. 

Dún Laoghaire–Rathdown County Council, in cooperation with South Dublin County Council, are 

implementing the Dublin Urban Rivers LIFE project which will identify focused areas for the 

misconnection surveys. An estimated 5000 misconnection surveys are planned for the area which will 

continue into the 3rd WFD cycle. This will provide a measure to improve phosphate conditions and 

maintain Good biological conditions in this waterbody. With the recent improvements and scheduled 

misconnection surveys this waterbody is on track to achieve Good Ecological Status. 

• Shanganagh_010 

The Shanganagh_010 waterbody is one of the two waterbodies included in the Carrickmines Areas for 

Action proposed in the 3rd cycle. Carrickmines PAA resulted from the split of the Dargle-Carrickmines 

PAA (2nd WFD cycle) and includes Carrickmines Stream_010 and Shanganagh_010 that represent 

hydrologically separate river network from Dargle river. This desk study focuses on the new proposed 

Carrickmines PAA in advance of the 3rd cycle. 
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Shanganagh_010 is At Risk of achieving WFD environmental objective of Good status by 2027. 

Ecological Status (2013-2018) recently declined to Moderate due to the Moderate biological 

conditions at the more downstream station ‘At Commons Road’ (capturing both Carrickmines 

Stream_010 and Loughlinstown River South). The second monitoring station for Shanganagh_010 was 

at Good biological conditions for all previous cycles. Most recent biological assessments (2020) at ‘At 

Commons Road’ monitoring station show, however, improvements to Good conditions indicating that 

this waterbody is on track to achieve Good Ecological Status.  

WFD chemistry data showed that orthophosphate was a significant issue at all three monitoring 

locations (including locations at Loughlinstown River South and downstream of this river and 

Carrickmines Steam_010), up until 2019. Annual mean concentrations declined below the EQS at all 

stations from 2020. Improvements in orthophosphate concentrations, together with improvements 

in biological conditions in Carrickmines Stream_010 in 2020, could be the reason for the now Good 

biological conditions at ‘At Commons Road’.  

The Dún Laoghaire-Rathdown County Council assessment data up to 2019 showed that impact was 

concentrated in upstream waterbody, Carrickmines Stream_010, although low level of enrichment 

(20% Cladophora/ Vaucheria present) was found at the Loughlinstown River South. Chemistry 

sampling showed orthophosphate being significant issue across the waterbody up until 2018. 

Improvements were found in 2019 in the most upper parts of Loughlinstown River South up to the 

M50, where concentrations were close to the EQS and then exceeded the EQS at the most 

downstream monitoring location (downstream of WFD operational station).  

Microbial pollution was also a significant issue in the waterbody (data available until 2019). E. Coli 

concentrations were below NFGW guidance of 1000 MPN/ 100ml in the less urbanised parts of the 

waterbody at Loughlinstown River South, with distinct increase in concentrations from 44090 station 

(location close to the ‘At Commons Road’ WFD monitoring station) indicating sewage pollution. 

Orthophosphate load analysis showed reductions required at the most upper parts and lower reaches 

of Loughlinstown River South, as well as urbanised parts of downstream parts of Shanghanagh_010 

waterbody. 

Considering issues with phosphate dominant pathway, is expected that urban runoff is a significant 

pathway. Higher orthophosphate concentrations found in Loughlinstown River South up until 2019, 

which is less urbanised area, may however indicate other additional pathways and sources. This area 

is dominated by low Pollution Impact Potential for phosphorous (PIP – P). 

Diffuse urban pressure was identified as the significant pressure in this waterbody. Chemistry 

sampling showing phosphate and microbial pollution issues that concentrate in more urbanised parts 

of the waterbody confirm that this is the dominant pressure.  

Dún Laoghaire-Rathdown County Council in cooperation with South Dublin County Council have 

carried out the Dublin Urban Rivers LIFE project in Carrickmines Stream_010, which feeds into 

Shanganagh_010 waterbody. With an estimated 5000 misconnection surveys planned for the area, 

this may improve water quality in the upstream waterbody and have a positive effect on water quality 

in receiving Shanganagh_010 waterbody.  Irrespectively of these potential future improvements 

upstream, chemistry sampling shows that additional sources of pollution may exist in 

Shanghanagh_010 waterbody, mainly in the urbanised areas, but also in less urbanised Loughlinstown 

River South, that may affect water quality. 
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Work Plan 

• Carrickmines Stream_010 waterbody  

WFD further characterisation action: IA6 Multiple Sources in Large Urban Area: Urban diffuse 

pollution is the significant pressure. Review the existing data and complete local catchment 

assessment to confirm that this is the case. 

• Shanganagh_010 

No proposed WFD further action data available. 

Considering Dublin Urban Rivers LIFE project and misconnections surveys being carried out in 

Carrickmines Stream_010 waterbody, there may be no need for further Local Catchment Assessment 

(LCA) in this PAA, as areas of impact could have been already identified by the project. Consultation 

with DLRCC is required prior to any field work is carried out. 

Proposed areas for LCA are shown in Figure 37, which include chemistry sampling and flow 

measurements to derive loadings and narrow down areas of impact. It would require two teams of 

two on the same day followed by flow measurements on the second day.  

Proposed locations are designed to distinguish loadings between the three tributaries in Carrickmines 

Stream (Racecourse Stream, Ballyogan Stream and Golf Stream), and to include Carrickmines 

Stream_010 WFD monitoring location. It also captures strategic locations in Shanghanagh_010 to 

derive impact from the two rivers (Loughlinstown River North and Loughlinstown River South) and 

additional urban areas. LCA in these locations is subject to access and health and safety risk 

assessments. Consultation is required to confirm whether parts of rivers are culverted. 

Additionally, a stream walk is proposed to further investigate sewage inputs to the tributary to the 

Racecourse Stream (as indicated by the issue found by DLRCC 2019 biological assessments). If possible, 

visual assessments of Combined Sewage Overflows are also planned. 

 
Figure 37 Proposed LCA locations in Carrickmines PAA.  
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Possible mitigation options 

Urban pressures may not be easy to fix and there may be time and resources required for the 

infrastructure improvements (sewer and storm water network) or installation of the measures 

intercepting pollutants (e.g., wetlands). This section provides summary of possible options that can 

help with mitigation of the pressures in Carickmines PAA. 

• Misconnection surveys  

Domestic and trade misconnection surveys help identify location of impact. The householder is 

responsible for fixing any identified misconnections.  

Door-to-door inspections can be expensive and require additional Local Authority personnel 

resources. Currently, South Dublin County Council in co-operation with Dún Laoghaire–Rathdown 

County Council are carrying out Dublin Urban Rivers LIFE project 

(https://www.sdcc.ie/en/services/environment/dublin-urban-rivers-life/). This project aims to 

improve cost efficiency of domestic misconnection surveys using GIS based decision support tool. 

5000 targeted misconnection surveys are planned for Carrickmines Stream_010 waterbody. 

• Sustainable Urban Drainage Systems (SUDS) 

Nature based sustainable urban drainage are -plant based systems that intercept stormwater, 

allowing for multiple benefits such as reduction in pollution from urban run-off, water retention for 

reduced flooding, reduced volumes of combined sewer systems, as well as improved biodiversity and 

greening of the urban areas. Examples of such systems include constructed wetlands, bioswales or 

rain gardens. 

• Combined Sewer Overflows  

Combined sewer overflows must meet certain standards (for example, they should not operate in dry 

conditions) as set out by the Urban Wastewater Treatment Directive. There will be an update of the 

Directive during third WFD cycle, which will see development of new standards for Combined Storm 

Overflows. Irish Water is carrying out assessments of CSOs. So far, they had assessed 1,508 out of 

estimated 2,400 storm water overflows by the end of 2020 (EPA, 2021). Selected CSOs located in 

Carrickmines Stream_010 have been assessed so far including one location that is not meeting 

DoEHLG criteria.  

Draft River Basin Management Plan (DHLGH, 2021) included following measures for addressing 

combined sewer overflows: 

o Action: Ensure development of any new standards for Combined Storm Overflows 

emerging from an update to the Urban Wastewater Treatment Directive. 

o Action: Establish a programme for the modelling and monitoring of rainwater run-

off and overflows. 

Communications 

Considering urban nature of the pressures for this PAA, no community meeting was held by LAWPRO. 

LAWPRO assisted DCC in public engagement events and school outreach. Desk study summary and 

this desk study will be published on catchments.ie and LAWPRO websites and shared with the relevant 

stakeholders. 

  

https://www.sdcc.ie/en/services/environment/dublin-urban-rivers-life/
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Appendix 1 Flow duration curves and flow percentiles for Carrickmines inactive hydrometric station (10022). 

Based on daily mean flow values, derived from 1/10/1984 - 30/09/2004 record (note, some data gaps were present). 

                       

Duration percentiles. 

percentile   discharge (m3/s) 

Q99 99% 0.006 

Q95 95% 0.015 

Q90 90% 0.021 

Q75 75% 0.045 

Q50 50% 0.103 

Q30 30% 0.172 

Q5 5% 0.511 

Q1 1% 1.224 
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Appendix 2 Flow duration curves and flow percentiles for Common S Road active hydrometric station (10021). 

Based on daily mean flow values, derived from 1/10/1980 - 30/09/2021 record (note, some data gaps were present). 

                       

Duration percentiles. Note that EPA hydronet portal provides 0.063 m3/s for estimated Q95 flow, therefore certain level uncertainty can be expected for the 
values calculated for this desk study. 

percentile   discharge (m3/s) 

Q99 99% 0.043 

Q95 95% 0.065 

Q90 90% 0.083 

Q75 75% 0.143 

Q50 50% 0.292 

Q30 30% 0.468 

Q5 5% 1.290 

Q1 1% 2.720 
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