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1. ntroduction 

2. Introductio 

1. Introduction 

1.1. Background to the Priority Area for Action (PAA)  

Santry River 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, 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 Mona, Waterways Ireland and 
Environmental Protection Agency.  

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

Santry River comprises two waterbodies: Santry_010 and Santry_020 (Figure 1), which are part of 
09_17 Mayne_SC_010 subcatchment and 09 Liffey and Dublin Bay catchment. River Santry covers two 
functional areas: Fingal County Council (partly Santry_010) and Dublin City Council (Santry_010 (WFD 
monitoring location) and Santry_020). Santry River rises in Harristown near Dublin Airport and flows 
through Sillogue Golf Course, Ballymun, Santry, Coolock and Raheny. It discharges into the mud flats 
(at low tide) of the Blue Lagoon in Raheny Strand at the rear of the North Bull Island. There is a minor 
tributary, the Dubber, which flows into the Santry near its headwaters. There is also a diversion from 
the Naniken River (a small catchment of 4.25km2, south of River Santry) at Kilmore, which acts for 
flood relief purposes. 

 
Figure 1  Santry River PAA with the EPA monitoring stations, 2013-2018 Ecological Status and 
protected areas with the PAA. 
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The history of this PAAΩǎ ecological status and summary of the pressures identified during 
characterisation process are shown in Table 1. The Santry River PAA was selected as a priority area for 
action in the 2nd cycle. The EPA report includes the following reasons: 

¶ Multi-disciplinary, cross-agency project.  

¶ DCC are looking to develop projects here for green infrastructure so would build on that 
existing investment.  

¶ Building on Irish Water work - a drainage area study was recently completed for the 
catchment. 

¶ Building on on-going work by Fingal County Council.  

¶ Urban project - measures could be implemented elsewhere. 

¶ Potential to work with fisheries for guidance on river restoration.  

¶ Includes a headwaters area.  

¶ Santry is currently negatively impacting on North Bull Island (SPA, SAC, pNHA, RAMSAR site, 
nutrient sensitive waters, UNESCO. Biosphere). Improving status in the river will eliminate the 
impact of the river on North Bull Island.  

¶ Proposed Natural Heritage Area (Santry Demesne). 

¶ Contained within Dublin Bay Biosphere.  

¶ Active community groups in area. 

Santry River was put forward as a Priority Area for Action for LAWPRO. LAWPRO is undertaking desk 
study on water quality information in Santry catchment that will feed into works on the ground. 
[!²twhΩǎ ǿƻǊƪ ǿƛƭƭ ōŜ ŎƻƳǇƭŜǘŜŘ ƛƴ ǘƘŜ нnd WFD cycle.  

Dublin City Council secured funding from Urban Regeneration and Development Fund for river 
restoration and greenway project in Santry River. DCC are leading on the works on the ground that 
include Local Catchment Assessment and pilot projects focusing on stormwater management through 
Green Infrastructure and rebuilding natural habitats. It is proposed that Santry River PAA will continue 
into the 3rd WFD cycle as a priority area: Santry - Mayne Area for Action (LA Areas for Restoration) led 
by Dublin City Council with support from Fingal County Council and LAWPRO. This new proposed PAA 
will be expanded to include Santry_010, Santry_020 and Mayne_010 waterbodies.  

1.2. Information Sources Consulted 

Several information sources were consulted during the preparation of the desk study for the River 
Santry PAA including: 

¶ Dublin City Council and Fingal County Council data, 

¶ Mobile Monitoring Unit (MMU) assessment, 

¶ Monitoring data carried out for the Dublin Airport Authority, 

¶ Irish Water data, 

¶ EPA licencing data, 

¶ WFD web application ς EPA characterisation and chemistry data. 

1.3. PAA Summary Information 

A summary of risk, ecological status, known pressures and associated significance for the Santry River 
PAA are presented in Table 1. Actions that were recommended during the initial characterisation 
subcatchment assessment are summarised in Table 2.
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Table 1 Summary of ecological status and pressure for Santry River PAA. 

WB Code WB name 
WB 
Type 

Risk 
High 
status 
obj. 

2009 2012 2015 2018 Pressure category 
Pressure 
subcategory 

Pressure name 
Significant 
pressure 
(Y/N) 

IE_EA_09S010300 SANTRY_010 River 
At 
Risk 

No P P P P 

UWW 
Combined Sewer 
Overflows 

Ringsend (D0034-01) Yes 

Industry IPC 
Forest Laboratories 

Ireland Limited (P0306-03) 
No 

Industry IPC 
Computer Plating 
Specialists Limited (P0278-
01) 

No 

Urban Run-off 
Diffuse Sources 
Run-Off 

n/a Yes 

IE_EA_09S011100 SANTRY_020 River 
At 
Risk 

No U U U U*  

Industry IE 
Mondelez Ireland 
Production Limited 
(Coolock) (P0809-01) 

No 

Urban Run-off 
Diffuse Sources 
Run-Off 

n/a Yes 

UWW 
Combined Sewer 
Overflows 

Ringsend (D0034-01) Yes 

Industry IPC 
Wood-Printcraft Limited 
(P0143-01) 

No 

Other Anthropogenic 
Pressures 

Golf Courses n/a Yes 

WB ς waterbody; P - Poor; U -Unassigned. * EPA extrapolated Moderate Ecological status based on expert judgement. 

Table 2 WFD Actions for Santry River PAA. 

Santry River Identifier Responsible Organisation  Description  

IE_EA_09S010300 SANTRY_010 IA6 Multiple Sources in Large Urban Area 
Local Authority Waters Programme 
(LAWPRO) 

Diffuse Urban pressure to be investigated. Include review 
of existing data collected by Fingal and Dublin CoCo. 

IE_EA_09S011100 SANTRY_020 IA2 Point Source Desk Based Assessment 
Local Authority Waters Programme 
(LAWPRO) 

Diffuse Urban pressure to be investigated. Include review 
of data collected by Fingal and Dublin CoCo. 
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2. Receptor Information and Assessment 

2.1. Context and Setting  

Santry_010 and Santry_020 are both At Risk of achieving WFD environmental objectives of Good 

Ecological Status by 2027. Ecological Status of Santry_010 has been Poor, while Santry_020 has been 

unassigned for all the WFD assessment cycles (2009, 2012, 2015 and 2018). During the preparation of 

this report EPA has carried out an extrapolation of ecological status in early 2022 to all unassigned 

waterbodies. During this process Santry_020 has been assigned Moderate Ecological Status based on 

the EPA expert judgement.  

River Santry discharges to Irish Sea at the North Bull Island, which is contained within the UNESCO 

Dublin Bay Biosphere, Spatial Area of Conservation, and also is a proposed Natural Heritage Area, and 

Ramsar Site. Receiving waters are transitional waterbodies: North Bull Island (IE_EA_090_0100), 

where ecological status is unassigned (however EPA extrapolated ecological status is moderate), and 

Tolka Estuary (IE_EA_090_0200) with moderate ecological status for all WFD cycles. Unsatisfactory 

water quality in Santry River can negatively impact receiving waters and protected areas within (North 

Dublin Bay SAC, North Bull Island SPA and Tolka Estuary Nutrient Sensitive Area).  

Within Santry catchment there is also the proposed Natural Heritage Area at the Santry Demesne. 

More recently, Inland Fisheries Ireland carried out fish survey in Santry catchment which indicated 

presence of salmonids (IFI report in preparation at the time of the desk study writing), therefore there 

is a potential for fish in this PAA. 

Location of Santry River PAA, WFD monitoring locations and protected areas are shown in Figure 1. 

2.2. WFD Information  

EPA biological quality rŀǘƛƴƎ όvπvalues) surveys and measurements of physico-chemical parameters 
for Santry_010 are conducted at the Clonshaugh Rd Br monitoring station (station code RS09S010300). 
EPA WFD monitoring for Santry_020 is limited to chemistry sampling at the Bettyglen monitoring 
station (station code: RS09S011100). This information is summarised in Table 3 and temporal 
variations for most relevant parameters are shown in Figures 2-7. 

Biological conditions at Santry_020 were monitored up until 1996 (and there are no current 
macroinvertebrate assessments here) and surveys showed Bad biological conditions (Q-value of 1) in 
1988, 1989, 1990 and 1994. These conditions improved to Poor in 1991 and 1996, however, toxic 
effect was noted in the last assessment in 1996. These results are in line with biological surveys at the 
waterbody upstream in Santry_010, where mainly Bad biological conditions were recorded in the 80s 
and 90s with improvements to Poor conditions being recorded since 2005.  

Chemistry sampling indicates consistent exceedance of annual mean Ecological Quality Standard (EQS) 
for phosphate at both waterbodies (Table 3). Mean annual phosphate values for both stations are 
approximately twice the annual mean EQS. Since 2016, there is an increase of annual mean values 
above 95 %ile threshold at the upstream station (Figure 2). Downstream station shows similar trend, 
and while values are still nearly twice the annual mean threshold, phosphate concentrations are 
slightly lower here than at the upstream station (Figure 3).  

Total ammonia is also being analysed at both stations. Total Ammonia can include both ammonia 
(NH3) and ammonium (NH4

+) and their proportion is driven by pH and temperature. ¦ƴπƛƻƴƛȊŜŘ bI3 
can be harmful (toxic) to aquatic organisms. As average pH of River Santry is 8, percentage of un-
ionised ammonia would be typically low (Emerson et al., 1975), therefore it could be assumed that 
sample contains mainly ammonium form. As analytical test is for Total Ammonia, and for consistency 
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of this report Ψ¢ƻǘŀƭ !ƳƳƻƴƛŀΩ ǘŜǊƳ ƛǎ ōŜƛƴƎ ǳǎŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘƛǎ ǊŜǇƻǊǘΣ ƘƻǿŜǾŜǊ ƛǘ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘ 
that mainly ammonium is being considered under this term for Santry River. 

There is consistent exceedance of annual mean total ammonia concentrations at the Clonshaugh Rd 
Br station (Santry_010) with values nearly twice or three times higher than the threshold in the last 
three years (Figure 4). As with the phosphate values there is an increase in total ammonia 
concentrations since 2016, where annual mean values often exceed 95%ile threshold at this station. 
Downstream, at Bettyglen monitoring location, total ammonia concentrations are also high, however, 
conditions improved in the last three years (values are below or close to annual mean EQS) and are 
lower than at the upstream location (Figure 5, Table 3). 

Higher phosphate and total ammonia concentrations since 2016 at Clonshaugh Rd Br station 
(Santry_010) are in line with deterioration in Q-value at this station from Q3 in 2016 to Q2-3 in 2019 
(Table 3). 

Both stations show BOD values exceeding EQS threshold (higher concentrations are recorded at the 
upstream station (Figure 6 and Figure 7). Moderate oxygenation conditions (other determinant for 
oxygenation conditions, Table 3) were recorded in the latest Ecological Status (2013-2018) at 
Santry_010. High phosphate, total ammonia and BOD values most likely indicate organic pollution. 

Detailed analysis of chemistry trends, loads and temporal variations are summarised in the next 
section, where additional Fingal County Council and Dublin City Council surveillance sampling is 
analysed. 

Table 3 Summary of Q-value, nutrient sampling results, hydromorphological information and 
ecological status information for Santry PAA. Highlighted chemistry values indicate exceedance of 
mean annual Ecological Quality Standard (EQS). 

Waterbody Santry_010 Santry_020 

Risk Category At Risk At Risk 

Monitoring station 
Clonshaugh Rd Br Bettyglen 

Monitoring station type Operational Operational 

Monitoring station code RS09S010300 RS09S011100 

Biological Status   

 Q values    

2007 2-3 n/a 

2010 3 n/a 

2013 3 n/a 

2016 3 n/a 

2019  2-3 n/a 

Water chemistry 

  2010 0.054 0.044 

  2011 0.085 0.070 

  2012 0.048 0.053 

PO4+ 2013 0.035 0.045 

  2014 0.047 0.060 

  2015 0.063 0.063 

Ecological Threshold 2016 0.086 0.094 

0.035 2017 0.078 0.100 

mgP/L 2018 0.084 0.078 

 2019 0.078 0.064 

 2020 0.0705 0.066 
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Waterbody Santry_010 Santry_020 

Baseline PO4 0.078 0.07 

  2010 0.096 0.06 

  2011 0.395 0.104 

  2012 0.075 0.056 

NH4+ 2013 0.059 0.198 

  2014 0.060 0.077 

  2015 0.088 0.038 

Ecological Threshold 2016 0.222 0.129 

0.065 2017 0.102 0.074 

mgN/L 2018 0.162 0.064 

 2019 0.11 0.036 

 2020 0.21 0.045 

Baseline NH4  0.16 0.048 

  2010 1.4 1.9 

  2011 1.8 2.2 

  2012 2.5 2.6 

NO3- 2013 1.5 2.2 

  2014 1.6 1.8 

  2015 1.7 1.8 

Indicative 
Ecological Threshold 

2016 
1.4 1.8 

3.5 2017 1.7 1.9 

mgN/L 2018 1.9 1.7 

 2019 1.8 1.9 

 2020 1.9 2.5 

Baseline NO3 1.9 2 

Hydromorphology 
 MQI v2/ heavily modified 
waterbody designations 

Few reaches show Moderate or Poor 
MQI Class mainly due to high impacts 
to longitudinal connectivity 
(sediment) and lateral connectivity 
(river corridor, bank protection or 
floodplain) which is consistent with 
the urban setting 
 
Heavily modified waterbody (1st cycle 
designation) ς specified use: flood 
protection 

Predominantly Moderate or Poor 
MQI Class due to high impacts to 
longitudinal connectivity 
(sediment) and lateral connectivity 
(river corridor, bank protection, 
embankment or floodplain) which 
is consistent with the urban setting 
 
Candidate heavily modified 
waterbody (under consultation for 
the designation in 3rd WFD cycle), 
specified use: flood protection 

Conceptual model required 
(Y/N) 

N ς urban setting N ς urban setting 

Ecological Status 
 2013 - 2018 

Poor 
Unassigned/ Moderate 
(extrapolated status) 

Comments on Ecological 
Status 

- Poor biological conditions,  
- aƻŘŜǊŀǘŜ ΨƻǘƘŜǊ ŘŜǘŜǊƳƛƴŀƴŘ 
ŦƻǊ ƻȄȅƎŜƴŀǘƛƻƴ ŎƻƴŘƛǘƛƻƴǎΩ ŀƴŘ  

- ƳƻŘŜǊŀǘŜ ΨtƘƻǎǇƘƻǊƻǳǎ 
conditionsΩ 

- While status is unassigned 
(there is no biological 
monitoring) phosphorous 
conditions are marked as 
moderate  

EPA Biologist comments 
Ecological conditions at Clonshaugh 
Road Bridge remain Poor, declining 
very slightly on 2016 results.   
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Waterbody Santry_010 Santry_020 

Significant issue: Waterbody 
phosphate, total ammonia, organic 
pollution 

phosphate, total ammonia, organic 
pollution 

 
 

 
Figure 2 Temporal variations and annual mean values for ortho-phosphate at Clonshaugh Rd Br WFD 
monitoring location in Santry_010. 
 

 
Figure 3 Temporal variations and annual mean values for ortho-phosphate at Santry_020 at 
Bettyglen WFD monitoring station. 
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Figure 4 Temporal variations and annual mean values for total ammonia at Clonshaugh Rd Br WFD 
monitoring location in Santry_010.  Note that Y-axis was capped at 0.5 mg N/l for better data display 
(1.32 mg N/L on 9/11/2011 and 0.56 N mg/l recorded on 10/06/2020 are not shown on the graph). 
 

 
Figure 5 Temporal variations and annual mean values for total ammonia at Santry_020 at Bettyglen 
WFD monitoring station. Note that Y-axis was capped at 0.5 mg N/l for better data display (0.87 mg 
N/ l on 20/06/2007 and 0.54 mg N/ l on 24/07/2013 are not shown on the graph). 
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Figure 6 Temporal variations and annual mean values for Biological Oxygen Demand at Clonshaugh 
Rd Br WFD monitoring location in Santry_010.   
 

 
Figure 7 Temporal variations and annual mean values for Biological Oxygen Demand at Santry_020 
at Bettyglen WFD monitoring station. 
 

2.3. Dublin City Council and Fingal County Council Surveillance Sampling 

Dublin City Council and Fingal County Council have been carrying out extensive surveillance 
monitoring for Santry River in their functional areas. This provides an invaluable resource for analysis, 
which can improve understanding of the significant issues and the area of the impact. This section 
analyses collected data and summarises the findings. 

There are nine monitoring locations across Santry River, where water quality is tested for total 
ammonia, reactive phosphate, nitrate, nitr ite, total oxidised nitrogen (TON), biological oxygen 
demand (BOD), chemical oxygen demand (COD), dissolved oxygen, E. coli, total coliforms, and 
suspended sediments. Additionally, conductivity and temperature are also measured. Sampling dates 
have been synchronised for the same day since 2019 between the functional areas to assure 
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comparable results across the whole catchment. Additionally, water quality is also tested at six inflows 
into the river.  

Figure 8 shows sampling locations. There are no major tributaries of the Santry River and sampling 
locations represent subcatchments nested in each other going downstream. Figure 8 also shows 
subcatchment areas between each station which were delineated based on the surface water 
drainage network and available information for this report. Details on the delineation process are 
described in Section 3. 

2.3.1. Spatial differences in water quality parameters  

Available datasets have been analysed for annual mean values for nutrients, BOD, COD and 
microbiological indicators (E. coli and total coliforms) for all sampled locations and these values are 
shown in Table 4. 2019 and 2020 show most recent trends and are also most representative for 
comparison between the stations due to synchronised timing of sampling between the stations.  

Temporal variations between stations were also considered and Appendix 1 shows all parameters 
recorded in 2019, 2020. Figure 9 - Figure 26 show details for the discussed parameters. 

Additionally, ammonia, phosphate and E. coli concentrations were plotted against rainfall using 2019-
2020 datasets. Longer dataset (2012-2020) was considered for this analysis, however, considering 
ongoing misconnection surveys in the catchment most recent data seemed to be most appropriate. 
Considering urban settings and most likely very quick rainfall - runoff response, rainfall totals were 
considered for 3h, 6h, 12h, 24h, 3 day and 5 days prior to sampling. Plots with rainfall are shown in 
Figure 12 for total ammonia, Figure 17 for phosphate, and Figure 26 for E. coli. 

Results confirm that high concentration of total ammonia and phosphate are significant issues 
throughout the catchment. It also shows issues with organic pollution (with impacts on oxygenation 
conditions) and contamination with faecal indicators throughout the catchment. Contamination 
occurs at both dry and wet conditions indicating both direct discharges and urban diffuse sources. 

Despite nutrient and organic pollution being evident throughout the catchment, subtle differences 
(based on the data analysis) were observed for individual monitoring station. These are discussed in 
more detail further in this section. 
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       Figure 8 Locations of the monitoring stations in Santry River PAA and corresponding subcatchments between monitoring locations.
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Table 4 Annual mean concentrations (2012 ς 2020) for nutrients, oxygenation indicators and faecal indicators for all surveillance monitoring locations in 
Santry River. 

 Station number 45330 45340 45353 45354 45359 45362 45365 45368 45375 

  Station name 
Sports 

Grounds 
Ballymun 
Rd Bridge 

 U/S Swords 
Road 

D/S Airways 
I.E. 

 D/S 
Clonshaugh 

U/S Coolock 
Drive 

Tonlegee 
Road 

Lough 
Derg Park 

O/F 
Bettyglen 

Ammonia > EQS 0.065 2012 0.16 0.14 0.08 0.13 0.06 0.07 0.16 0.04 0.04 

mg/l as N > 2*EQS 0.13 2013 0.09 0.17 0.21 0.05 0.07 0.07 0.04 0.03 0.04 

 > 3*EQS 0.195 2014 0.04 0.07 0.05 0.05 0.07 0.09 0.04 0.03 0.03 

 > 4*EQS 0.26 2015 0.03 0.04 0.07 0.05 0.17 0.07 0.07 0.05 0.04 

   2016 0.02 0.06 0.09 0.19 0.20 0.14 0.08 0.07 0.06 

   2017 0.03 0.13 0.97 0.16 0.14 0.40 0.29 0.21 0.07 

   2018 0.04 0.11 0.11 0.10 0.17 0.33 0.45 0.10 0.12 

   2019 0.03 0.04 0.57 0.51 0.22 0.61 0.48 0.24 0.12 

      2020 0.13 0.03 0.29 0.40 0.30 0.15 0.11 0.06 0.04 

Nitrate  2.6 2012 3.65 3.24 2.00 1.81 1.97 1.93 2.03 2.16 2.23 

mg/l as N   2013 1.13 1.89 1.39 1.52 1.69 1.59 1.69 1.81 1.89 

   2014 2.74 2.24 1.58 1.49 1.69 1.64 1.74 1.89 1.96 

   2015 3.86 1.99 1.54 1.89 2.20 2.12 2.28 2.37 2.52 

   2016 1.01 1.26 0.77 0.94 1.27 1.36 1.48 1.66 1.61 

   2017 2.32 2.01 1.69 1.56 2.34 2.02 2.15 2.28 2.37 

   2018 1.71 1.22 1.38 1.59 1.91 1.73 1.94 2.06 2.12 

   2019 2.29 0.76 1.61 1.60 1.76 1.66 1.84 2.05 2.21 

      2020 1.93 0.97 1.08 1.24 1.50 1.48 1.54 1.84 1.85 

Nitrite > guidance 0.05 2012 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.02 

mg/l as N > 2*guidance 0.1 2013 0.02 0.05 0.04 0.02 0.02 0.02 0.03 0.02 0.02 

 > 3*guidance 0.15 2014 0.01 0.02 0.02 0.02 0.02 0.03 0.03 0.02 0.02 

 > 4*guidance 0.2 2015 0.02 0.01 0.02 0.03 0.04 0.02 0.03 0.03 0.02 

   2016 0.02 0.01 0.02 0.04 0.03 0.04 0.04 0.04 0.03 

   2017 0.01 0.02 0.07 0.06 0.43 0.09 0.08 0.14 0.04 

   2018 0.01 0.02 0.03 0.03 0.04 0.05 0.05 0.04 0.03 

   2019 0.01 0.00 0.04 0.05 0.05 0.07 0.08 0.08 0.05 
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 Station number 45330 45340 45353 45354 45359 45362 45365 45368 45375 

  Station name 
Sports 

Grounds 
Ballymun 
Rd Bridge 

 U/S Swords 
Road 

D/S Airways 
I.E. 

 D/S 
Clonshaugh 

U/S Coolock 
Drive 

Tonlegee 
Road 

Lough 
Derg Park 

O/F 
Bettyglen 

      2020 0.01 0.01 0.03 0.04 0.05 0.05 0.05 0.04 0.03 

TON  2.6 2012 3.67 3.27 2.03 1.83 2.00 1.96 2.06 2.18 2.25 

mg/l as N   2013 1.15 1.94 1.42 1.54 1.71 1.62 1.72 1.84 1.91 

   2014 2.75 2.27 1.59 1.51 1.72 1.67 1.77 1.91 1.98 

   2015 3.87 2.01 1.56 1.92 2.24 2.14 2.31 2.40 2.55 

   2016 1.02 1.27 0.80 0.97 1.29 1.40 1.53 1.70 1.65 

   2017 2.34 2.03 1.76 1.61 2.77 2.11 2.23 2.42 2.41 

   2018 1.72 1.24 1.41 1.62 1.95 1.77 1.99 2.10 2.15 

   2019 2.30 0.77 1.65 1.65 1.82 1.72 1.92 2.12 2.25 

      2020 1.94 0.98 1.11 1.28 1.55 1.54 1.59 1.88 1.88 

P (React) > EQS 0.035 2012 0.06 0.05 0.06 0.06 0.06 0.05 0.08 0.06 0.05 

mg/l as P > 2*EQS 0.07 2013 0.08 0.06 0.05 0.04 0.04 0.04 0.04 0.04 0.05 

 > 3*EQS 0.105 2014 0.05 0.04 0.04 0.05 0.05 0.07 0.06 0.05 0.06 

 > 4*EQS 0.14 2015 0.03 0.03 0.07 0.07 0.08 0.06 0.07 0.07 0.08 

   2016 0.06 0.06 0.07 0.09 0.09 0.09 0.08 0.08 0.09 

   2017 0.06 0.05 0.08 0.07 0.10 0.07 0.08 0.10 0.09 

   2018 0.04 0.06 0.08 0.07 0.08 0.12 0.18 0.09 0.08 

   2019 0.04 0.01 0.05 0.06 0.07 0.07 0.07 0.07 0.07 

      2020 0.04 0.03 0.05 0.06 0.07 0.08 0.07 0.08 0.09 

B.O.D. > EQS 1.5 2012 1.90 1.90 1.91 1.94 1.13 1.19 2.64 2.39 1.63 

mg/l > 2*EQS 3 2013 3.00 5.25 2.29 2.62 1.22 1.33 1.39 1.83 2.68 

 > 3*EQS 4.5 2014 3.56 1.56 1.19 1.00 1.21 0.64 1.14 1.00 0.64 

 > 4*EQS 6 2015 0.90 1.27 1.67 2.25 1.13 1.00 1.25 1.25 0.75 

   2016 2.20 0.93 1.53 1.94 1.63 1.38 2.19 2.13 2.50 

   2017 3.50 2.75 4.53 2.30 1.40 1.65 1.60 2.51 1.25 

   2018 1.06 3.06 1.55 1.19 2.44 1.75 3.58 3.15 1.69 

   2019 1.21 2.38 18.50 5.25 3.75 29.19 16.38 5.19 2.00 

      2020 2.43 1.21 2.29 2.43 2.86 2.21 4.71 2.00 2.21 
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 Station number 45330 45340 45353 45354 45359 45362 45365 45368 45375 

  Station name 
Sports 

Grounds 
Ballymun 
Rd Bridge 

 U/S Swords 
Road 

D/S Airways 
I.E. 

 D/S 
Clonshaugh 

U/S Coolock 
Drive 

Tonlegee 
Road 

Lough 
Derg Park 

O/F 
Bettyglen 

C.O.D. threshold 40 2012 9.33 10.33 13.82 14.88 11.38 14.13 22.25 13.38 13.63 

mg/l   2013 18.75 35.00 13.77 20.11 5.78 8.11 10.11 11.33 8.33 

   2014 11.00 9.20 8.23 8.25 7.00 8.13 15.88 6.38 8.13 

   2015 12.67 13.25 11.38 11.75 8.75 8.00 10.25 10.75 8.00 

   2016 10.50 9.50 12.67 13.75 12.88 11.13 11.50 13.13 14.38 

   2017 17.75 20.25 19.00 12.09 10.27 10.36 10.73 13.00 9.00 

   2018 17.00 42.60 11.64 7.67 11.44 10.33 20.67 14.33 10.11 

   2019 12.33 36.67 31.70 16.00 16.70 40.50 33.10 16.10 11.00 

      2020 16.86 23.29 12.86 15.86 13.43 15.14 19.57 12.33 11.86 

E. coli 

> Bathing 
Waters 
guidance 
(Good)* 500 2012 3128.00 2094.00 1210.40 1110.00 6199.75 2259.88 7292.75 8841.50 2605.00 

MPN/100ml 
> NFGS 
guidance** 1000 2013 8736.50 4941.75 3208.92 1420.89 10099.67 3699.44 2723.56 4999.11 3619.78 

 

> 5*NFGS 
guidance 5000 2014 1247.40 789.40 425.08 705.75 10720.63 2936.50 2771.75 3125.13 3030.38 

 

> 10*NFGS 
guidance 10000 2015 630.67 920.00 573.25 388.75 4407.50 6114.00 9346.00 10041.75 3624.75 

   2016 2250.50 569.00 511.44 2326.13 11403.50 6441.88 6382.75 4679.63 7669.63 

   2017 4916.00 1606.50 1610.50 1285.55 2754.73 1959.00 4252.27 5412.18 2047.36 

   2018 919.56 1127.40 1547.36 2276.00 8561.67 3048.00 2044.33 3923.67 3446.67 

   2019 1385.22 225.50 3674.00 2802.90 7379.40 3163.90 4915.60 2229.50 4554.60 

      2020 1589.43 240.86 1136.86 2805.43 3893.71 1809.43 8919.71 2000.67 2804.29 

Total 
Coliforms > threshold 5000 2012 16702.50 24197.00 8965.00 11638.13 22030.50 20855.00 21593.25 19086.00 15714.38 

MPN/100ml > 2*threshold 10000 2013 18362.00 17649.50 11419.23 7760.22 19827.22 19584.67 16904.78 21670.67 17532.78 

 > 3*threshold 15000 2014 9026.40 15222.20 8077.62 6256.88 16174.75 16310.00 20734.75 17039.88 17439.25 

 > 4*threshold 20000 2015 11056.00 8393.00 10319.13 5812.25 20188.75 22479.75 20073.00 18022.25 17798.50 

   2016 12635.25 8429.00 9831.44 16390.88 20207.38 21396.75 23655.13 20680.88 22796.75 
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 Station number 45330 45340 45353 45354 45359 45362 45365 45368 45375 

  Station name 
Sports 

Grounds 
Ballymun 
Rd Bridge 

 U/S Swords 
Road 

D/S Airways 
I.E. 

 D/S 
Clonshaugh 

U/S Coolock 
Drive 

Tonlegee 
Road 

Lough 
Derg Park 

O/F 
Bettyglen 

   2017 10853.00 10463.50 10573.75 11003.00 20271.00 16184.45 21158.09 15036.18 14022.36 

   2018 7119.56 13318.50 9050.36 9968.78 19272.44 18507.89 20094.00 22869.78 18965.56 

   2019 7782.11 9539.17 17363.10 20132.00 23166.90 13812.50 21176.50 14762.90 16328.10 

   2020 8765.43 7302.00 11917.00 13198.14 24179.57 17491.43 35094.86 13737.67 19941.71 

Note on threshold used:  

¶ Ecological Quality Standards (EQS) are based on S.I. No. 272/2009 - European Communities Environmental Objectives (Surface Waters) Regulations 2009 (Nitrate 
EQS is for coastal waterbodies);  

¶ COD threshold is based on S.I. No. 294/1989 - European Communities (Quality of Surface Water Intended For The Abstraction of Drinking Water) Regulations, 1989; 

¶ E. coli guidance* - 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; 

¶ E. coli guidance** - NFGWS surface water guide value and groundwater spring guide value for untreated source water; 

¶ Total Coliforms - arbitrary threshold used for this report only for the purpose of data comparison; 

¶ nitrite - guidance threshold used in other LAs reporting. 
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Following section describes in more detail spatial differences in annual mean and temporal chemistry 
measurements between monitoring locations. 

¶ Total Ammonia 

While first two stations (in Santry_010) generally show low annual mean total ammonia 
concentrations in 2019 and 2020 (see Table 4), single very high value of 0.75 mg N/ml was recorded 
in June 2020 at the first station at Sports Grounds resulting in 0.13 mg N/ml annual mean value for 
2020 (see temporal results in Appendix 1 and Figure 10). This sample also showed higher than usual 
BOD (10 mg/l) and COD (42 mg/l) values, while phosphate values were low (0.02 mg P/ l). Such high 
values recorded in a relatively dry conditions (3.1 mm of rain in the previous 12 hours and dry 
conditions for few days prior to the sampling date) lead to conclusions that there is direct but sporadic 
discharge upstream and in close proximity to this location. High BOD and COD values indicate a 
combination of both organic and chemical pollution.  

Significant increase in annual mean total ammonia concentrations (Table 4) can be seen at the third 
monitoring location (U/S Swords Road), where total ammonia values exceeded annual mean EQS over 
eight times in 2019 and over four times in 2020. This trend continues downstream for next four 
monitoring locations (D/S Airways I.E., D/S Clonshaugh, U/S Coolock Drive, Tonlegee Road). At these 
stations annual mean EQS was exceeded between three to more than nine times (U/S Coolock Drive) 
in 2019 and up to over four times in 2020. Such high total ammonia concentrations indicate close 
proximity of the source to the monitoring locations. As with the WFD monitoring data (shown at the 
Clonshaugh station) there is an increase in mean annual total ammonia concentrations for these five 
stations (U/S Swords Road, D/S Airways I.E., D/S Clonshaugh, U/S Coolock Drive, Tonlegee Road) since 
2016. 

Unlike at the first location (Sports Grounds), exceedance of annual mean concentrations at these 
stations is not driven by one high value, but by consistent and multiple spikes in total ammonia 
concentrations throughout the sampling (see temporal values in Appendix 1 and Figure 9 and Figure 
10). Boxplots of total ammonia concentrations recorded between 2019 and 2020 for each station also 
show multiple outliers which represents very high concentrations of total ammonia recorded at these 
stations (Figure 11). This indicates persistent discharge at these locations. With very high 
concentrations (c. 0.5 - 5 mg N/l), these spikes in ammonia values indicate sewage pollution. 

Mean annual total ammonia concentrations then decrease for the last two stations (Lough Derg Park 
and O/F Bettyglen), however, annual mean values were still exceeded in 2016-2019 for Lough Derg 
Park location and in 2017-2019 for O/F Bettyglen location. While a few high concentrations were 
recorded at Lough Derg Park station, these values are lower than concentrations observed on the 
same day of sampling at the upstream station (Tonlegee Road). These could either mean a direct 
discharge at these locations or that these exceedances could be driven by much higher concentration 
at the station upstream (Tonlegee Road). 

Total Ammonia is very reactive and there is a potential for it to be oxidised along the stream. 
Therefore, a record of very high concentrations indicates very close source to the monitoring 
locations. Considering increases of ammonia between the stations (depending on the date sampled, 
Figure 9 and Figure 10), all stations downstream of U/S Swords Road show increases in ammonia 
concentrations in comparison to the station upstream at selected dates of sampling. In particular, four 
stations: U/S Swords Road, D/S Airways I.E., D/S Clonshaugh, U/S Coolock Drive show distinct increases 
and this indicates that there is a source just upstream of each of these stations. Moreover, considering 
ammonia reactive nature it is having localised impact. Therefore, any potential sources within the 
distance of 1 km upstream of D/S Clonshaugh, which is WFD monitoring location affected by high 
ammonia concentrations, should be especially targeted for the investigation. 
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Figure 9 Total ammonia concentrations recorded in 2019 across all monitoring stations (upstream to 
downstream locations). 
 

 

 
Figure 10 Total ammonia concentrations recorded in 2020 across all monitoring stations (upstream 
to downstream locations). 
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Figure 11 Boxplots showing range of total ammonia concentrations for each monitoring station (data 
2019 ς 2020). 
 

¶ Response to dry and wet conditions (total ammonia) 

No correlation was found between rainfall and total ammonia concentrations at all stations for 
sampling years 2019-2020 (Figure 12). Both low concentrations and a few very high total ammonia 
concentrations (c. 0.5 ς 5 mg N/ l; sewage pollution indicator) are recorded in the relatively dry 
conditions (0-5mm, 3-day rainfall) for all but Ballymun Rd Bridge station (where no exceedance was 
found in 2019-2020). This indicates direct discharges upstream of these stations (except for Ballymun 
Rd Bridge).  

Response to rainfall can be also somehow observed for selected stations (Figure 12, and Appendix 1). 
First two stations (Sports Grounds and Ballymun Rd Bridge) show no total ammonia exceedances 
during rainfall events. Response to rainfall is seen at the next four stations, where total ammonia 
concentrations were found to be above 95%ile EQS for the 3-day rainfall higher than 10mm for U/S 
Swords Road, D/S Airways I.E., D/S Clonshaugh, and U/S Coolock Dive. Further downstream (Tonlegee 
Road, Lough Derg Park, and O/F Bettyglen) impact is slightly reduced during rainfall events with no 
exceedances of 95%ile threshold, however, some exceedances of annual mean EQS are observed. At 
these stations, there is similar response for dry and wet conditions (except for single very high value 
recorded for dry conditions). 
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Figure 12 Ammonia concentrations and their relations to 3-day rainfall for 2019 ς 2020 sampling for 
Santry River monitoring locations. Red line indicates annual mean EQS threshold and blue line 
indicated 95%ile EQS threshold. 
 

¶ Correlation between ammonia and phosphate 

Samples with high ammonia concentrations that exceeded annual mean EQS were usually showing 
high phosphate concentrations (exceeding phosphate EQS) indicating the same source of pollution 
(Figure 13; red lines are showing EQS and ammonia exceedance is above the horizontal line, while 
phosphate exceedance is to the right of the vertical EQS line). This pattern can be seen for all but first 
two stations where ammonia exceedances are not associated with higher phosphate values. At U/S 
Swords Road station and D/S Airways I.E. station few ammonia values exceed EQS with low phosphate 
values, however majority of the sampling results show exceedances of both parameters. 
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Figure 13 Relations between ammonia and phosphate for sampling 2019 ς 2020 at Santry 
monitoring locations. Red lines show annual mean EQS thresholds for both parameters. 
 

¶ Nitrate/ nitrite/ total oxidised nitrogen (TON) 

Annual mean nitrate concentrations are low and below 2.6 mg N/l threshold for coastal waters 
throughout the catchment. With predominantly urban land use and mostly sealed soils in majority of 
the catchment, percolation of nitrogen sources into groundwater and consequent oxidation of 
nitrogen compounds into nitrate (where well drained soils may allow for the process) is very limited. 
However, there are high concentrations of total ammonia recorded throughout the catchment, which 
subsequently is carried into the sea. 

Individual sampling results for the first station, at Sports Ground show, however, higher TON 
concentration. This part of the catchment is only partly urbanised, with a combination of poorly 
drained, well drained, and sealed soils. Higher TON concentrations recorded at this station may result 
from agricultural practices or fertilisation of golf course grounds on the free draining soils or may 
indicate total ammonia sources located at a distance from the monitoring location which allows for 
the oxidation process into nitrate compounds. 
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As nitrite is generally unstable and is a by-product of total ammonia oxidation higher concentrations 
of nitrite indicate recent conversion from total ammonia and close proximity of total ammonia 
sources. Higher annual mean values are generally recorded from U/S Swords Road station throughout 
the downstream stations (Table 4). These are in line with findings of high total ammonia 
concentrations at these locations. 

¶ Phosphate 

Exceedance of annual mean phosphate concentrations is evident throughout the catchment at all 
monitoring locations (Table 4). The last two years (2019 and 2020) see improvements in annual mean 
phosphate values (being below EQS) at the second station (Ballymun Rd Bridge). As with total 
ammonia there is usually increase in phosphate concentrations at the third station (U/S Swords Road). 
Exceedance of twice the annual mean EQS value is common from this station forward.  

2019 - 2020 annual mean concentrations (Table 4) continue to rise downstream of U/S Swords Road 
station for the next two stations (D/S Airways I.E., D/S Clonshaugh) and remain steady thereafter in 
2019 at a level of c. 0.07 mg P/l (twice the value of annual mean EQS). In 2020 phosphate annual mean 
values fluctuated at the downstream stations between 0.07 to 0.09 mg P/l with the highest value (0.09 
mg P/l) recorded at the last station (O/F Bettyglen).  

2019 ς 2020 temporal variations in phosphate values (Figure 14 and Figure 15 below) generally 
indicate an increasing trend in concentrations from upstream to downstream stations. While the flows 
increase between the stations, such increase in phosphate concentrations indicates steady inputs of 
phosphate sources between the stations.  

 
Figure 14 Trends in phosphate concentrations sampled on the same dates in 2019 for all stations in 
Santry River (stations from upstream to downstream). 
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Figure 15 Trends in phosphate concentrations sampled on the same dates in 2020 for all stations in 
Santry River (stations from upstream to downstream). 
 

Boxplots combining 2019 ς 2020 data further illustrate trends between the stations (Figure 16). There 
is a decrease in phosphate concentrations at the second station (Ballymun Rd Bridge), followed by the 
increase of the median value up to D/S Clonshaugh station, where it remains at a comparable level 
going downstream. Last three stations show however boxplot outliers, which represent the highest 
concentrations recorded for these stations, which confirm an increasing trend in phosphate 
concentrations at the downstream stations. 

 
Figure 16 Boxplots showing range of phosphate concentrations for each monitoring station (data 
2019 ς 2020). 
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¶ Response to dry and wet conditions (phosphate) 

Figure 17 shows the relationship between phosphate concentrations recorded in 2019-2020 and 3-
day rainfall. Apart from the second station (Ballymun Rd Bridge, where there is no exceedances) all 
stations show exceedances at both dry and wetter conditions indicating direct discharges and urban 
diffuse pollution.  

First station (Sports Grounds) shows comparable and consistent exceedance of annual mean EQS 
(values do not exceed 95%ile EQS) throughout both wet and dry conditions.   

U/S Swords Road, D/S Airways I.E. and D/S Clonshaugh stations show phosphate concentrations below 
annual mean EQS and above 95%ile EQS for low rainfall conditions (0-5mm). All concentrations 
increase, however, to above annual mean threshold for sampling in wet conditions (>10mm).  

U/S Coolock Drive shows similar exceedances in wet and dry conditions, where all phosphate 
concentrations exceed annual mean EQS and few values exceed 95%ile threshold for both conditions.  

 
Figure 17 Phosphate concentrations and their relations to 3-day rainfall for 2019 ς 2020 sampling for 
Santry River monitoring locations. Red line indicates annual mean EQS threshold and blue line 
indicated 95%ile EQS threshold. 
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The last three stations (Tonlegee Road, Lough Derg Park and O/F Bettylgen) show similar pattern of 
exceedances during both conditions. Wet conditions show, however, values closer to 95%ile EQS, 
while a wider range of values, including highest phosphate concentrations, were recorded in dry 
conditions. 

¶ Oxygenation conditions 

Figure 18 and Figure 19 show 2019 and 2020 temporal variations for dissolved oxygen levels across 
monitoring locations. Monitoring results show occasional drops of DO levels below 80% between first 
station (Sports Grounds) and sixth station (U/S Coolock Drive). Lowest DO value of 43% was recorded 
at U/S Swords Road location, on 12th September 2019 and this is most likely associated with a pollution 
incident above this station (sampling results for this date are described below). DO values below 80% 
indicate decomposition of organic or chemical compounds. 

Supersaturation of above 120% DO levels can be also observed on occasions at D/S Clonshaugh, 
Tonlegee Road and Lough Derg Park. These events occurred in April, July and August. These are spring 
and summer months and could be associated with increased macroalgae/ macrophytes growth and 
increased photosynthesis associated with nutrient pollution (however, no information on plant 
indicators or levels of shading of the monitoring locations is available).  

 

 
Figure 18 Trends in Dissolved Oxygen (DO) concentrations sampled on the same dates in 2019 for all 
stations in Santry River (stations from upstream to downstream). 
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Figure 19 Trends in Dissolved Oxygen (DO) concentrations sampled on the same dates in 2020 for all 
stations in Santry River (stations from upstream to downstream). 
 

Unsatisfactory oxygenation conditions are related to organic pollution as indicated by high annual 
mean BOD values throughout the catchment (Table 4). 2019 ς 2020 annual mean BOD values 
exceeded EQS at all but first station (Sports Grounds) in 2019 and second station (Ballymun Rd Bridge) 
in 2020. In 2019, annual mean EQS exceedance for BOD was more than 12 times at the third station 
(U/S Swords Road), 19 times at U/S Coolock Drive and almost 11 times at Tonlegee Road stations. Such 
high annual mean values at these locations were driven by very high values recorded on 12th 
September 2019 (see Figure 20), which could be associated with two separate discharges on that day 
(upstream of Swords Road (note there was no sampling carried out at the two upstream stations on 
the day) and between D/S Clonshaugh station and U/S Coolock Drive station). Discharges occurred on 
a dry day and are not associated with the rainfall event (see temporal data in Appendix 1). High BOD 
values at these stations were in line with very low DO values (43%, lowest recorded value), high total 
ammonia, high COD and high phosphate (at the U/S Coolock location) concentrations. Microbiological 
indicators (E. coli and total coliforms), although very high on the day, did not increase at these stations 
in the relation to the upstream location (although jump in E. coli values to c. 40000 MPN/ 100 ml was 
recorded at the D/S Clonshaugh station (just upstream of U/S Coolock Drive). 

Annual mean COD values exceed 40 mg/l values occasionally (Ballymun Rd Bridge in 2018 and U/S 
Coolock Drive in 2019; Table 4). However, individual sampling values can be high indicating sporadic 
discharges and chemical pollution. COD spikes of up to 195mg/l at the U/S Swords Road and 289 mg/ 
l at the U/S Coolock Drive station were recorded on 12th September 2019 (as described above; also 
see Figure 21).  COD of 103 mg/l was also recorded at Ballymun Rd Bridge station on 13th March 2019. 
This coincided with suspended solids (SS) of 232 mg/l (while other parameters except for faecal 
indicators were low at this station and sampling at other stations on the day showed lower COD and 
SS values). There were relatively low levels of rain prior to sampling with total of c. 5mm of rainfall 2 
days prior to sampling (but c. 15mm in 5 days prior to sampling). Chemical pollution could be 
associated with contaminated suspended solids considering high affinity of pollutants to fine 
sediments. No major rainfall event and high COD concentrations recorded only at one location indicate 
direct discharge above the station (either soil disturbance such as construction activity or wash of 
contaminated solids from the surface). 
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Figure 20 Trends in Biological Oxygen Demand (BOD) concentrations sampled on the same dates in 
2019 for all stations in Santry River (stations from upstream to downstream). 
 

 
Figure 21 Trends in Chemical Oxygen Demand (COD) concentrations sampled on the same dates in 
2019 for all stations in Santry River (stations from upstream to downstream). 
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Figure 22 Trends in Biological Oxygen Demand (BOD) concentrations sampled on the same dates in 
2020 for all stations in Santry River (stations from upstream to downstream).Dashed lines show EQS 
(annual mean ς red, 95%ile ς black). 
 

 
Figure 23 Trends in Chemical Oxygen Demand (COD) concentrations sampled on the same dates in 
2020 for all stations in Santry River (stations from upstream to downstream). 
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¶ Suspended sediment  

Based on the sampling data between 2019 and 2020, significant issue with suspended sediment is 
expected at two stations: Ballymun Rd Bridge and D/S Clonshaugh. Number of sampling results 
showed high suspended sediment concentrations (c. 50 ς 265 mg/l), which are much higher than those 
recorded at other stations on the same day of sampling. This indicates that there is a source of 
sediment upstream of these stations (or fine sediment was resuspended at these locations at the time 
of sampling). High suspended sediments are associated with both dry and wet conditions. 

Additionally, four other stations show higher suspended sediment concentrations than those recorded 
at other stations on the same day of sampling: Sports Grounds, U/S Coolock Drive, Tonlegee Road, 
Lough Derg Park. These values ranged between 38 to 62 mg/l. This may indicate potential issues with 
sediment at these stations. 

Note there are no suspended sediment limits provided in WFD and annual mean threshold provided 
in the Surface Water Regulations is considered inadequate to capture suspended sediment transport 
dynamics, natural sediment regimes or responses to the system ecology. 

¶ Faecal indicators (E. coli and total coliforms) 

There are no bathing waters located directly at the Santry River discharge to the sea. The closest 
bathing water protected area is Dollymount Strand situated on North Bull Island (see Figure 1 for 
protected areas for Santry River PAA). .ŀǘƘƛƴƎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǿŀǎ ΨDƻƻŘΩ ƛƴ нлнл ŀƴŘ Ψ9ȄŎŜƭƭŜƴǘΩ ƛƴ нлмф 
here. As this protected area is not directly affected by the Santry River discharge, National Federation 
of Group Water Schemes (NFGWS) surface water guide value of 1000/ 100 ml for E. coli (as opposed 
to bathing water limits), was considered when analysing chemistry sampling data for Santry River. 
NFGWS guide value was proposed for source protection process for untreated surface water (see 
NFGWS, 2019).   

Presence of high E. coli and total coliform concentrations are evident throughout the catchment 
(starting from the first station at Sports Grounds) indicating inputs of wastewater sources. As with the 
total ammonia and phosphate values there is a decrease in annual mean and temporal E. coli 
concentrations at the second station Ballymun Rd Bridge in 2019 and 2020, with values below 1000 
MPN / 100ml (see Table 4 for annual mean values and Appendix 1 for temporal values). This indicates 
no major impact from wastewater at this location and possible recovery from sources affecting the 
first station at Sports Grounds.  

E. coli and total coliforms concentrations increase further downstream of Ballymun Rd Bridge, with 
annual mean concentrations of E. coli usually more than twice the 1000 MPN / 100ml guidance value 
at all sampling locations. These concentrations exceeded this threshold more than 5 times at D/S 
Clonshaugh and Tonlegee Road between 2019 and 2020 (Table 4). These two stations (D/S 
Clonshaugh and Tonlegee Road) stand out with much higher annual mean concentrations (Table 4) 
and higher range of values (see higher range of values in upper quartile in boxplots, Figure 24 and 
Figure 25) indicating higher faecal pollution (and bigger wastewater inputs) upstream of these 
locations. 

2019-2020 temporal variations of faecal indicators show spikes in concentrations close to the upper 
detection limits for a number of sampling locations (see outliers at boxplots in Figure 24 and Figure 
25, and Appendix 1 for temporal data). These maximum concentrations were observed in the 
following stations: 

Maximum E. coli concentrations (2019-2020) 

¶ Following rainfall conditions: U/S Swords Road station, and O/F Bettyglen  

¶ Both rainfall and dry conditions: Tonlegee Road  
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¶ Dry conditions: D/S Clonshaugh, 
 

Maximum total coliforms concentrations (2019-2020) 

¶ Following rainfall conditions: U/S Swords Road station continuing further downstream (all 
stations downstream) 

¶ Both rainfall and dry conditions: D/S Clonshaugh station and Tonlegee  

¶ Dry conditions: D/S Airways I.E.  

 
Figure 24 Boxplots showing range of E. Coli concentrations for each monitoring station (data 2019 ς 
2020). 

 
Figure 25 Boxplots showing range of total coliforms concentrations for each monitoring station (data 
2019 ς 2020). 
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Further analysis of relationship between E. coli sampling results and 5-day rainfall prior to sampling is 
shown in Figure 26. No major correlations between the two parameters were found at all stations, 
except for the third station U/S Swords Road, where higher E. coli concentrations were associated 
with rainfall events. Similar pattern (although not as strong) was observed at D/S Airways I.E and O/F 
Bettylglen, which suggests wastewater inputs in wet conditions. 

The remaining stations, except for Ballymun Rd Bridge, where there is no exceedance of 1000/ 100 ml 
guidance value, show high E. coli concentrations (above the guidance value) for both dry and wet 
conditions. 

High concentrations occurring following a rainfall event could be potentially associated with the 
combined sewer overflow (CSO) discharges. High concentrations recorded during dry conditions may 
indicate presence of faulty CSO discharges or misconnection of the foul network to the surface water 
network.  

 
Figure 26 Relationships between E. coli concentrations and 5-day rainfall for sampling period 2019 ς 
2020. Note different Y-axis maximum values. Red line shows 1000MPN/ 100 ml NFGWS surface 
water guidance value for E. coli. 
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2.3.2. Nutrient loads  

Table 5 shows phosphate and ammonia loads calculated for each station. 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.  

Load calculations were carried out for baseline concentrations derived as average values between 
2019 ς 2020 and Q30 flows. Q30 flows were calculated for CADBURY'S hydrometric station (station 
number 09102) based on the long-term daily mean values (see flow duration curves and flow 
percentiles derived for this station in Appendix 2). This flow was then upscaled or downscaled based 
on proportional drainage area for each station. Drainage areas were delineated for this report using 
available datasets for surface water network (see section 3).  

Load calculations should be treated as guidance estimated values only, depicting scale of the issue 
rather than the absolute values. This is because calculations are based on baseline annul mean 
concentrations derived from spot sampling and average flows, therefore accuracy of the results would 
not be as high as with the high-resolution continuous measurements. Considering urban nature of the 
catchment, uncertainties may also exist with the flow calculations which are based on proportional 
drainage area.  

Load reductions are 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 and for ammonia 0.06 mg N/l. 

Load reduction = Q30 flows * (annual mean concentration ς 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 

Considering reactive nature of ammonia, load reductions for ammonia should be treated with caution 
and should be interpreted together with the ammonia concentration results. 

On average reduction of 982 kg of N and 133 kg of N is required to bring water quality for ammonia 
to Good ecological threshold for D/S Clonshaugh (Santry_010) and O/F Bettyglen (Santry_020) WFD 
monitoring locations respectively.  

If load reductions are achieved at the upstream stations, this would have a knock ς on effect on the 
stations below, which would automatically require less reduction. This is quite straightforward with 
phosphate load reduction calculations, where load reductions between the stations are calculated as 
a difference between load reductions needed between downstream and upstream stations. As 
ammonia is reactive and not stable it is not easy to predict whether concentrations at the next 
downstream station result from the same source as at the upstream station or result from the new 
sources. For example, if load reduction is achieved at D/S Airways I.E., there would be no load 
reduction required at the station downstream at D/S Clonshaugh because there is a much higher load 
reduction required at D/S Airways I.E. For the further downstream station U/S Coolock Drive, however, 
calculations for load reductions between the stations can take into consideration either:  

(i) difference between load reductions at U/S Coolock Drive and D/S Airways I.E. (c 200kg 
N/l), which would assume that load reduction at the station in between is accounted for 
at the reductions at D/S Airways I.E., therefore increase in load reductions are only 
between D/S Airways I.E. and U/S Coolock Drive; 

(ii) or (ii) difference between load reductions at U/S Coolock Drive and D/S Clonshaugh (c. 
660 kg N/l), which would acknowledge that despite improvements upstream there is still 
an increase in ammonia load reductions needed between D/S Clonshaugh and U/S 
Coolock Drive. 

Latter approach is implemented in calculations here considering reactive nature of ammonia. 
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Load analysis indicates that highest ammonia load input occurs at U/S Swords Road station, followed 
by U/S Coolock Drive station and D/S Airways I.E.  Highest loads at these stations are driven by 
multiple very high concentrations (see total ammonia discussion in section 2.3.1). At U/S Coolock Drive 
load reduction is mainly driven by one very high concentration of 4.89 mg N/l occurred in September 
2019 (an increase from 0.84 mg N/l from station upstream). If this sampling date was removed from 
the load analysis no reductions would be required at this location, and additional load reduction would 
be required at O/F Bettyglen station. Nevertheless, occurrence of such high concentration (together 
with very high BOD of 220 mg/l, COD of 727 mg/l) most likely indicates direct sewage discharge at this 
location confirming an issue. 

While load analysis shows that /S Swords Road, U/S Coolock Drive and D/S Airways I.E.  stations 
require load reductions for water quality improvement, considering reactive nature of ammonia other 
locations require additional work and ammonia source investigations. That is because high ammonia 
concentrations can have a localised impact (before they are oxidised). Analysis of ammonia 
concentrations shows localised increases of ammonia between the stations. Particular investigations 
are required for ammonia sources 1 km upstream of the WFD monitoring locations at D/S Clonshaugh 
and O/F Bettyglen (particularly D/S Clonshaugh shows multiple very high ammonia concentrations, 
Figure 11, as well as one of the highest impact from microbial pollution, Figure 24, Figure 25). 

Phosphate load would need to be reduced by c. 190 kg of P annually at D/S Clonshaugh station and by 
c. 366 kg of P annually at O/F Bettyglen monitoring location to bring these stations to below the EQS 
threshold. Unlike with the ammonia, phosphate reduction is required almost throughout all 
catchment (note no reduction required at Ballymun Rd Bridge station).  This indicates steady inputs of 
phosphate sources and, most likely, urban diffuse sources. There are, however, hotspots with higher 
load reduction required per draining area between the stations at D/S Airways I.E., U/S Coolock Drive  
and O/F Bettyglen, which may indicate additional discharges at these stations.
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Table 5 phosphate and ammonia loads and load reductions required for water quality improvements for each station in Santry River. 

 

Sports 
Grounds 

 Ballymun 
Rd Bridge 

 U/S 
Swords 
Road 

D/S 
Airways 

I.E. 

 D/S 
Clonshaugh 

WFD 
Monitoring 

location 
Santry_010 

U/S Coolock 
Drive 

Tonlegee 
Road 

Lough Derg 
Park 

O/F 
Bettyglen 

WFD 
Monitoring 

location 
Santry_020 

Area between the stations (km2) 3.2 1.4 2.1 0.3 2.3 0.4 1.1 1.2 1.5 

Total area to the station (km2) 3.2 4.6 6.7 7.0 9.4 9.8 10.9 12.1 13.6 

Q30 (m3 s-1) 0.053 0.076 0.111 0.117 0.155 0.162 0.180 0.200 0.225 

Baseline (2019-2020) NH4 
concentration (mg N/l) 

0.08 0.03 0.43 0.45 0.26 0.38 0.29 0.15 0.08 

Load (kg N/ year) 135 83 1506 1666 1276 1952 1669 961 558 

Load reduction required for the 
total area to the station (kg N/ 
year) 

35 no 
reduction  

1296 1446 982 1646 1329 582 133 

Load reduction if u/s station 
achieving Good status (kg N/ 
year) 

35 no 
reduction 

1296 149 no 
reduction 

663 no 
reduction 

no 
reduction 

no 
reduction 

Baseline (2019-2020) PO4 
concentration (mg P/l) 0.04 0.02 0.05 0.06 0.07 0.07 0.07 0.07 0.08 

Load (kg P/ year) 64 50 176 205 337 365 415 472 578 

Load reduction required for the 
total area to the station (kg P/ 
year) 

14 no 
reduction  

71 95 190 212 245 282 366 

Load reduction if u/s station 
achieving Good status (kg P/ year) 

14 no 
reduction 

57 24 95 22 33 38 83 
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2.3.3. Water quality at the inflow locations 

As part of the DCC surveillance monitoring, DCC collects and analyses additional samples from the six 
inflows to river Santry (see Figure 8): 

¶ Two of the inflows are between D/S Airways Industrial Estate and D/S Clonsaugh monitoring 
locations: 

o 45456, 
o 45459. 

¶ The remaining four inflows are between U/S Coolock Drive, and Tonlegee Road monitoring 
stations on the Santry River. 45463 and 45464 sampling locations are from the same location 
but two different pipes: 

o 45462, 
o 45463, 
o 45464, 
o 45465. 

Results of water quality from all the inflows for year 2020 are shown in Table 6. They all show 
significant issues with phosphate, ammonia, organic pollution (high BOD values and low DO values) 
and sewage pollution (high E. Coli and Total Coliforms). Sampling at 45464 shows very high COD values 
on a number of occasions indicating chemical pollution. This coincides with pH exceedance on one 
occasion. Higher COD values were recorded on occasions (single values) at 45462, 45463, and 45465. 

Higher suspended sediment concentrations were recorded at 45464 station. 

Sampling of the inflows was carried out in both dry and wet conditions (c. 1.5 ς 10mm of 3-day total 
rainfall between the sampling dates). Constant flow from these locations, together with nutrient, 
organic and chemical pollution, indicate misconnections or direct discharges.  

Where possible, subcatchments draining to these locations were identified in consultation with the 
Local Authorities and these areas will constitute referrals for further investigation for Local Authorities 
and the EPA where required. 

Table 6 Water quality results from inflows to River Santry for the year 2020.  
Ammonia 
mg/l as N 

TON 
mg/l 
as N 

P 
(React) 
mg/l 
as P 

DO % BOD 
mg/l 

COD 
mg/l 

E. coli 
MPN/ 
100ml 

Total 
Coliforms 
MPN/ 
100ml 

Cond 
µS/cm 

pH TSS 
mg/l 

> EQS 0.065 2.6 0.035 <80 or > 
120 1.5 

40 1000 
  

< 6 or 
>9 

 

> 2*EQS 0.13 
 

0.07 
 

3 
      

> 3*EQS 0.195 
 

0.105 
 

4.5 
      

45456  
05/02/2020 0.14 1.7 0.07 94 2 5 598 3194 643 8 10 

11/06/2020 0.12 1.43 0.08 79 4 22 9222 25994 591 7.7 5 

06/08/2020 0.1 1.33 0.08 82 2 5 34658 48393 507 7.8 2.5 

09/09/2020 0.1 1.65 0.04 84 3 10 1024 9768 488 8.2 7 

01/10/2020 0.09 1.69 0.07 88 2 11 4374 39726 407 8.4 5 

22/10/2020 0.38 2.17 0.13 82 2 17 4978 48393 554 8 2.5 

03/12/2020 1 1.44 0.05 72 3 11 6586 10112 531 8.2 2.5 

45459 
        

05/02/2020 0.08 1.92 0.03 94 1 10 8212 17328 844 8.1 9 

11/06/2020 0.08 0.74 0.06 82 3 18 576 4028 671 7.8 6 

06/08/2020 0.05 0.89 0.09 85 1 10 2792 20924 582 7.8 2.5 

09/09/2020 0.005 1.02 0.05 79 0.5 5 242 7746 610 7.9 2.5 

01/10/2020 0.13 1.11 0.05 81 1 11 4448 48392 453 7.9 7 

22/10/2020 0.03 1.35 0.04 75 0.5 15 292 9768 614 7.9 2.5 
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Ammonia 
mg/l as N 

TON 
mg/l 
as N 

P 
(React) 
mg/l 
as P 

DO % BOD 
mg/l 

COD 
mg/l 

E. coli 
MPN/ 
100ml 

Total 
Coliforms 
MPN/ 
100ml 

Cond 
µS/cm 

pH TSS 
mg/l 

03/12/2020 2.98 2.34 0.05 77 3 15 2828 13786 775 7.9 11 

45462  
    

05/02/2020 0.13 1.86 0.1 100 2 5 798 6510 699 8.1 10 

11/06/2020 7.24 3.56 0.5 63 21 59 48393 48393 523 7.6 25 

06/08/2020 0.1 1.27 0.1 127 9 11 2628 48393 573 8 11 

09/09/2020 0.07 1.28 0.06 91 1 5 1074 7746 597 8.1 2.5 

01/10/2020 0.1 1.54 0.14 91 9 27 5364 48393 459 8.1 13 

22/10/2020 0.15 1.6 0.08 93 4 22 3348 20924 554 8.1 7 

03/12/2020 0.24 2.21 0.09 85 4 10 3684 34658 618 8 2.5 

45463 
      

05/02/2020 0.16 1.87 0.05 97 2 11 1354 4718 756 8.1 15 

11/06/2020 0.005 1.18 0.005 74 117 222 532 34658 516 7.8 21 

06/08/2020 0.005 1.02 0.02 76 7 15 1226 24066 479 7.8 2.5 

09/09/2020 0.005 0.59 0.005 70 6 5 244 4564 382 7.8 2.5 

01/10/2020 0.14 1.43 0.07 95 2 11 12976 48393 457 8.1 2.5 

22/10/2020 0.16 1.59 0.07 89 1 14 28272 48393 578 8.1 6 

03/12/2020 0.23 2.24 0.07 82 2 11 4718 22398 614 8 2.5 

45464 
 

05/02/2020 0.35 1.87 0.04 92 7 19 1326 6152 682 8.1 16 

11/06/2020 0.25 0.42 0.005 92 1015 1797 804 22398 827 10.8 168 

06/08/2020 0.005 0.47 0.08 72 100 302 29090 241961 535 7.6 105 

09/09/2020 0.005 1.17 0.03 88 7 68 662 3248 595 8 10 

01/10/2020 0.01 0.11 0.44 75 1960 2669 17328 48393 464 7.8 320 

22/10/2020 0.11 1.08 0.08 80 166 336 7308 48393 522 7.8 11 

03/12/2020 0.2 1.71 0.23 75 9 24 18416 48393 574 8 2.5 

45465 
05/02/2020 0.16 1.94 0.15 98 3 12 1276 5206 753 8.1 14 

11/06/2020 7 3.38 0.48 88 13 58 48393 48393 511 7.8 8 

06/08/2020 0.14 1.51 0.2 84 1 5 1366 48393 407 8 2.5 

09/09/2020 0.005 1.12 0.1 93 0.5 5 568 11588 381 8 2.5 

01/10/2020 0.11 1.4 0.07 91 8 30 9222 48393 460 8.1 6 

22/10/2020 0.13 1.55 0.07 88 2 10 20924 48392 583 8.1 5 

03/12/2020 0.19 2.25 0.08 84 1 12 2592 13734 624 8 2.5 

Note that annual mean EQS was used for ammonia, phosphate, BOD, and TON (coastal waterbody). COD 
threshold from Surface Water Regs (1989) was used as threshold indicator and NFGWS surface water guidance 
value for E. coli.  

2.4.  Supplementary Information   

2.4.1.   DCC macroinvertebrate sampling 

Small Stream Risk Score (SSRS) sampling was carried out by DDC staff on 24th June 2020. Locations 
with the summary of the finding are shown in Figure 27. No class A taxa were found at any of the sites 
where kick sampling was carried out and pollution tolerant taxa were dominating showing an impact 
at all locations. 

Most upstream station at Sillogue golf course showed heavy (>10cm deep) siltation with very low 
flows, therefore kick sample was not carried out at this location. 

Very low oxygen levels (~54%) were recorded at Oak crescent location (note that it is the same location 
as U/S Swords Road chemistry sampling point, which also shows the lowest DO levels recorded in the 
catchment). This was also the only site where filamentous algae were abundant (with moderate 
shading) indicating nutrient enrichment at this site. This sampling location was approx. 100m 
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downstream of a pumping station and CSO, and that sanitary products were visible with gross 
contamination in the river. 

At D/S Bettyglen station, which is also WFD monitoring location with no biological monitoring for 
ecological status, results show no class A taxa, few B and D taxa with sample dominated by group C 
taxa. This is indicative of Q3 ς Poor biological conditions. 

 
Figure 27 DCC SSRS sampling locations and summary of findings. 
 

2.4.2 Mobile Monitoring Unit (MMU) investigative assessment  

As part of Water Framework Directive (WFD) implementation process in the 1st cycle RBMP,the 
Eastern River Basin District established a Mobile Monitoring Unit (MMU) to gather monitoring data 
and identify local pressures. MMU investigative assessment was undertaken in the Santry River in 
October 2008. This assessment included recordings of outfalls, pipes, and discharges along Santry 
River (Smietanka, 2008). These are shown in section 3, describing catchment pathways. 

2.4.3 daa Drainage Masterplan  

daa is in the process of completing a Drainage Masterplan for Dublin Airport. The Masterplan is a 
holistic long-term development strategy for drainage infrastructure at Dublin Airport, which outlines 
a long-term phased and coherent approach to future improvements in drainage infrastructure.  

As part of this work, an enhanced surface water monitoring programme has been developed and 
implemented. The programme involves regular sampling of all waterbodies draining daa lands. It has 
been developed to facilitate the identification of water quality pressures impacting the waterbodies 
surrounding the Airport Campus.  

The programme specifies a number of monitoring locations on surface water contributions to the 
upper reaches of the Santry catchment. The locations have been selected to assess the impact of 
surface water runoff from agricultural land, logistical centres, and the airfield. It is envisaged that data 

 

Sillogue golf course 
Significant issue: heavy 
siltation, low flows 
Pressures: drained channel, 
erosion  

Oak crescent 
Stream at Risk (SSRS 1.6) 
Significant issue: nutrients, moderate siltation 
Pressures: channelisation, wastewater (visible 
sanitary products), moderate litter 

 

D/S railway line, Raheeny 
Stream at Risk (SSRS 4.8) 
Significant issue: moderate siltation 
Pressures: Utility pipes - obstruction to flow and 
collecting litter and debris, litter present 

 

D/S Bettyglen 
Stream at Risk (SSRS 4) 
Significant issue: unknown 
Pressures: litter present, evidence 
of ragging. 
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from such sampling locations will indicate the relative contribution of each of these pressures on the 
water quality in the upper catchment.  

It is proposed that the data generated by this monitoring programme will be made available on an 
annual basis to the members of the daa Drainage Management Plan Technical Working Group.1  

Currently, while some data collected from short-term daa surface water monitoring campaigns is 
available, there is insufficient information to conclude on the impact of airport activities on water 
quality in the Santry catchment. 

2.4.4 Santry Ponds -  water quality data  

Technological University Dublin together with Fingal County Council have established The Fingal Water 
Project (https://www.fingal.ie/fingal-water-project). This is a new pilot initiative that proposes to 
evaluate use of Floating Treatment Wetlands as a measure to uptake pollutants in Santry Ponds, 
located just upstream of Swords Road. As part of this project, water quality indicators (nutrients, BOD 
and COD) are being monitored for the period of 2018 ς 2023. Extract water quality information shows 
intermittent issues with phosphate, ammonia and BOD concentrations; however, no conclusions can 
be drawn here before full results and data analysis is carried out by the project (TUD, 2022). Excessive 
algal growth in the ponds indicate nutrient sources upstream of the lake. 

2.5. Conclusion on Significant Issues 

Significant Issues affecting water quality in Santry_010 and Santry_020 are phosphate, total ammonia, 
organic pollution affecting dissolved oxygen levels and faecal pollution. Key massages arising from 
water quality analysis are summarised here. 

Santry_010 

¶ Poor ecological status for all WFD cycles. 

¶ Significant issues at the WFD monitoring location, Clonshaugh Rd Br:  
o phosphate: consistent exceedance of the annual mean EQS, baseline concentration 

c. twice EQS. 
o total ammonia: consistent exceedance of the EQS, baseline concentration c. 2.5 times 

EQS based on the WFD sampling, LAs sampling shows 4.6 time exceeded annual mean 
EQS in 2020. 

o organic pollution: moderate oxygenation conditions, high BOD values. 
o faecal pollution: high E. coli and Total Coliforms based on LA sampling.  

¶ Extensive additional LAs sampling with five stations in this waterbody and additional 
assessments in Santry_010 provide more detail on the level of impact and differences 
between the stations. 

 

o Sports Grounds:  
Á total ammonia generally in low concentrations, however, one single very high 

value in 2020 (with high BOD and COD) indicating issues with direct discharge 
upstream of this station. 

Á the only station with high TON possible due to less urbanised nature of the 
catchment and more free draining soils. 

Á phosphate issue, baseline concentration (2019-2020): 0.04 mg P/l. 

 

1 The Drainage Management Plan has been developed by daa to provide a framework to facilitate improvement 
of surface water quality and ecological status in waterbodies draining the airport campus in line with the WFD. 
The Plan sets out procedures and protocols for the formation of a Technical Working Group with responsibility 
for oversight and review of the Plan. The Plan responds to the Surface Water Quality objectives of the Dublin 
Airport Local Area Plan (LAP) 2020. It represents daaΩs commitment to a targeted, phased approach to achieving 
the appropriate water quality status objectives.   
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Á high faecal indicators. 
Á heavy siltation (>10cm deep) and low flows noted with DCC assessments (no 

habitats for biological assessments). 
o Ballymun Rd Bridge:  

Á Second station shows recovery with no issues in total ammonia, phosphate 
(2019-2020) or E. coli (2019-2020). Although some discharges may occur with 
COD, BOD or suspended sediment issues. 

o U/S Swords Road, D/S Airways I.E. and D/S Clonshaugh 
Á Last three stations show significant increase in total ammonia concentrations 

(starting at U/S Swords Road), with values c. 4.6 times the EQS in 2020.  
Á Phosphate concentrations are rising going downstream all exceeding EQS. 
Á Issues with oxygenation conditions (lowest values recorded at U/S Swords 

Road ς 43%; supersaturation at at D/S Clonshaugh). 
Á Increase in faecal indicators concentrations at these three stations. Maximum 

E. coli and total coliforms occurring after rainfall at U/S Swords Road station. 
D/S Clonshaugh shows very high concentrations in dry and wet conditions. 
Highest impact at D/S Clonshaugh station. 

Á All parameters indicative of sewage pollution. 
Á DCC biological sampling at Oak crescent (U/S Swords Road location) confirms 

stream is at risk with SSRS of 1.6 indicating impacts from wastewater with DO 
54%, abundant filamentous algae growth and sanitary products present in the 
river. 

Á Algal blooms in Santry Ponds (upstream of U/S Swords Road) indicate nutrient 
sources upstream of the ponds. 
 

¶ Load calculations:  
o c. 982 kg of N per year load reduction is required at the D/S Clonshaugh monitoring 

station to bring it below total ammonia EQS. Highest reductions are required at the 
U/S Swords Road station followed by D/S Airways I.E.. However, considering reactive 
nature of ammonia and its localised impact, reductions are also required further 
downstream, in particular 1km upstream of WFD monitoring location at D/S 
Clonshaugh. 

o c. 190 kg of P pear year load reduction is required at the D/S Clonshaugh monitoring 
station to bring it below phosphate EQS. 

Santry_020 

¶ Unassigned waterbody due to no biological monitoring at this location, however, EPA 
extrapolated status indicate Moderate conditions based on the expert judgement. Chemistry 
sampling and DCC biological sampling are indicative of Poor ecological conditions in 
Santry_020.  

¶ Significant issues at the WFD monitoring location, Bettyglen:  
o phosphate: consistent exceedance of the annual mean EQS, baseline concentration 

twice EQS. 
o total ammonia: although no exceedance 2019-2020 for the WFD sampling, there 

were exceedances in previous years. LAs sampling show values twice the EQS in 2018-
2019. 

o organic pollution: high BOD values. 
o faecal pollution: high E. coli and Total Coliforms based on LA sampling.  

¶ Extensive additional LAs sampling with four stations (U/S Coolock Drive, Tonlegee Road, Lough 
Derg Park, O/F Bettyglen) in this waterbody provide more detail on the level of impact. 

o Highest total ammonia concentrations impacts seen at the stations just downstream 
of D/S Clonshaugh (U/S Coolock Drive and Tonlegee Road), with impact reduced going 
downstream (Lough Derg Park and O/F Bettyglen). 
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o Consistent high concentrations of phosphate (all exceeding c. twice the EQS) at all 
stations with increasing trends going downstream indicating inputs at all locations.  

o Faecal pollution evident at all stations with very high concentrations of E. coli and 
total coliforms. Highest impact at Tonlegee Road station. 

o Issues with oxygenation conditions. Low DO on occasion at U/S Coolock Drive station. 
Supersaturation of above 120% DO levels can be observed on occasions at Tonlegee 
Road and Lough Derg Park. High BOD throughout. 

o All parameters indicative of sewage pollution. 

¶ Load calculations:  
o c. 133 kg of N per year load reduction is required at the O/F Bettyglen monitoring 

station to bring it below total ammonia EQS. If load reductions were achieved in 
Santry_010 (total ammonia was below EQS at D/S Clonshaugh monitoring station), 
additional total ammonia load reductions in Santry_020 would be required at the 
U/S Coolock Drive Station. Note that this load is driven by a very high ammonia 
concentration value of 4.89 mg N/l (an increase from 0.84 mg N/l from station 
upstream), which by itself indicate an issue at this station. Additionally, considering 
localised impact of ammonia, reductions are required 1km upstream of O/F Bettyglen 
monitoring station.  

o c. 366 kg of P pear year load reduction is required at the O/F Bettyglen monitoring 
station to bring it below phosphate EQS. All locations are contributing phosphate 
inputs (there is increasing concentrations going downstream). 
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3. Pathway Information and Analysis 

Santry catchment is an urban catchment and with mainly sealed soils 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, however, parts of the catchments where there is presence of vegetated areas between the 
buildings, green urban areas or arable land in the headwaters. In those cases, soils would allow for 
either overland flow or groundwater recharge. In these areas there is a mixture of free and poorly 
drained soils, underlying bedrock in Dinantian Lower Impure Limestones, Dinantian Upper Impure 
Limestones or Dinantian Pure Unbedded Limestones. Maps showing underlying geology, drainage soil 
types, and Corine land use are shown in Figure 28 to Figure 31. Table 7 summarises source - pathway 
- receptor information for Santry River. 

Table 7 Summary of source ς pathway ς receptor information for Santry River PAA. 

Source Pathway Receptor 

Urban Runoff 

 

 

 

 

¶ Surface Drains 

¶ (Sewer Network) 

 

Santry River 

Misconnections from:  

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

 

¶ Surface Drains 

¶ Sewer Network 

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 

Santry River 

groundwater 
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Figure 28 Soil drainage classes in Santry River PAA.  

 
Figure 29 Aquifer type in Santry River PAA.  
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Figure 30 Rock Unit in Santry River PAA.  

 
Figure 31 CORINE land use in Santry River PAA.  
 
























































































