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Full Report for Waterbody Southwestern Irish Sea - Killiney Bay (HA10)

River Basin Management Plans (RBMPs) have been published for all River Basin Districts in Ireland in accordance with 
the requirements of the Water Framework Directive. The WaterMaps viewer is an integral part of the River Basin 
Management Plan and provides access to information at individual waterbody level and at Water Management Unit 
level for all the River Basin Districts in Ireland.

The following report provides summary plan information about the selected waterbody (indicated by the pin in the map 
above) relating to its status, risks, objectives, and measures proposed to retain status where this is adequate, or 
improve it where necessary. Waterbodies can relate to surface waters (these include rivers, lakes, estuaries [transitional 
waters], and coastal waters), or to groundwaters. Other relevant information not included in this report can be viewed 
using the WaterMaps viewer, including areas listed in the Register of Protected Areas.

You will find brief notes at the bottom of some of the individual report sheets that will help you in interpreting the 
information presented. More detailed information can be obtained in relation to all aspects of the RBMPs at 
www.wfdireland.ie.

Date Reported to Europe:July 2010

Date Report Created 24/05/2016



Summary Information:

Coastal Waterbody

IE_EA_100_0000WaterBody Code:

WaterBody Category:

WaterBody Name: Southwestern Irish Sea - Killiney 
Bay (HA10)

Overall Status: High

Overall Risk: 1a At Risk

Overall Objective: Protect

Report data based upon final RBMP, 2009-2015.

Water Management Unit: N/A

Heavily Modified: No

The information provided above is a summary of the principal findings related to the selected waterbody. Further details 
and explanation of individual elements of the report are outlined in the following pages.

Date Reported to Europe:July 2010

Date Report Created 24/05/2016



Status Report

Coastal Waterbody

IE_EA_100_0000WaterBody Code:

WaterBody Category:

WaterBody Name: Southwestern Irish Sea - Killiney 
Bay (HA10)

Overall Status Result: High

Water Management Unit: N/A

Heavily Modified: No

Status Element Description Result

Status information

DIN Dissolved Inorganic Nitrogen status N/A

MRP Molybdate Reactive Phosphorus status N/A

DO Dissolved oxygen as per cent saturation status N/A

BOD Biochemical Oxygen Demand (5-days) status N/A

PHY Macroalgae - phytobiomass status N/A

OPP Macroalgae - opportunistic algae status N/A

RSL Macroalgae - reduced species list status N/A

ANG Angiosperms - Seagrass and Saltmarsh status N/A

BIN Benthic Invertebrates status N/A

FIS Fish status N/A

HYD Hydrology status N/A

MOR Morphology status N/A

SP Specific Pollutant Status N/A

PAS Overall protected area status N/A

ES Ecological Status High

CS Chemical Status N/A

SWS Surface Water Status N/A

EXT Extrapolated status N/A

DON Donor water bodies N/A

Date Reported to Europe:July 2010

Date Report Created 24/05/2016



n/a - not assessed

Status
By ‘Status’ we mean the condition of the water in the waterbody. It is defined by its chemical status and its ecological 
status, whichever is worse. Waters are ranked in one of 5 status classes: High, Good, Moderate, Poor, Bad. However, 
not all waterbodies have been monitored, and in such cases the status of a similar nearby waterbody has been used 
(extrapolated) to assign status. If this has been done the first line of the status report shows the code of the waterbody 
used to extrapolate.

You can read more about status and how it is measured in our RBMP Document Library at
www.wfdireland.ie (Directory 15 Status).

Date Reported to Europe:July 2010

Date Report Created 24/05/2016



Risk Report 

Coastal Waterbody

IE_EA_100_0000WaterBody Code:

WaterBody Category:

WaterBody Name: Southwestern Irish Sea - Killiney Bay 
(HA10)

Overall Risk Result: 1a At Risk

Water Management Unit: N/A

Heavily Modified: No

Risk Test Description Risk

Marine Direct Impacts

MDI1 Dangerous Substances na N/A

MDI2 OSPAR na N/A

MDI3 UWWT Regs Designations na N/A

MDIO Marine Direct Impacts Overall - Worst Case na N/A

Morphological Risk Sources

CM1 Dredging na N/A

CM2 Deposition na N/A

CM3 Coastal Defences na N/A

CM4a Built Structures - Port Tonnage na N/A

CM4b Built Structures - Industrial/Urban Shoreline na N/A

CM4c Built Structures - Industrial Intakes na N/A

CM5 Intensive Landuse (Coastal Lagoons) na N/A

MOR Overall Morphological Risk - Worst Case 2b Not At Risk

MOR Overall (MIMAS) Morphological Risk - Worst Case (2008) na N/A

Overall Risk

CP Worst case of Point and Marine Direct Impacts Overall (2008) 1a At Risk

RA Coastal Risk Overall - Worst case (2008) 1a At Risk

Point Risk Sources

CP1 WWTPs (2008) 1a At Risk

CP2 CSOs 2b Not At Risk

CP3 IPPCs (2008) 2b Not At Risk

CP4 Section 4s (2008) 2b Not At Risk

CP5 WTPs/Mines/Quarries/Landfills na N/A

CPO Overall Risk from Point Sources - Worst Case (2008) 2b Not At Risk

Date Reported to Europe:July 2010

Date Report Created 24/05/2016



Risk
By 'risk' we mean the risk that a waterbody will not achieve good ecological or good chemical status/potential at least by 
2015. To examine risk the various pressures acting on the waterbody were identified along with any evidence of impact 
on water status. Depending on the extent of the pressure and its potential for impact, and the amount of information 
available, the risk to the water body was placed in one of four categories: 1a at risk; 1b probably at risk; 2a probably not 
at risk; 2b not at risk. Note that '2008' after the risk category means that the risk assessment was revised in 2008. All 
other risks were determined as part of an earlier risk assessment in 2005.

You can read more about risk assessment in our 'WFD Risk Assessment Update' document in the RBMP document 
library, and other documents at www.wfdireland.ie (Directory 31 Risk Assessments).

Date Reported to Europe:July 2010

Date Report Created 24/05/2016



Coastal Waterbody

IE_EA_100_0000

Objectives Report

WaterBody Code:

WaterBody Category:

WaterBody Name: Southwestern Irish Sea - Killiney Bay 
(HA10)

Overall Objective: Protect

Water Management Unit: N/A

Heavily Modified: No

Objectives Description Result

Objectives information

OB1 Prevent deterioration objective No Status

OB2 Restore at least good status objective No Status

OB3 Reduce chemical pollution objective No Status

OB4 Protected areas objective Protect

OBO Overall objectives Protect

Extended timescales
Extended timescales have been set for certain waters due to technical, economic, environmental or recovery constraints. 
Extended timescales are usually of one planning cycle (6 years, to 2021) but in some cases are two planning cycles (to 
2027).

Objectives
In general, we are required to ensure that our waters achieve at least good status/potential by 2015, and that their status 
does not deteriorate. Having identified the status of waters (this is given earlier in this report), the next stage is to set 
objectives for waters. Objectives consider waters that require protection from deterioration as well as waters that require 
restoration and the timescales needed for recovery. Four default objectives have been set initially:-

Prevent Deterioration
Restore Good Status
Reduce Chemical Pollution
Achieve Protected Areas Objectives

These objectives have been refined based on the measures available to achieve them, the latter's likely effectiveness, 
and consideration of cost-effective combinations of measures. Where it is considered necessary extended deadlines 
have been set for achieving objectives in 2021 or 2027.

Date Reported to Europe:July 2010

Date Report Created 24/05/2016
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1. INTRODUCTION 
 

1.1 BACKGROUND TO STUDY 2010 

 

A marine outfall study was carried out by Irish Hydrodata Ltd. (IHD) in 1999 (report in 2000, 

ref.1) in order to evaluate the performance of outfalls at Shanganagh and Bray.  At that time, 

those marine outfalls discharged untreated municipal effluent to the Irish Sea.  The performance 

of the outfalls in terms of bacterial impacts was also examined as it was thought that the 

provision of treatment could mean that only one primary outfall would be required.  

 

The study included the construction of a 2D depth-averaged hydrodynamic flow model and 

associated faecal coliform dispersion model. 

 

For this present study, IHD was requested by WYG Ireland (WYG) on behalf of Dun Laoghaire-

Rathdown County Council (DLRCC), to investigate the fate of dissolved inorganic nitrogen (DIN) 

discharging from the Shanganagh outfall, the River Dargle and the Bray storm outfall.  It is a 

condition of the Waste Water Discharge Licence (WWDL) application that compliance with S.I. 

272 of 2009 (ref. 2) for DIN is achieved.  The model’s results are to be compared with the S.I. 

allowable levels. 

 

The 2D model originally constructed in 1999, is to be used in this current investigation.  A 

conservative scenario is considered and the DIN is treated as a very slowly decaying 

contaminant akin to its actual behaviour in winter.  A worst case scenario is to be expected 

during neap tides when ranges are reduced and water exchanges limited. 

 

Partial extracts from the 1999 study are included in this document to give a more complete 

description of the 2010 study. 

 

1.2 STUDY BRIEF 2010 

 

The objectives of the study as defined by WYG were: 

 

to make an assessment of the fate of DIN discharging in various combinations of flow and 

concentration from: 

 a. Shanganagh Outfall; 

     b. River Dargle; 

     c. Storm Outfall at Bray; 

 

and to predict if compliance is achieved with S.I. 272 of 2009 for DIN. 

 

1.3  SUMMARY OF STUDY WORKS 1999 

 

 In 1999 the following study works were undertaken: 

 

 a two dimensional flow model was set-up for the sea area stretching from Howth Head 

to Greystones, a distance of 30km.  The model extended approx 20km offshore and 

was used to simulate water circulation; 
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 a two dimensional bacterial dispersion model of the sea area outlined above was 

prepared; 

 

 field measurements, including dye, drogue and current metering in the vicinity of 

Shanganagh outfall, were carried out to confirm those made in earlier studies in 1969-

1974. 

 

The results of these works are described in various sections of the report of the 1999 study. 
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2. OCEANOGRAPHIC CHARACTERISTICS OF AREA  
 

2.1 BATHYMETRY 

 

 During model construction, information relating to water depths and general bathymetric 

features of the area were obtained from Admiralty Chart Nos. 1468 & 1415.  Bathymetric data 

from other sources was used where appropriate.  The model bathymetry is shown in Figure 2.1. 

 

2.2 TIDES AND WATER LEVEL CHANGES 

 

 The tidal regime off the coast is semidiurnal with two high waters (HW) and two low waters (LW) 

each day.  A gradual increase in tidal amplitude is observed northward along the coast.  The 

main tidal features are summarised in Table 2.1.  

 

LEVEL Greystones Dublin Port Kish Light 

Mean High Water Spring (MLWS) 1.40 1.60 1.68 

Mean High Water Neap (MLWN) 0.75 0.90 1.29 

Mean Sea Level (MSL) -0.07 -0.10 0.04 

Mean Low Water Neap (MHWN) -0.89 -1.00 -1.21 

Mean Low Water Spring (MHWS) -1.54 -1.80 -1.60 

 Table 2.1 - Tidal statistics (m) relative to Malin Head datum. 

 

2.3  TIDAL STREAMS AND CURRENTS 

 

 The general circulation patterns of the western Irish Sea have been well documented through 

the years.  Along the Dublin/Wicklow coast, Admiralty charts and tidal atlases provide a more 

specific indication of the current patterns.  

 

The tidal currents off Bray and Shanganagh generally run parallel to the coast.  Speeds reach 

maximum values of about 1.0 knot (~0.5m/s) during spring tides.  In the vicinity of Dalkey Island 

the speeds are somewhat higher, increasing locally to more than 2 knots (~1m/s).  Current 

meter data from various studies was assessed and incorporated into the original model 

construction. 

 

Dye dispersion and drogue data for the Shanganagh outfall location were recorded as part of 

the 1999 study.  A recording current meter was also deployed at the outfall for 24 hours and 

measured speed and direction data. 

 

Extensive drogue and dye track data were also available for the Bray Outfall from previous 

studies.  Some older data for the Shanganagh outfall was also obtained. 

 

All of this data was used for calibration and verification of the model. 
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Figure 2.1 
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3   PREDICTIVE MODEL OF WATER QUALITY 
 

3.1  OVERVIEW OF MODELLING APPROACH AND METHODS 

 

 Hydrodynamics 
 

 A two dimensional depth averaged flow model (M2D, ref:3) was used to simulate the tidal 

circulations in the study area  and provide an hourly flow pattern for both the spring and neap 

tidal cycles.  The effects of wind were included in terms of enhanced horizontal mixing along the 

axis of the wind vector. 

 

 Dispersion of Effluent 
 

 The model used for predicting the effluent dispersion patterns (TRACK, ref: 4) is based on the 

concept of particle tracking.  With this technique, the continuum of dispersed contaminant is 

simulated by a cloud of discrete particles.  The model operates on the same grid as that 

employed in the flow models and particles are tracked in 3-dimensional space. 

 

3.2 2D - FLOW MODEL  

 

 Model Framework 

 

  In the 2D coastal circulation model the bathymetry was defined on a rectangular grid with cells 

of horizontal dimension 100m x 100m.  The model extended for 200 grid cells east-west (20km), 

from the mainland to the far side of the Kish Bank, and for 300 grid cells north-south (30km), 

from Howth Head to Greystones.  The model was centred on Bray and Shanganagh, (Figure 

2.1).  The large model area was necessitated by the tidal excursions and the need to ensure 

boundary effects did not impact the flows in the region of the outfalls. 

 

 Current Analysis Method 

 

 The computer model (M2D) was used to determine the current flow patterns based on the 

bathymetric grid described above.  The model is based on a finite difference solution of  the 

equations of motion of fluid flow and incorporates non-linear effects, wind induced currents and 

drying bank features.   Boundary conditions are then applied in the form of tidal oscillations and 

the equations of motion solved for each cell at successive time steps.   

 

 Several model runs were then conducted for a range of boundary parameters to obtain 

simulations equivalent to mean neap and mean spring tides.  

 

2 D - Flow Model Calibration 

 

 Calibration of the model is achieved by comparing predicted current speeds with field 

measurements and adjusting model coefficients as required.  The method is robust in 

that once bathymetry and tidal elevations are specified to a reasonable accuracy and 

typical model coefficients employed, good predictions will be obtained without the 

need for specific adjustments. 
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A typical model output, for maximum ebb on a spring tide, is presented in Figure 3.1.  

Maximum flood on a spring tide is presented in Figure 3.2.  The maximum neap tide 

ebb and flood cases are presented in Figures 3.3 and 3.4 respectively.  Highest 

speeds occur to the south of the model area, near Greystones while the slackest ones 

are predicted for Dublin Bay. 

 

3.3 2D - DISPERSION MODEL 
 

 Model Approach 
 

 Dispersion was simulated using the particle tracking model TRACK.  In the model the discharge 

of effluent material is represented by a number of discrete particles.  As the simulation 

progresses through time, a series of particles are released at the outfall location.  During each 

time step the particles are moved horizontally by the current flows.  In addition to these 

advective steps, each particle is moved by random steps along the three coordinate axes in 

order to simulate the effects of horizontal and vertical diffusion.  The model, therefore, uses flow 

fields which are two dimensional in plan but tracks particles in three dimensions.  This allows 

relatively simple representation of the currents to be used whilst enabling the processes of 

vertical mixing to be included. 

 

 The particle step length which simulated diffusion in the models was selected randomly in the 

range +/- infinity according to an appropriate Gaussian probability density function. 

 

 Dispersion Coefficients 
 

 In shallow coastal waters, dispersion results from a combination of physical mechanisms.  

These principally relate to the current and the manner in which it varies both vertically and 

laterally.  The greater the 'velocity shear' the more rapid will be the dilution of the effluent.  The 

horizontal diffusion coefficient was determined from the effective value arising from the shear 

dispersion caused by the vertical profile of tidal velocity.  

 

 The effect of wind is to promote more rapid mixing.  This was simulated by an increased 

diffusion coefficient.  

 

 Decay 

 

 The process of contaminant decay was included in the model by evaluation of the probability of 

decay for each particle during each time step.  This was expressed as a function of T90 where 

T90 is the time for 90 percent decay.  An actual decay event occurred when a random number 

was less than this probability. 

 

 In the simulations produced for this study, the decay time was defined to be 10 days and so the 

results achieved equilibrium within 10% after one day and within 1% after twenty tides. 
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 Model Simulations 
 

 The simulations made by the model were of twenty tidal cycles’ duration using a time step of 

100 seconds.  Each time step, 100 particles were released giving a total of 894240 particles 

overall.  However, due to the effects of decay (T90 = 10 days) and particle loss across the 

model’s south and north boundaries, there were approximately 200,000 particles remaining in 

the model at the end of each simulation.   

 

 

 Calculation of Contaminant Concentrations 
 

 Concentrations of effluent were estimated by counting the number of particles in each model 

grid cell (100m x 100m).  This produced the number of model particles in a volume of water 

which was determined by the horizontal cell dimensions and the water depth at that point.   

 

Dispersion Model Calibration 

 

 Verification of the combined flow/particle track dispersion model was achieved by comparing 

simulated drogue tracks with field data and similarly, comparing patch releases of particles with 

dye track data.  The agreement was good in that the excursions and patch dimensions were 

very similar to those recorded. The reader is referred to the original 1999 study report for more 

detailed information. 

 

3.4 OUTFALL SITES AND DISCHARGE CHARACTERISTICS 
  

 Discharge Locations 
 

 In the model, effluent was discharged at a location corresponding to the existing Shanganagh 

outfall discharge point.  

 

The storm outfall at Bray was simulated as a point source as it effectively discharges at the 

mouth of the harbour. 

 

The River Dargle, as a source of contamination, was also simulated in this manner. 

 

 Effluent Flow Rates and Concentrations 
 

 The model simulates discharges at the WWTP at Shanganagh.  This is the combined effluent 

from Shanganagh and Bray. 

 

 Shanganagh Outfall 

 

 A number of discharge cases were modelled as described below (the flow data was supplied by 

WYG):- 

 

o The low flow scenario for the Design Year of 2018 at the Shanganagh WWTP is 1xDWF.  

This is the total flow from Shanganagh and Bray and is 0.377m
3
/sec. 
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o The average flow scenario for the Ultimate Design Year of 2031 at the Shanganagh 

WWTP is 1.25xDWF.  This is the total flow from Shanganagh and Bray and is 

0.598m
3
/sec. 

 

Figures supplied by WYG indicate that “the proposed secondary treatment plant will result in a 

reduction in total nitrogen in the wastewater by 20%, resulting in a typical N value of 30-35mg/l 

for effluent quality”.   A value of 35mg/l DIN was used in all simulations of discharge at the 

Shanganagh outfall. 

 

 The discharge from the Shanganagh outfall is modelled as a continuous release of particles for 

twenty tidal cycles.  Model results of concentration are obtained at intervals of 1/12
th 

of a tidal 

cycle for the last of the twenty cycles. 

 

 River Dargle 

 

Flow data obtained from the Environmental Protection Agency (EPA) indicates a mean flow for 

the River Dargle of 3.4m
3
/s. 

 

The DIN value of 2.6mg/l used in the model comes from the report ‘Proposed Environmental 

Quality Standards for General Components in Surface Waters in Ireland’ (ref. 5).  Also, the EIS 

for the Bray Flood Defence Scheme (ref. 6) contains information on water samples collected in 

the Dargle catchment during 2001-2003.  A median Oxidised Nitrogen value of 2.3mg/l is 

indicated for a location 1km upstream of Bray Bridge and a value of 3.2mg/l for a location 

upstream of Glencullen Bridge.  These figures would indicate that a value of 2.6mg/l is 

reasonable. 

  

 The discharge from the River Dargle is modelled as a continuous release of particles for twenty 

tidal cycles.  Model results of concentration are obtained at intervals of 1/12
th 

of a tidal cycle for 

the last of the twenty cycles. 

 

 Bray Storm Outfall 

 

At the Bray storm outfall, the flow value modelled was the same as used in the 1999 study, 

which is 0.254m
3
/sec. 

 

A two-fold dilution of the effluent concentration is assumed during the overflow, leading to a 

value of 18mg/l DIN. 

 

 The discharge from the Bray storm outfall is modelled as a continuous release of particles for 

tidal cycle #15 only, i.e. for 12.5hrs.  Model results of concentration are obtained at HW and LW 

for each of the next five
 
tidal cycles. 
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 The modelled flows and concentrations are summarised in Table 3.2. 

 

Case Model Scenario Flow Rate 

m
3
/day 

Flow Rate 

m
3
/sec 

Concentration 

DIN (mg/l) 

1 WWTW Shanganagh 
(Design Year 2018) 

Low Flow (1xDWF) 

32572 0.377 35.0 

     

2 WWTW Shanganagh 
(Design Year 2031) 

Average Flow 
(1.25xDWF) 

51623 0.598 35.0 

     

3 River Dargle 

(mean flow) 

293760 3.4 2.6 

     

4 Bray Storm Outfall 21946 0.254 18.0 

     

 Table 3.1 – Modelled Effluent Discharge Characteristics 

 

3.5 DISPERSION MODEL RESULTS  

 

 Dispersion of Discharges 
 

For model cases 1, 2 and 3 of Table 3.2, simulations were first conducted for both spring and 

neap tide ranges under calm conditions.  The simulations were then repeated with increased 

lateral diffusion corresponding to an equivalent onshore wind of 7m/s.  This was done for the 

continuous release scenarios at the Shanganagh outfall and the River Dargle.  For the Bray 

Storm Outfall, the worst case scenario of neap tide range with calm conditions was modelled.  

In total, 13 simulations were conducted.  Results are presented in graphical form in Appendices 

1 and 2. 

 

Model Output 

 

The results from the continuous discharges from the Shanganagh outfall and the River Dargle 

for corresponding model runs (e.g. spring-range/calm, spring-range/wind, neap-range/calm and 

neap-range/wind) have been combined as indicated in Table 3.3. 

 

Time series data of DIN concentration (Appendix 1) is generated for groups of model cells 

(coastal inspection strips) at selected locations along the coast.  These locations are shown in 

Figure 3.5 and correspond to a number of bathing or water sport areas as used in the 1999 

study.  The plots show the average concentration at each model output time step.  The average 

value is that computed over the number of cells in a strip within which concentrations are 

recorded (note that not all cells within any strip are necessarily filled). 

 

The contour plots of DIN (Appendix 2) are based on the concentration as determined by the 

number of particles within each cell (100mx 100m), each particle being equivalent to a pre-

defined effluent source volume. 
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Model Scenario Flow Rate 

m
3
/sec 

DIN 
(mg/l) 

Spring/
Calm 

Spring/
Wind 

Neap/ 

Calm 

Neap/ 

Wind 

WWTW Shanganagh 
(Design Year 2018) 

Low Flow (1xDWF) 

+ 

River Dargle 

(mean flow) 

0.377 

 

 

 

3.4 

35.0 

 

 

 

2.6 

 

 

CM40 

 

 

CM41 

 

 

CM42 

 

 

CM43 

       

WWTW Shanganagh 
(Design Year 2031) 

Average Flow 
(1.25xDWF) 

+ 

River Dargle 

(mean flow) 

0.598 

 

 

 

 

3.4 

35.0 

 

 

 

 

2.6 

 

 

CM50 

 

 

CM51 

 

 

CM52 

 

 

CM53 

       

Bray Storm Outfall 0.254 18.0   CM62  

       

 Table 3.2 – Model result combinations and associated model output labelling 
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Figure 3.1 
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Figure 3.2 
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Figure 3.3 
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Figure 3.4 
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Figure 3.5 
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4. CLOSURE  
 

4.1 This report presents the findings of a modelling study of the proposed treated waste water from 

the municipalities of Shanganagh and Bray, discharging from the Shanganagh outfall.  The 

study assesses the DIN based on certain effluent characteristics.  It is an objective of the study 

to see if the DIN levels in the receiving waters resulting from the discharges are compliant with 

S.I. 272 of 2009.  The S.I. indicates that for coastal water bodies with salinity levels of 34.5psu, 

DIN values must be less than or equal to 0.25mg/l to achieve ‘Good’ status. 

 

4.2 The general oceanography of the region is typical of open coastal sites.  The tidal currents flow 

parallel to the shoreline with peak speeds in excess of 0.5m/s.  Dispersion characteristics are 

good as shown by dye and drogue data.  Tidal ranges in the area are approx. 3.2m on springs 

and 2.0m on neaps. 

 

4.3 A two dimensional flow model together with a particle track dispersion model (originally 

constructed and used in the 1999 study) was used to simulate the discharges.  Results in the 

form of plots of contours of DIN concentration were prepared for the simulations.  The results 

from the Shanganagh outfall simulations were combined with those from the River Dargle for 

presentation purposes.  The results for the Bray storm outfall simulation are presented alone.  

All results are presented in Appendix 2. 

 

4.4 To facilitate interpretation of the different model/effluent discharge scenarios seven 

representative coastal water strips were examined for average DIN concentration.  Time series 

plots of the findings for each hour of the tidal cycle are presented in Appendix 1.  The maximum 

of the average values from this data are summarised in Table 4.1 for a number of locations.  It 

should be noted that the results of the discharges from the Shanganagh outfall and the River 

Dargle are combined. 

  

 

Model 

Combination 

Bray Prom  

(2) 

Shanganagh 

Beach (4) 

Muglins / 

Dalkey Is(5) 

DalkeySound  

(6) 

CM40 (Sp – Calm) 0.095 0.044 0.014 0.015 

CM41 (Sp – Wind) 0.030 0.012 0.009 0.009 

CM42 (Np – Calm) 0.202 0.010 0.025 0.012 

CM43 (Np – Wind) 0.041 0.013 0.013 0.009 

     

CM50 (Sp – Calm) 0.090 0.044 0.020 0.016 

CM51 (Sp – Wind) 0.030 0.013 0.012 0.011 

CM52 (Np – Calm) 0.202 0.010 0.040 0.018 

CM53 (Np – Wind) 0.041 0.017 0.020 0.017 

     

CM62 (Np – Calm) 0.070 0.000 0.000 0.000 

Table 4.1 - Predicted Maximum of Average DIN levels (mg/l) over a tidal cycle at Selected 

Locations 
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4.5 Model combinations CM40-CM43 simulate the low flow (1xDWF) case at the Shanganagh 

outfall for the Design Year of 2018, combined with the mean flow scenario from the River 

Dargle.  The highest concentrations occur during neap tide range and calm wind conditions.  A 

level of 0.202 mg/l DIN is predicted in Strip 2 (Bray Promenade) and is due to the River Dargle, 

whose plume hugs the coastline.  Levels at a distance away from the coastline, primarily arising 

from the Shanganagh outfall, are generally less than 0.02 mg/l.  During neap-range/calm 

conditions, values up to 0.05mg/l are encountered near the outfall. 

 

4.6 Model combinations CM50-CM53 simulate the average flow (1.25xDWF) case at the 

Shanganagh outfall for the Ultimate Design Year of 2031, combined with the mean flow 

scenario from the River Dargle.  The highest concentrations occur during neap tide and calm 

wind conditions.  Again, a level of 0.202 mg/l DIN is predicted in Strip 2 (Bray Promenade).  

Levels at a distance away from the coastline primarily arise from the Shanganagh outfall and 

are generally less than 0.03 mg/l.  During neap-range/calm conditions, values up 0.05 to 

0.10mg/l are encountered near the outfall. 

 

4.7 Model combination CM62 simulates an event at the Bray storm outfall.  The plume hugs the 

coastline and exhibits maximum values of about 0.15mg/l near the discharge source. 

 

4.8 The model results show: 

 

 The River Dargle is the principal source of DIN in the area. 

 

 Concentrations for the discharge at the Shanganagh outfall for the Design Year of 2018 

are typically <0.05mg/l near the outfall and < 0.02mg/l farther afield. 

 

 Concentrations for the discharge at the Shanganagh outfall for the Ultimate Design 

Year of 2031 are typically <0.10mg/l near the outfall and < 0.03mg/l farther afield. 

 

 The Bray storm outfall discharge levels adjacent to the coast are typically <0.15mg/l 

and persist locally for a number of tidal cycles. 
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APPENDIX   2 
 

Model Results - Contour Plots of Concentration 
 
 
Shanganagh Outfall (Design Year 2018) 
 
Flow (1xDWF) 0.377m3/sec 

Concentration: 35mg/l N 

 

River Dargle 
 
Mean Flow 3.4m3/sec 

Concentration: 2.6 mg/l N 
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Tide: Spring 

Wind: Calm 
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Tide: Spring 

Wind: Enabled 
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Tide: Neap 

Wind: Calm 
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Tide: Neap 

Wind: Enabled 
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APPENDIX   3 
 

Model Results - Contour Plots of Concentration 
 
 
Shanganagh Outfall (Design Year 2031) 
 
Average Flow (1.25xDWF) 0.598m3/sec 

Concentration: 35mg/l N 

 

River Dargle 
 
Mean Flow 3.4m3/sec 

Concentration: 2.6 mg/l N 
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Tide: Spring 

Wind: Calm 
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Tide: Spring 

Wind: Enabled 
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Tide: Neap 

Wind: Calm 
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Tide: Neap 

Wind: Enabled 
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APPENDIX   4 
 

Model Results - Contour Plots of Concentration 
 
 
Bray Storm Overflow 
 
Flow 0.254m3/sec 

Concentration: 18 mg/l N 
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Tide: Neap 

Wind: Calm 
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SECTION G – PROGRAMME OF IMPROVEMENTS 

 This section not applicable, this is a new 
application 


