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4 HYDRAULIC MODEL DETAILS 

4.2 AUGHRIM MODEL 

4.2.1 General Hydraulic Model Information 

(1) Introduction:  

The Eastern CFRAM Flood Risk Review (IBE0600 Rp0001_Flood Risk Review_F02) highlighted Aughrim 

as an AFA for fluvial flooding based on a review of historic flooding and the extents of flood risk 

determined during the PFRA.  

Two significant tributaries join the Derry Water, at confluences within the AFA, to form the main Aughrim 

River. The Aughrim River catchment at the downstream boundary of the model is 224 km2 and is relatively 

flat for a catchment within HA10, with an S1085 value of 7 m/km.  The two main tributary catchments 

which have an influence on fluvial flooding within Aughrim AFA, the Ow River and the Ballycreen Brook, 

are both significant catchments of 60 and 22 km2 respectively and moderately steep (S1085 18 to 32 

m/km). 

There is one gauging station located on the modelled reaches within Model 12 at Knocknamohill (10028 – 

EPA). This gauging station was given a B classification under FSU and was subject to rating review as 

part of this study (refer to Section 4.2.5 (4) for details).  A rainfall run-off model (MIKE NAM ) was also 

developed of the catchment to the Knocknamohill gauging station using the network of Met Éireann hourly 

and daily rainfall gauges (the radar beam from Dublin Airport is significantly blocked by the Wicklow 

Mountains for this catchment) in an effort to simulate a long term calibrated gauge record. The simulated) 

Qmed value (59.6 m3/s) was in good agreement with the rating review conclusions and taken forward as the 

Qmed value for the gauging station.  This was used for pivotal site adjustment across the model and 

checking of model flows. Refer to UoM 10 Hydrology Report (IBE0600Rp0003_HA10_Hydrology Report) 

for full details on hydrology estimation for this model. 

 

The river network through Aughrim AFA is HPW including the Derry Water (upstream reach of the 

Aughrim River) and tributaries (refer to Figure 4.2.1). They were therefore modelled as 1D-2D using the 

MIKE suite of software to adequately represent floodplain flow conditions. The remainder of the Aughrim 

River is designated as a MPW and 1D modelling was carried out for this reach (7km of the watercourse 

towards the downstream limit).   

Channel markers have been located at the right and left banks of all cross sections. Flow within these 

markers is calculated by the 1D model component; however when the water level rises sufficiently to meet 

the bank markers flow can enter the 2D domain which represents the floodplain. Refer to Section 4.2.2 for 

further details on model schematisation. 

(2) Model Reference: HA10_AUGH12 
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(3) AFAs included in the model: Aughrim 

(4) Primary Watercourses / Water Bodies (including local names): 

Reach ID            Name                                       Local Name  

1044M         RIVER OW (Lower Reach) 

1043M         BALLYCREEN BROOK             TINAKILLY 

1043A         BALLYCREEN BROOK TRIB 

1041M         AUGHRIM RIVER                      DERRY WATER (Upstream of Ballycreen Brook confluence) 

Note that during the CFRAM Study channel and structure survey, the Derry Water was grouped with the 

Aughrim River under reach ID 1041MM.   Refer to Section 4.2.2(2) for all modelled watercourses. 

(5) Software Type (and version):  

(a) 1D Domain:   

MIKE 11, 2011 

(b) 2D Domain:   

MIKE 21 - Rectangular Mesh, 

2011 

(c) Other model elements: 

MIKE FLOOD, 2011 

 

4.2.2 Hydraulic Model Schematisation 

(1) Map of Model Extents:  
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Figure 4.2.1 and Figure 4.2.2 illustrate the extent of the modelled catchment, river centre line, HEP 

locations and AFA extent. The catchment contains 4no. Upstream Limit HEPs, 6no. Tributary HEPs and 

1no. Gauging Station HEP. 

 

Figure 4.2.1: Map of Model Extents  
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Figure 4.2.2: Detail of AFA Extents  

(2) x-y Coordinates of River (Upstream extent): 

River Name  x y 

1044M RIVER OW (Lower Reach) 311078 179957 

1043M    BALLYCREEN BROOK 313146 180655 

1043A BALLYCREEN BROOK TRIB 312022 180563 

1041M   AUGHRIM RIVER 311413 178284 
 

(3) Total Modelled Watercourse Length:  15.05 km (approx.) 

(4) 1D Domain only Watercourse Length: 7.24 km (5) 1D-2D Domain 

Watercourse Length:  

8.42 km 

(6) 2D Domain Mesh Type / Resolution / Area:  Rectangular / 5 metres / 9.02 km2 

(7) 2D Domain Model Extent: �� 

 Figure 4.2.3 illustrates the modelled extents and general topography. The grid illustrates the 2D extent, 

the 1D model is illustrated as a light blue line.  Buildings are excluded from the mesh and therefore 

represented as white spaces. Refer to Chapter 3 for details on representation of buildings in the model.  
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Figure 4.2.3: 2D Domain Model Extent 

Figure 4.2.4 shows an overview drawing of the model schematisation. Figure 4.2.5 to Figure 4.2.7 show 

detailed views. The overview diagram covers the model extents, showing the surveyed cross-section 

locations, AFA boundary and river centre line. It also shows the area covered by the 2D model domain. 

The detailed views are provided where there is the most significant risk of flooding. These diagrams 

include the surveyed cross-section locations, AFA boundary and river centreline. They also show the 

location of the critical structures as discussed in section 4.2.3 (1), along with the location and extent of the 

links between the 1D and 2D models. For clarity in viewing cross-section locations, the diagrams show the 

full extent of the surveyed cross-sections.  Note that the 1D model considers only the cross-section 

between the 1D-2D links. 
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Figure 4.2.4:Overview Drawing of Model Schematisati on 

 

Figure 4.2.5:Detailed Area of Model Schematisation showing Critical Structure (1 of 3) 
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Figure 4.2.6: Detailed Area of Model Schematisation  showing Critical Structure (2 of 3) 

 

Figure 4.2.7:Detailed Area of Model Schematisation showing Critical Structure (3 of 3) 



Eastern CFRAM Study  HA10 Hydraulics Report (Aughrim) - DRAFT FINAL 

IBE0600Rp0028 4.2-8 Rev F02a 

 

 

 

 

(8) Survey Information 

(a) Survey Folder Structure: 

First Level Folder Second Level Folder  Third Level Folder  

Murphy_E10_M12_WP2_121116_1041m 

Where: 

Murphy – Surveyor Name 

E10 – Eastern CFRAM Study, Hydrometric 

Area 10 

M12 – Model Number 12 

WP2 – Work Package 2 

121116 – Date Issued (16 November 2012) 

1041m – River Reference 

 

GIS and Floodplain 

Photos 

Flood Defence Register 

Floodplain Photos and 

Shapefiles 

Structure Register 

Surveyed Cross Section Lines 

Watercourse Register 

Ascii  

Flood Defence Flood Defence Register 

Photos (Naming 

convention is in the 

format of Cross-Section 

ID and orientation - 

upstream, downstream, 

left bank or right bank) 

 

(b) Survey Folder References: �
 

Reach ID       Name File Ref 

1041               AUGHRIM Murphy_E10_M12_WP2_121116_1041m 

1043               BALLYCREEN Murphy_E10_M12_WP2_1043A_20120910 

Murphy_E10_M12_WP2_1043M_20120911 

1044               RIVER OW Murphy_E10_M12_WP2_121127_1044M 
 

(9) Survey Issues: �
None. 
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4.2.3 Hydraulic Model Construction 

(1) 1D Structures (in-channel along 

modelled watercourses):   

See Appendix A.1 

Number of Bridges and Culverts: 11 

Number of Weirs: 9 

The survey information recorded includes a photograph of each structure, which has been used to 

determine the Manning's n value.  Further details are included in Chapter 3.5.1.  A discussion on the way 

structures have been modelled is included in Chapter 3.3.4. 

The location of critical structures included in the model is presented in Figure 4.2.4 to Figure 4.2.7. Details 

of these structures are also presented in Appendix A.1. 

 

Roddenagh Bridge 1044M00021D (Figure 4.2.8) is on the River OW at chainage 1181m. Out-of-bank 

flooding occurs during simulated fluvial events of 1% AEP and 0.1% AEP.  This flooding is quite extensive 

on the left bank. 

 

 

 

Figure 4.2.8:: 1044M00021D  

 

Near the downstream extent of the Aughrim River, Woodenbridge 1041M00087D (Figure 4.2.9) at 

chainage 10128m  restricts flow during simulated fluvial events of 10%, 1% and  0.1% AEP, resulting in 

flooding upstream. This flooding impacts surrounding properties and fields. 
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Figure 4.2.9: 1041M00087D 

 

On the Aughrim River, flooding occurs just downstream of the Ballycreen Brook confluence due to the 

bridge 1000M00834D as shown in Figure 4.2.10 (located at chainage 2625m). This structure restricts flow 

causing substantial flooding during all design AEP events. This flooding breaches both banks, impacting 

surrounding properties on the left bank. 
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Figure 4.2.10:1041M00834D 

Coats Bridge on Aughrim River (ID 1041M00638D, Figure 4.2.11) at chainage 4589m restricts flow during 

all % AEP fluvial events, resulting in flooding upstream. 

 

Figure 4.2.11:1041M00638D 

On the Aughrim River, at cross section 1041M00038D (Figure 4.2.12) near the downstream extent 
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(chainage 10608m); flow is restricted flow during all simulated % AEP fluvial events.  This results in 

flooding upstream, impacting the surrounding fields and property. 

 

Figure 4.2.12:1041M00038D 

On the Aughrim River, the bridge 1041M00884D (Figure 4.2.13) at chainage 2126m restricts flow during 

design runs of 0.1% AEP or greater, resulting in some out of bank flooding. 

 

Figure 4.2.13:1041M00884D 

Flooding occurs along the Ballycreen Brook due to bridge 1043M00001D, located at chainage 1755m and 



Eastern CFRAM Study  HA10 Hydraulics Report (Aughrim) - DRAFT FINAL 

IBE0600Rp0028 4.2-13 Rev F02a 

shown in Figure 4.2.14.  This bridge restricts flow during all  simulated %AEP events.   

 

Figure 4.2.14:1043M00001D 

On the Ballycreen Brook, the bridge 1043M0012D (chainage 1646m), shown in Figure 4.2.15 does not 

have sufficient capacity to convey flow during simulated fluvial events of 10%,1% and 0.1% AEP causing 

flooding to the adjacent area and impacting a number of properties. 

 

Figure 4.2.15:1043M0012D 

The Tinnakilly Bridge is located on the Ballycreen Brook at chainage 1373m (Figure 4.2.16). Flow is 

restricted and flooding occurs upstream during all simulated %AEP events.  No properties are affected by 
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this flooding. 

 

Figure 4.2.16:1043M00040D 

The weirs in Figure 4.2.17 to Figure 4.2.19 are located along the Aughrim River.  Weir 1041M00635W is 

located at chainage 4610m and is shown in Figure 4.2.17. Weir 1041M00892W is located at chainage 

2035m and is shown in Figure 4.2.18.  There is a 2.5m drop in bed level which is visible in the long section 

shown in Appendix A.2.  Weir 1041M00196W is located at chainage 9000m (Figure 4.2.19). At each weir 

the flow is restricted allowing the water level to rise behind the weir. Out-of-bank flooding occurs during all 

%AEP events at each weir location. 
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Figure 4.2.17: Weir 1041M00635W 

 

Figure 4.2.18: Weir 1041M00892W 
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Figure 4.2.19: Weir 1041M00196W 

 

(2) 1D Structures in the 2D domain 

(beyond the modelled watercourses): 

None 

(3) 2D Model structures: None 

(4) Defences:  

Type Watercourse Bank Model Start Chainage 

(approx.) 

Model End 

Chainage (approx.) 

Retaining Wall 

Informal effective 

1041 

(Aughrim) 

Right 2012.3 2059.8 

(5) Model Boundaries - Inflows:  

Full details of the flow estimates are provided in the Hydrology Report (IBE0600Rp0028_HA10 Hydrology 

Report_D01 - Section 4.9 and Appendix D).  The boundary conditions implemented in the model are 

shown in Table 4.2.1.   
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Table 4.2.1: Model Boundary Conditions  

 

Figure 4.2.20: 1% AEP Modelled Upstream Hydrograph-  Aughrim River - HEP 10_1388_1_RPS 

Figure 4.2.20 provides an example of the 1% AEP inflow hydrograph for the upstream HEP on the 

Aughrim River (HEP 10_1388_1_RPS). The model node IDs are located at the upstream extent of each 

watercourse. Open inflows were applied at the nodes.  The model flow at checkpoints was examined 

during initial development runs - adjustment of timing of inflow hydrographs was not required for anchoring 

of the model to estimated flows.  Appendix A.3 contains further details of comparison of estimated flows 

with simulated flows in the model. 

(6) Model Boundaries – 

Downstream Conditions: 

A water level boundary was used at the downstream model extent of the 

Aughrim River (chainage 10951.741m). The water level time series values  
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from the downstream model, the Avoca River (chainage 5793.66m) were 

used as the downstream boundary conditions. 

 

Figure 4.2.21: Downstream Boundary for each AEP eve nt at Aughrim 

River (Chainage 10952m) 

(7) Model Roughness: (see Chapter 3.6.1 'Roughness Coefficients') 

(a) In-Bank (1D Domain) Minimum 'n' value: 0.013  Maximum 'n' value: 0.065  

(b) MPW Out-of-Bank (1D) Minimum 'n' value: 0.030 Maximum 'n' value: 0.100 

(c) MPW/HPW Out-of-Bank  

(2D) 

Minimum 'n' value: 0.030 

(Inverse of Manning's 'M') 

Maximum 'n' value: 0.070 

(Inverse of Manning's 'M') 
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Figure 4.2.22: Map of 2D Roughness (Manning's n)  

This map shown in Figure 4.2.22 illustrates the roughness values applied within the 2D domain of the 

model. Roughness in the 2D domain was applied based on land type areas defined in the Corine Land 

Cover Map with representative roughness values associated with each of the land cover classes in the 

dataset.  

(d) Examples of In-Bank Roughness Coefficients 
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Figure 4.2.23: River Ow -1044M00122_UP 

 

Manning's n = 0.060 

Cleaning winding, some pools and shoals with 

stones and boulders. 

 

Figure 4.2.24: Ballycreen Tributary - 

1043A00072_UP 

 

Manning's n = 0.040 

No rifts or deep pools with stones and weeds. 

Figure 4.2.25: Ballycreen Brook -

1043M00084_UP 

 

Manning's n = 0.040 

Some weeds and stones. 

 

Figure 4.2.26: Aughrim River - 1041M00744_DN 

 

Manning's n = 0.035 

Standard natural stream or river in stable condition. 

 

4.2.4 Sensitivity Analysis  

To be completed for final version of report.  
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4.2.5 Hydraulic Model Calibration and Verification 

(1) Key Historical Floods (from IBE0600Rp0005_HA10 Inception Report_F02 unless otherwise 

specified): 

(a) Oct 2011 It was reported that up to 90mm of rain fell during six hours on the evening of 24 

October, which is more than four times the amount associated with the country's 

heaviest rainfall. Flooding occurred near Aughrim, between Coats Bridge and 

Woodenbridge.   

Using this rainfall duration and depth information a rainfall frequency was estimated 

using the FSU Depth Duration Frequency model (FSU WP 1.2 ‘Estimation of Point 

Rainfall Frequencies’).  This gave a rainfall frequency of 0.67% AEP.  The location at 

which the rainfall was recorded is not stated, therefore it is not possible to estimate 

with any accuracy the peak flow and hence the flood frequency of the event.  

The peak flow at Knocknamohill Hydrometric Station was recorded as 130.6m3/s 

during this flood event. The estimated AEP of this observed flood event at Aughrim is 

approximately 5 to 10% AEP. 

The modelled flood extents between Coats Bridge and Woodenbridge shows out-of- 

bank flooding during a 10% AEP event. The exact location of flooding between the 

bridges during this event is not specified.  The modelled flood extent shows the 

majority of flooding occurs just upstream of Woodenbridge as shown in Figure 4.2.27. 

This provides some qualitative support for the model results. 

Figure 4.2.27: 10% AEP Flood Extent Upstream of Woo denbridge 
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(b) Jan 2010 Flooding occurred in Ashford/Rathnew, Bray, Arklow and Aughrim on 16 January 

2010 due to heavy rainfall.  

A peak flow of 220.4m3/s was recorded at Knocknamohill Hydrometric Station 

(10028), approximately 5km downstream of Aughrim, during this flood event.  This is 

the highest recorded flood at this station and equates to between 0.5 and 1% AEP.  

No specific information was available that could be used to identify locations within 

Aughrim that experienced flooding during this historical event.  However, model 

results for the 1% AEP design event do indicate flooding within Aughrim including a 

number of commercial properties downstream of the confluence between Ballycreen 

Brook and Aughrim River.  This provides some qualitative support for the model 

results. 

(c) Nov 2009 Flooding occurred in Arklow, Aughrim and Wicklow during November 2009. In 

Aughrim, on 1st November, heavy rain and strong winds caused flooding. The peak 

flow at Knocknamohill Hydrometric Station was recorded as 91.62m3/s during this 

flood event. This equates to approximately a 50 -20% AEP event. No details are 

available relating to any damage caused in Aughrim as a result of this November 

2009 flood event.  This makes calibration or verification of this event difficult.  Figure 

4.2.28 shows an area within the AFA which has extensive flooding during a 10% AEP 

event. 

  

Figure 4.2.28: 10% AEP Modelled Flood Extent 



Eastern CFRAM Study  HA10 Hydraulics Report (Aughrim) - DRAFT FINAL 

IBE0600Rp0028 4.2-23 Rev F02a 

 

 

(d) Nov 2000 In Aughrim, weather conditions resulted in power cuts and severe black outs. The 

town was cut off due to floods in the area. Records indicate that flooding affected 

over 20 houses at Jubilee Cottages, Fogarty's Cottages and Meath Cottages. The 

peak flow at Knocknamohill Hydrometric Station was recorded as 131.17m3/s during 

this flood event. The estimated AEP of this observed flood event at Aughrim is 

approximately 5 to 10% AEP. 

A map provided on www.floodmaps.ie which reports flooding at this location suggests 

that an area to the east of these cottages has been infilled altering the validity of this 

event for model calibration.  More severe flood events have occurred since and there 

is no record of these properties flooding. The model replicates the flooding of these 

cottages during lower AEP (larger magnitude) events, such as the 1% and 0.1% 

AEP. All modelled AEP flood events are shown in Figure 4.2.29. 

 

Figure 4.2.29:  Modelled Flood Extents  

Upstream of the Lawless Hotel on the right bank of the Aughrim River there is a wall 

that acts as a flood defence with a SoP of 1% AEP (Figure 4.2.29). This wall protects 

these properties during the 1% AEP and is discussed further in Section 4.2.5 (3). The 

unprotected 1% AEP flood extent is shown in Figure 4.2.34 within this section. 
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Summary of Calibration 

An analysis of significant flood events at Knocknamohill gauging station 10028 was carried out in order to 

quantify the flood events of January 2010, November 2009 and November 2000. Where further 

clarification was required, data from daily rainfall stations was also used to estimate the rainfall frequency 

using the FSU DDF Model. 

Model flows were checked against the estimated flows at HEP check points where possible to ensure they 

were within an acceptable range. For example at HEP Knocknamohill gauging station 10028_RPS, the 

flow during the 1% AEP event is 133.38m3/s and the modelled flow is 141.52m3/s resulting in 

approximately 6% difference in flows.  Full flow tables and explanation can be found in Appendix A.3.  

A mass balance check has been carried out on the model to make sure that the total volume of water 

entering and leaving the model at the upstream and downstream boundaries balances the quantity of 

water remaining in the model domain at the end of a simulation. Refer to Chapter 3.11 for details of 

acceptable limits.  The results showed a difference of -0.41% for the 1% AEP design run so the Aughrim 

model is considered to be robust and stable. 

The model is well anchored to the HEP checkpoints (Appendix A.3) and robust in terms of mass balance.  

However in terms of calibration to historical events the model does not replicate the 10% AEP flood event 

that occurred in November 2000.  Flooding as described only occurs during simulated events of 0.1% 

AEP.  This may be due infilling of the floodplain since this flood event occurred which has raised the 

ground level and thereby reducing the risk of flooding.  

(2) Public Consultation Comments and Response: 

A Local Authority workshop for this AFA was held on 22/05/2014. Feedback suggested that the area 

surrounding Meath Cottages and Fogarty's Cottages has flooded in the past. Water has come up to the 

houses on the south side of the road and front gardens on the north side have flooded. The model outputs 

do indicate flooding of front gardens in the 10% AEP design event, whilst the 1% AEP and 0.1% simulated 

flood extents flood the properties (Figure 4.2.30). Local Authority comments suggested that there is an 

embankment along the Holiday Homes, upstream of the Aughrim bridge that continues into walled 

defences along the Lawless Hotel that may act as an effective defence. 

 

Following informal public consultation in early 2015, it was confirmed that this section of embankment 

should not be considered as an effective defence. The embankment was excluded from the model, as it is 

not an effective defence. There is a low point on the right bank just upstream of the flood defence which 

allows flooding to infiltrate the area behind the embankment.  The embankment that has been excluded is 

shown in Figure 4.2.31. The model was updated and check flows recalculated with a revised set of flood 

hazard and risk mapping issued for the formal S.I. public consultation period to reflect this change. 

 

To be completed for final version of the report. 
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Figure 4.2.30: Modelled Flood Extents for All AEP E vents 

 

Figure 4.2.31: Embankment between the Aughrim River  and Holiday Homes. 

This is further supported by information received from a local resident regarding the flood event on Friday 
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November 21st 2014 when the properties were under threat.  It was stated that this event was similar to 

the 2011/2012 event when the river to the rear, The Derry River, flooded the back of the properties 

appearing to rise up underneath the soil rather than break over the river bank. 

 

The modelled flood extent mapping shows that the River Ow overtops its banks on the left bank upstream 

of the Roddenagh Bridge (chainage 1181m), during a 1% AEP event posing a risk to residential property. 

This potential flow path was confirmed from a walkover survey. 

 

A walkover survey also confirmed that the Ballycreen (Tinakilly) over tops its banks onto Main Street 

posing a flood risk to a local school as model outputs indicate during a 0.1% AEP event. 

 

It was also noted that a dysfunctional Millrace could provide effective flood relief along the Ballycreen 

(Tinakillly). This will be looked at during the optioneering stage of this Study. 

 

The left arch opening of Aughrim Bridge 1041M00884D (chainage 2126m) is currently inactive to flood 

flows as it is surcharged and used as a fisheries nursery. This is represented within the model as the 

sluice gate located at the opening of this mill race (chainage 2032m) is not included since it is considered 

closed.  As a result it was assumed there is a constant water level in the mill race, therefore the bed level 

was raised to the surveyed water level of the mill race, to represent the correct flow mechanisms. See 

cross section upstream of Aughrim Bridge at chainage 2120m in Figure 4.2.32. 

 

Figure 4.2.32: Cross Section at Chainage 2120m Look ing Downstream 

(3) Standard of Protection of Existing Formal Defen ces:  

Defence 

Reference 

Type Watercourse Bank Modelled Standard 

of Protection (AEP) 
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1. A10AVO_001 Wall (informal, effective) 1041 Aughrim River Right 0.1% AEP 

There are no formal defences in Aughrim, however Figure 4.2.33 shows the location of an informal flood 

defence. It is a retaining wall on the right bank of the Aughrim River upstream of Aughrim bridge 

1041M00884D. The retaining wall is approximately 58m long with a maximum crest width of 0.4m. The 

structure was removed from the 1D element of the model by editing cross sections 1041M00894 to 

1041M00890. However it did not need to be removed from the 2D Domain LiDAR data since the 5m x 5m 

rectangular mesh was too large to detect the crest in the first place.     

 

 

Figure 4.2.33: Flood Defence Location  

Figure 4.2.34  shows that the flood defence reduces the likelihood of flooding during a 1% flood event. The 

grey hatching identifies the area that floods during a simulated 1% AEP fluvial event if the defence was 

removed. The Lawless Hotel, properties and gardens within Aughrim holiday village, St Martin's Drive and 

Fogarty's Terrace and the R753 would all be impacted. 
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Figure 4.2.34: 1% AEP Undefended Flood Extent  

(4) Gauging Stations: 

There is one gauging station with water level and flow data available within the model extent (Figure 

4.2.35); Knocknamohill (10028), is located on the Aughrim River approximately 3km upstream of its 

confluence with the Avoca River and 8km north west of Arklow.  The gauge is located 300m upstream of a 

rough, boulder weir in an open channel section approximately 20m wide with a minimum bed level of 

20.63m OD Malin and bank levels of 23.05m OD Malin (left bank) and 23.07m OD Malin (right bank).  The 

current ordnance level of the gauge zero is 20.913m OD Malin (as stated on the HydroNet website). 

The gauge is operated by the EPA, with continuous water level and derived flow records available from 

1986 to present (with the exception of missing data between 2002 and 2004).   
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Figure 4.2.35:Photo of gauge location (L): Model Cr oss Section (R) 

Comparing the modelled Q-h relationship and the rating curve, as shown in Figure 4.2.36, it can be seen 

that the water levels are within 400 mm of each other throughout the rating curve, which is the level 

accuracy required in the Project Brief for MPWs.  

 

Figure 4.2.36: Comparison of Existing OPW Rating Cu rve and Modelled Q-h  

 As stated in the hydrology report in section 4.9 (IBE0600Rp0003_HA10_Hydrology Report_D01) the 

rating review found a small degree of uncertainty in the rating at Qmed but did find that the addition of a 

number of years of data post FSU WP 2.1 (2004) had a significant effect on the Qmed value. Use of this 

more recent Qmed value (65.6 m3/s) for pivotal site adjustment results in significant upwards adjustment 

when compared to use the FSU value (44.2 m3/s). A rainfall run-off model was developed of the catchment 

to the Knocknamohill gauging station using the network of Met Éireann hourly and daily rainfall gauges 

(the radar beam from Dublin Airport is significantly blocked by the Mountains for this catchment) in an 

effort to simulate a long term calibrated gauge record. The simulated (MIKE NAM) Qmed value (59.6 m3/s) 

was found to be slightly reduced compared to the rating review value and was taken forward as the Qmed 
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value for the catchment to the gauging station and used for pivotal site adjustment across the model as 

the resulting adjustment factor (1.22) is consistent with the average across HA10. 

(5) Other Information: 

None 

 

4.2.6 Hydraulic Model Assumptions, Limitations and Handover Notes 

(1) Hydraulic Model Assumptions:   

(a) Assumptions were made regarding the channel dimensions of certain cross sections along Ballycreen 

Brook as cross sections 1043M00133 and 1043M00128 could not be surveyed due to dense vegetation. 

(b) All of the weirs on Aughrim River were surveyed at the wrong location, the survey information was 

corrected and the weirs were inserted at the correct location in the model. 

(c) It has been assumed that all culverts and screens are free of debris and sediment. 

(d) It was assumed that sluice gates located on the Aughrim River at chainage  would be fully closed 

during a flood event. 

(e) The in-channel roughness coefficients were selected based on normal bounds using photos received 

from the channel and structure survey and have been reviewed during the calibration process - it is 

considered that the final selected values are representative. 

(2) Hydraulic Model Limitations and Parameters:   

(a)  The calibration of the model could be improved if more historical information was available. 

(b)  A grid resolution of 5 metres has been selected. It is considered that the 5m resolution is best suited 

for modelling purposes, e.g. reducing run times while still maintaining sufficient detail of the modelled area 

and floodplain.  It is recognised that some detail relating to Aughrim AFA may have been too small of a 

resolution to be 'picked up' by LiDAR information e.g. fences, walls, paths and minor roads. Consequently, 

it is recognised that complex hydraulic processes of a finer resolution may not be represented in this 

model. 

(c) There is a minor instability during all AEP events at cross section 1041M01056 at chainage 435m. 

Figure.4.2.37 shows the instability during a 1% AEP event. This instability is due to an increase in bed 

level at this cross section. 
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Figure.4.2.37: 1% AEP Model Discharge Levels 

(d) It should be noted that observed flooding along the MPW may be represented less accurately than 

within the AFA. The MPW is modelled using cross section data only; it was found during the Draft 

modelling stage that the cross sections did contain enough data on the left and right banks.  As water 

levels increased, the floodplain could not be accurately represented as water was not able to spill as 

required.  During the draft final modelling stage, the necessary cross sections on the Aughrim River 

starting from chainage 4016m were extended with the use of the NDHM to provide enough information of 

the floodplain and allow water to spill as necessary.  Background mapping from the NDHM was applied to 

the MPW which allowed for more accurate floodplain representation between the 1D cross sections.  

Finally specific areas such as the fish farm were highlighted beyond the 1D cross sections and connected 

to the nearest cross section to produce a more accurate mapping output. It should be noted the DTM 

applied to the background of the MPW and the additional highlighted lakes simply project the water level 

from the associated cross section onto the topography. This methodology is further discussed in Chapter 3 

– it provides no attenuation for the MPW but provides improved mapping. This is reflected in the model 

check flows which are discussed in Appendix A.3. 

 

MIKE 11 

Timestep (seconds) 1 

Wave Approximation High Order Fully Dynamic 

Minor instability at chainage  

435.297m (ID: 1041M01056) 
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Delta 0.85 

MIKE 21 

Timestep (seconds) 1 

Drying / Flooding (metres) 0.02 / 0.03 

Eddy Viscosity (and type) Constant eddy viscosity fluxed based formulation  

of 0.5 

MIKE FLOOD 

Link Exponential Smoothing Factor  

(where non-default value used) 

All 1.0 

Lateral Length Depth Tolerance (m) 

(where non-default value used) 

All 0.1 

 

(3) Design Event Runs & Hydraulic Model Handover No tes: 

(a) The Network and Cross Section files linked to the Mike 11 setup are identical for all event runs.  

(b) The model runs best when the Mike 11 initial condition is set to Steady State. 

(c)  The River Ow is prone to spilling onto the floodplain along both banks at various locations, even during 

relatively low return period events. At 1% and 0.1% events considerable flooding occurs in the 

downstream reaches, this is partly due to the Roddenagh Bridge which is restricting the flow.  

(d)  On the Ballycreen Tributary, culvert capacity causes out-of-bank flooding during a 0.1% event which 

has an impact on some properties within the housing development at the lower reaches of the 

watercourse, downstream of cross section 1043A00037I. 

(e)  On the Ballycreen Brook flooding occurs, even during 1% AEP event (Figure 4.2.38). This is due to a 

combination of insufficient capacity in the channel and a number of structures on the downstream reach of 

the channel which are unable to convey the required flow.  
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Figure 4.2.38: 1% AEP Flood Extent 

(f)  The Aughrim River shows some notable out-of-bank flooding throughout with considerable flooding at 

the confluence of River Ow during 1% and 0.1% AEP events. This is shown in Figure 4.2.39. 

 

Figure 4.2.39: 1% and 0.1% AEP Flood Extents 
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(g) There are some instabilities within the model as discussed within the Hydraulic Model Limitations and 

Parameters  Section 4.2.6. All of the mentioned instabilities occur at structures where there is an increase 

in bed level. The instabilities mentioned occur along the Aughrim River, there are no other instabilities on 

the other reaches. The instabilities cause a slight fluctuation in water level but do not have an overall 

impact on the flood extent. 

(h) As previously stated in section 4.2.5 (2) the mill race upstream of the Aughrim Bridge 1041M00884D 

(chainage 2126m) was correctly  represented within the model as the sluice gate located at the opening of 

this mill race (2032m) chainage was not included in the model because it was considered closed, as a 

result the bed level of the mill race was set as the operating level in the mill race . 

(4) Hydraulic Model Deliverables: 

Please see Error! Reference source not found.  for a list of all model files provided with this report. 

(5) Quality Assurance: 

Model Constructed by: 

Model Reviewed by: 

Model Approved by: 

Jen Canavan 

Stephen Patterson 

Grace Glasgow 
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Appendix A. 1 

MODELLED STRUCTURES 

Structure Details – Bridges and Culverts 

RIVER BRANCH CHAINAGE  ID** LENGTH (m) 
OPENING 

SHAPE 
HEIGHT (m) WIDTH (m) 

SPRING 
HEIGHT 
FROM 

INVERT (m) 

MANNINGS 
N 

�����	��������� � �!"! � ��#!���#�$� "%&' �
Arch x3  3.12, 4.01 3.16  

�%�(�

�����	��������� � �#!)%&'# � ��#!���!!$� ��%"# �
Irregular x1 2.82 11.49 N/A 

�%�(�

�����	��������� � �'#�%!) � ��#!����($� &%( �
Irregular x2  2.33, 2.54 3.05, 3.19 N/A 

�%�(�

�����	��������� � �")(%""� � ��#!�����$� # �
Irregular x2 2.93, 2.93 2.71, 2.87 N/A 

�%�(�

�*+����,� ��-�%&(" � ��##���(�$� )%&" �
Arch x3 

4.22, 4.64, 

4.28 5.39, 7.69, 5.74 

2.73, 2.77, 

2.72 
�%�(�

�./��*��*+��� (�((%(!( � ��#���--#$� -%() �
Arch x4 

3.05, 3.85, 

3.81, 3.79 

4.36, 6.05, 

6.12, 4.76 

1.49, 2.09, 

2.09, 2.39 
�%�(�

�./��*��*+��� ('(!%"-- � ��#���-!#$� !%�& �
Irregular x3 

3.48, 3.56, 

3.64 5.07, 5.03, 5.2 N/A 
�%�(�

�./��*��*+��� #)-#%##� � ��#���'!-$� -%)# �
Arch x3 

3.89, 4.54, 

3.93 6.31, 8.69, 6.39 

2.09, 2.11, 

2.15 
�%�(�

�./��*��*+��� ���((%("! � ��#����-"$� ��%&" �
Arch x4 

4.7, 5.83, 4.71, 

2.2 

7.13, 9.48, 

7.58, 3.16 

2.22, 2.27, 

2.22, 1.98 
�%�(�

�./��*��*+��� ��'�!%&&! � ��#����!-$� "%!" �
Irregular x1 11.79 28.37 N/A 

�%�(�
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�����	��������� �
0�*�� ��-�%!') � 1��#!����!"*� !!!%'!) �

Circular x1 0.6 0.6 N/A 
�%��! �

 

*Denotes structures incorporated as closed cross-sections only (and therefore not included in the Network file).  

** Structure ID Key:  

D – Bridge Upstream Face 

E – Bridge Downstream Face 

I – Culvert Upstream Face 

J – Culvert Downstream Face 

 

Structure Details - Weirs  

RIVER BRANCH CHAINAGE ID** MANNINGS N  TYPE 

�����	��������� � �!&)%)"# � ��#!���!-,��
0.035 

������	�������,����

�����	��������� � �#�-%&-# � ��#!���!",�
0.035 

������	�������,����

�����	��������� � �'�#%'& � ��#!����',�
0.035 

������	�������,����

�./��*��*+��� (�!#%-)& � ��#���-&(,�
0.045 

������	�������,����

�./��*��*+��� !!''%�) � ��#���"'�,�
0.050 

������	�������,����

�./��*��*+��� !#&�%�"' � ��#���"#),�
0.050 

������	�������,����

�./��*��*+��� #'�&%&�# � ��#���'!),�
0.065 

������	�������,����

�./��*��*+��� -�!� � ��#���!(',�
0.060 

������	�������,����

�./��*��*+��� &���%�&# � ��#����&',�
0.060 

������	�������,����
* Note that all the other weirs in the Network file are overtopping weirs which form part of a composite structure with the culvert/bridge at the corresponding 

chainage. 
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Appendix A. 2 

MIKE11 Long section 

 

  

Solid Black line indicates the Right Bank 

Dashed Black Line indicates the Left Bank 

Dashed Red Line indicates the Peak Water Level 

Minor instability at chainage  

435.297m (ID: 1041M01056) 
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Aughrim River 1% AEP Fluvial Flow  

This shows the fluvial flow along the Aughrim River, the largest reach associated with the Aughrim model. All instabilities are highlighted and discussed within the 

report. There are no instabilities on the other watercourses. 
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Appendix A. 3 

CHECK FLOW AND MODEL FLOW COMPARISONS 

� � � �

�

���������������

���������������������� ��
� ������������  !�"� #�$����������  !�"� ��%%��&"�

BALLYCREEN BROOK 221.001 10% 11.65 ��%"�� +0.45 

10_230_4_RPS 1% 18.52 �-%'�� +0.46 

  0.1% 29.23 (&%!'� +0.44 

BALLYCREEN BROOK 1754.77 10% 13.68 �#%"'� +7.92 

10_131_2_RPS 1% 21.46 (!%'"� +10.31 

  0.1% 33.47 !"%&'� +13.42 

BALLYCREEN TRIB1 1533.88 10% �%#)� �%#'� +2.22 

10_794_1 1% �%-#� �%-"� +3.33 

  0.1% �%)(� �%#"� -3.16 

AUGHRIM RIVER 7701.5 10% 87.45 &(%��� +4.87 

10028_RPS 1% 133.38 �#�%)(� +5.50 

  0.1% 200.57 (�!%��� +6.20 

AUGHRIM RIVER 10929.1 10% 87.17 &�%"#� +5.24 

10_1339_3_RPS 1% 132.95 �#(%#'� +7.15 

  0.1% 199.93 (�!%!&� +6.73 

RIVER OW 1370.54 10% 54.34 )"%)-� +5.97 

10_111_6_RPS 1% 83.59 --%#'� +5.82 

  0.1% 127.40 �#�%")� +10.48 

 

The 'peak water flow table' is used make a comparison between the estimated flow details and model 

flow at every HEP checkpoint, modelled tributary and gauging station (10028).  These flows have been 

compared with the hydrology flow estimation and a percentage difference provided. In general there is 

good correlation between estimated and modelled flows during all AEPs as the greatest percentage 

difference below 15%.  

 

The estimated and modelled flows at the downstream end of the River Ow at check point 

10_111_6_RPS correlate well for all model design runs. Due to extensive flooding at this confluence 

point,  some flooding from the Aughrim River may have been included in the calculation resulting in an 

increase in modelled flows ranging from +6% during a 10% AEP event to +10% during a 0.1% AEP 

event. This may also occur at the Ballycreen Brook confluence point  as the modelled flows shows a 

percentage difference ranging from +8% during a 10% AEP event to +13% during a 0.1% AEP event. 
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The model outputs for the 10%, 1% and 0.1% AEP design events compare well with the check flows at 

the gauging station 10028_RPS, with a maximum difference of +6% during a 0.1% AEP event.  The 

downstream checkpoint also shows a good correlation as the percentage difference is 10% or less 

during all AEP events. 

 

The table also shows a negative percentage difference between the modelled and estimated flows at 

the downstream end of the Ballycreen tributary for 0.1% AEP. In this instance it is predominantly due 

to the effect of culvert 1043A00037I restricting flow slightly during a 0.1% AEP event and reducing the 

measured peak flow resulting in a difference of -3% between modelled and estimated flows. 

  

. 
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Appendix A. 4 

Model files 

#�'���	((�� #�'��)*� #�'��)*���+,	�+�

����2�./��(2
2$��2(23��� ����2�./��(2(�2�$��2(23��� � ���2�./��(2(�2�$��2(23���

����2�./��(2
2�$��2(23���� ����2�./��(2(�2�$��2(23�� �� ����2�./��(2(�2�$��2(23����

����2�./��(2
2�$��2(23����� ����2�./��(2(�2�$��2(23� ���� ����2�./��(2(�2�$��2(23�����

�� ����2�./��(2$
�(2�����4�������5��2$�+2#�6��0���0��7 � ��

��
����2�./��(2$
�(2���*�/�2(�6���*�0��	�7�
� ��

�� �� �� �� � �

#�'��**�-�+�#���	������+,	�+���	�� #�'��**�-�����(�' ���	�� #�'��**�-���(++-+����(����	�� #�'��**�-�.(,��� �/���	��

����2�./��(2��2�$��2�23��� ����2�./��(2�, 2�$��2(23� �� ����2�./��(28��2�$��2(23��� ����2�./��(2��$2�$��2( 23���

����2�./��(2��2�$��2�23���� ����2�./��(2�, 2�$��2(23 ���� ����2�./��(28��2�$��2(23���� ����2�./��(2��$2�$� �2(23����

����2�./��(2��2�$��2�23����� ����2�./��(2�, 2�$��2(2 3����� ����2�./��(28��2�$��2(23����� ����2�./��(2��$2 �$��2(23�����

#�'��**�-���+0���	�� �� #�'��**�-�1����	������+,	�+�� �	�� ��

����2�./��(2$
��2��923���
�����2��:;2/*�2;����
����2��:;2<��:�2!� ����2�./��(2�$2�$��2(23��� ����2�. /��(2�$2�$��2(23���

����2�./��(2$
��2��923���� �� ����2�./��(2�$2�$��2(23 ���� ����2�./��(2�$2�$��2(23����

����2�./��(2$
��2��923����� �� ����2�./��(2�$2�$��2(2 3����� ����2�./��(2�$2�$��2(23�����
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Undefended Runs 

�
#�'���	((�� #�'��)*� #�'��)*���+,	�+�

����2�./��(2
2�$��2(23�������=� ����2�./��(2(�2$��2( 23�������=� ����2�./��(2(�2$�
2(23�������=�

� ����2�./��(2$
�(2���2#�6��0���0��7� �

� ����2�./��(2$
�(2���*�/�2(�6���*�0��	�7� �

�� � ��
�� � ��

�� �� �� �� � �

#�'��**�-�+�#���	������+,	�+���	�� #�'��**�-�����(�' ���	�� #�'��**�-���(++-+����(����	�� #�'��**�-�.(,��� �/���	��

����2�./��(2��2�$��2(23�������=� ����2�./��(2�, 2$�� 2(23�������= � ����2�./��(28��2�$��2(23�������=� ����2�./��(2��$2$� �2(23����

� � � �

� � � �

#�'��**�-���+0���	�� �� #�'��**�-�1����	������+,	�+���	�� ��

����2�./��(2$
��2��923����
�����2��:;2/*�2;����
����2��:;2<��:�2!� ����2�./��(2�$2$��2(23�������=� �� ��2�./��(2�$�2$��2(23�������=�

� �� � �

� �� � �
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Appendix A. 5 

GIS DELIVERABLES 

GIS Deliverables - Hazard  
Flood Extent Files (Shapefiles)  Flood Depth Files (Raster)  Water Level and Flows (Shapefiles)  
Fluvial Fluvial Fluvial 
 E03DPFCD001C1 E03NFCD_C0 

 
E03EXFCD001C1 
E03EXFCD010C1 
E03EXFCD100C1 
 

E03DPFCD010C1 
E03DPFCD100C1 

 

   

   

   

   
Flood Zone Files (Shapefiles)  Flood Velocity Files (Raster)  Flood Defence Files (Shapefiles)  
Fluvial To be issued with Final version of this report  
  E03DFFCD010C1 
E03ZNA_FCDC1 
E03ZNB_FCDC1 

  

   
GIS Deliverables - Risk  
Specific Risk - Inhabitants  (Raster)  General Risk - Economic (Shapefiles)  General Risk -Environmental (Shapefiles)  
Fluvial   
E03RIFCD001C1   
E03RIFCD010C1   
E03RIFCD100C1   
   
 


