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1. Introduction  

1.1 Overview 

As part of the Midleton FRS project, Arup was asked by Cork County Council (CCC) to prepare a post event 

review report for the Storm Babet flood which severely impacted Midleton on the 18th of October 2023. A 

detailed report which described the impact of the event in the town was issued in December 2023. The report 

also compared the observed flood levels and extents with the hydraulic modelling of the existing scenario 

which was originally presented in the scheme hydraulics report. The reader is referred to the scheme website 

for access to the report.1 

This report considers the impact of Storm Babet in the context of the design hydrology and the proposed 

scheme for Midleton. As Babet was an extreme event, it provides very useful data on the QH relationship at 

the Ballyedmond gauge for high flow events which in turn allows for the rating curve for the gauge to be 

reassessed. Any change to the rating curve will  impact on the Amax series for the gauge and hence on the 

Qmed and design flows for the whole scheme, given that the Ballyedmond gauge was used as the Qmed 

pivotal site adjustment factor for the scheme HEPs. Any upwards revision in the design flows will impact on 

the scheme given that higher flows will entail high water levels etc. 

This report details the work undertaken as part of the hydrology and proposed scheme update and should be 

read in conjunction with the various other reports produced to date as part of the project. 

1.2 Scope of report  

The scope of work of the hydrology/ proposed scheme reassessment in light of Storm Babet is given as:  

Hydrology reassessment  

¶ Assess and update the rating curve of the Ballyedmond gauge and derive an updated Amax series;  

¶ Derive a new Qmed and Qmed Pivotal site adjustment factor for the gauge; 

¶ Review of the growth curve of the scheme; 

¶ Update the design hydrology flows for the scheme area; 

¶ Assessment of the likely magnitude of Storm Babet at the gauge by considering the findings of the 

hydraulic modelling and separate rainfall runoff modelling; 

¶ Modelling of Storm Babet through Midleton using the existing scenario hydraulic model and make a 

brief comparison with the observed flood extents and flood depths during the event. 

Proposed Flood Relief Scheme reassessment  

¶ Assessment of the design water levels with the scheme in place considering any change to the scheme 

hydrology arising from the work noted above. 

¶ Update as necessary the proposed scheme in order to ensure that the target Standard of Protection (SoP) 

is maintained in light of any revision to the hydrology.  

¶ Assessment of the performance of the updated scheme if a fluvial event with the magnitude of Storm 

Babet were to occur again. 

 

 

1 https://www.floodinfo.ie/frs/media/filer_public/5b/1f/5b1f191c-52a2-428b-b419-

6704c3940628/252803_storm_babet_flood_event_report_draft_v2_part1.pdf 
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1.3 Sources of data 

The following datasets have been used to inform the study: 

¶ All the various datasets used to develop the Scheme Hydraulic model have been used as part of this 

study. This data is all described in the scheme hydraulics report and includes: 

- OSi mapping 

- River geometry survey data 

- Lidar data of the scheme area 

¶ Spot gaugings from the Ballyedmond Gauge which was supplied by the EPA. 

¶ Long term timeseries of recorded water levels from the gauge which is also available from the EPA and 

which is also now available to download from the waterlevel.ie website. 

¶ Additional geometry survey of bank and road levels in the immediate vicinity of the Ballyedmond gauge 

site which was undertaken by Cork County Council in January 2023. 

¶ Observed flood levels and extents throughout Midleton during Storm Babet. 

¶ Shapefiles developed for the emerging preferred scheme for Midleton.   

1.4 Overview of the report 

An overview of the report is presented in the following table.   

Table 1 Overview of the report  

Section  Section Title  Description  

1 Introduction Provides an overview of the report  

2 Impact of Storm Babet at Ballyedmond  Describes the gauge review undertaken for Ballyedmond  

3 Hydraulic modelling of the gauge site  Presents an overview of the development of the 1D/2D 

hydraulic model of the gauge site  

4 Revised rating for the gauge  Presents the revised rating curve for the gauge  

5 Scheme Hydrology review  Assesses the revised hydrology for the scheme  

6 Likely magnitude of Storm Babet at 

Ballyedmond Gauge  

A review of the likely magnitude of the event at 

Ballyedmond is presented 

7 Impact of the revised hydrology on the 

scheme  

Considers the impact of the revised hydrology on the 

proposed flood defence scheme. An assessment is made of 

the likely increase in defenced heights and extents  

8 Implications for the proposed scheme if 

Storm Babet was to reoccur 

Considers the implications if a flood event as extreme as 

Storm Babet was to occur with the proposed flood scheme 

in place 

9 Conclusions  Presents the conclusions of the study  
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2. Impact of Storm Babet at Ballyedmond 

2.1 Overview  

It was evident from our site visit in the aftermath of the Storm Babet that the gauge site was extensively 

flooded during the event. The gauge was also evidently bypassed by overland flow from the River Leamlara 

such that the full flow passing through the site was not equivalent to the flow passing the gauge within the 

main channel. There was also likely to have been some bypassing of the gauge by flows on the right-hand 

bank of the Owenacurra, i.e. out of bank flow on the right-hand side floodplain of the river which was not 

conveyed downstream within the main river channel. 

An image of the site is presented on the following figure and indicates the bypassing route of the overland 

flow that occurred during Storm Babet. It can be seen from the schematic that for the out-of-bank flow from 

the River Leamlara to get back into the Owenacurra, it must first travel across the Midleton-Lisgoold road 

which in effect acts as a broadcrested weir to the flow given that it is elevated above the ground on both sides 

and is relatively wide in the direction of flow of the Leamlara.  

Once the overland flow overtops the road it travels across the site immediately adjacent to the gauge which is 

surrounded by a palisade fence, and which also houses the building of a pumping station which abstracts 

water at this location.2 Once the overland flow travels across the site it gets back into the Owenacurra both 

upstream and downstream of the gauge location as shown on the figure.  

 

Figure 1 Bypassing mechanisms at the site  

 

 

 

2 The average abstraction rate is circa 0.03m3/s which is deemed to be very minor in the context of flood hydrology at the site  
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2.2 Observations from site visits  

The following observations were made by Arup on three different site visits to the gauge in the aftermath of 

Storm Babet:  

¶ The area in the vicinity of the gauge at Ballyedmond was very significantly flooded during Storm Babet; 

¶ The gauge was bypassed by overland flow from the River Leamlara and is also likely to have been 

bypassed by flow on the right bank of the Owenacurra (Figure 1);  

¶ There was significant damage caused to the local infrastructure during the event:  

- A number of local roads and the parking area in front of the site were all badly damaged during the 

event (Figure 2); 

- The boundary wall in front the site was knocked down during the event (Figure 3); 

- A road bridge located circa 650m upstream of the confluence of the Owenacurra and River Leamlara 

was very badly damaged during the event and has not been in use since the event; 

- The event eroded the sides of the channel of the River Leamlara immediately upstream of its 

confluence with the Owenacurra. There were also signs of erosion to the right bank further upstream 

in between the two road bridges; 

¶ Grass and vegetation in the vicinity of the site was flattened by the force of the water during the event 

(Figure 4); 

¶ A wrack mark was observed by Arup across the full length of the wire fence immediately adjacent to the 

Owenacurra. The top of the wrack mark was horizontal across the fence and was subsequently surveyed 

by CCC to a level of 26.1mOD. A close up view of a small section of the wrack mark is presented in 

Figure 5. It is noted that the peak water level recorded at the gauge during the event was 25.85mOD.  

 

Figure 2 Structural damage to the parking area in front of the site 

 

 



 

Cork County Council Midleton Flood Relief Scheme 
 

252803-71 | Draft 3 | 19 June 2024 | Ove Arup & Partners Ireland Limited Scheme Update post Storm Babet Report  Page 5 
 

  

 

Figure 3 Structural damage to the wall in front of the site  

 

 

Figure 4 Flattened grass within the site of the water extraction pumphouse 
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Figure 5 Close up view of the wrack mark  

2.3 Scope of the revised gauge review  

The scope of the revised gauge review is given as: 

¶ Development of a detailed 1D/2D hydraulic model of the Owenacurra and River Leamlara and their 

associated floodplain in the vicinity of the site in order to simulate high flows through the reach. The 

model is to capture the mechanisms of bypassing at the gauge and to inform a revised rating review of 

the gauge; 

¶ Revise the rating curve based on the complete set of spot gaugings at the gauge (i.e. all the spot gaugings 

up to when Storm Babet occurred) and the results of the 1D/2D hydraulic model; 

¶ Produce an updated Amax series for the gauge using the revised rating curve. 

In order to distinguish between the rating review undertaken as part of the hydrology study in 2018 and the 

current post-Babet rating review described in this report, they are referred to by their years in the report, i.e. 

the 2018 rating review and the 2024 rating review. 

  



 

Cork County Council Midleton Flood Relief Scheme 
 

252803-71 | Draft 3 | 19 June 2024 | Ove Arup & Partners Ireland Limited Scheme Update post Storm Babet Report  Page 7 
 

  

3. Hydraulic modelling model of the gauge site  

3.1 Introduction 

A one-dimensional (1D) and two-dimensional (2D) model of the relevant reaches of the River Leamlara and 

the Owenacurra, as well as their associated floodplain, has been constructed in order to simulate flood events 

at Ballyedmond gauge. The findings of the model are to inform the revised rating review at the gauge.   

The 1D model simulates the in-bank flows and has been constructed in MIKE 11 software (Version 2023). 

The 2D model simulates the out of bank floodplain flows and it has been developed in MIKE 21 software 

(Version 2023). Both the 1D and 2D models are dynamically linked and run together as a coupled model in 

MIKE FLOOD software (Version 2023). 

3.2 Model domain  

A schematic of the Ballyedmond model is presented in Figure 6. The model extends approximately 250m 

upstream of the confluence of the rivers on the River Leamlara and approximately 750m upstream of the 

confluence of the rivers on the Owenacurra. The downstream boundary is located circa 950m downstream of 

the confluence.    

 

Figure 6 Schematic of the Ballyedmond gauge model (© Open Street Map) 

The initial circa 500m length of the Owenacurra is represented in 1D only as there is no available Lidar 

coverage for this section of the river with which to develop a 2D model. Given the steep gradient on both 

sides of the river for this reach the 1D only approach (with extended sections covering the width of the 

floodplain) is an appropriate representation. Table 2 presents the Easting and Northing of the boundary 

conditions of the model. 
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Table 2 Boundary condition locations 

 Easting Northing 

Owenacurra Inflow  186272.2 77108.8 

River Leamlara Inflow  185676.2 76880.5 

Downstream boundary (QH relationship)   186436.4 76116.1 

3.3 Model resolution  

The 1D model resolution is determined by the distance between adjacent cross sections and the distance 

between the h points. This distance is circa 10 ï 20m in the vicinity of the gauging station on the Owenacurra 

which is sufficiently detailed to ensure accuracy in the modelling of the 1D flow in the channel.  

The 2D model resolution is defined by the size of the grid cells within the flexible mesh. A high-resolution 

grid has been utilised in order to accurately resolve overland flow across the gauge site. The mesh can be 

considered as three separate areas each with a different resolution: 

¶ The finest mesh size of 1m2 was utilised for gauge site and along the banks of the River Leamlara. 

Adopting this very high resolution allows for the division and splitting of flow to be accurately captured 

by the model thereby ensuring that the mechanism of bypassing is very well simulated by the model.   

¶ A higher mesh resolution (7m2) was utilised for the area around the 1m2 resolution mesh. 

¶ The coarsest mesh resolution (circa 50 m2) was used for the wider area of the domain.  

The mesh for the whole area is presented in the following figure and a close-up view of the mesh at the 

gauge location is presented in Figure 8. 
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Figure 7 2D mesh for the whole model domain  
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Figure 8 Zoomed in view of the mesh in the vicinity of the gauge (indicated with purple square)  

3.4 Geometry data   

3.4.1 1D model  

Cross sections from both watercourses were taken from the Midleton FRS model. This data was collected as 

part of the projectôs infill and validation surveys undertaken by Murphys Survey in May 2017 and January 

2018. 

3.4.2 2D model  

The Digital Terrain Model (DTM) is a bare earth representation of the floodplain topography in which all the 

buildings and vegetation have been removed. It is used in the model to define the ground elevations of the 

2D model grid. The DTM used in the study is the same data used in the Midleton FRS modelling and was 

undertaken by BlueSky International in April 2017. The specification of the dataset is provided as: 

¶ ING65 co-ordinates 

¶ OSGM15 Geoid model. 

3.5 Additional topographic survey data   

In order to facilitate the modelling for the gauge review, CCC undertook an additional geometric survey of 

the bank, road and site levels in the vicinity of the site. The purpose of acquiring the data was to ensure that 

accurate spill levels along the banks of the Leamlara as well as ground levels along the road were 

representative. The survey was undertaken by CCC in December 2023. 

When comparing the survey data to the Lidar data it was found that both datasets were very comparable to 

each other. The lidar data was therefore not overwritten with the survey data as part of the modelling as the 

lidar data is sufficiently accurate to provide all the critical spill levels across the model domain. An overview 

of this comparison for a number of points is presented in Table 3. The locations of the points are shown in 

Figure 9. 
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Table 3 Lidar and survey levels 

 Lidar levels [m] CCC survey levels [m] |ȹ| [m] 

1 30.57 30.57 0.00 

2 27.51 27.53 0.02 

3 26.66 26.66 0.00 

4 26.53 26.54 0.01 

5 26.58 26.60 0.02 

6 25.17 25.16 0.01 

 

 

Figure 9 Location of the comparison points 

3.6 Mannings N and Mannings M  

The roughness values of the 1D model have been defined for three separate components of each cross 

section: (1) The left bank, (2) The main channel, and (3) The right bank. These components of each cross 

section in the model are defined through the use of panel markers in MIKE 11.  

The Manningôs n roughness values of the 1D model were selected based on a detailed analysis of a number 

of datasets as follows: 

¶ Model calibration to the high spot gaugings on record (see below) 

¶ Survey photographs 

¶ Observations of the water course and floodplain from our site visits. 

The Manning's n values for the channel were set to 0.048 for the bed and 0.06 for the banks. 
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The Manningôs M roughness values of the 2D model across the site were selected based on standard values 

from the literature for the land use types in the model domain. These are presented in the following table. 

Table 4 Mannings M for the 2D domain  

Land use type Manning M value (n value) 

Forest  15 (n = 0.07) 

Road  50 (n = 0.02) 

Site of the pumping station  5 (n = 0.20) 

3.7 Representation of the site of the pumping station  

Several different configurations of the model were tested in order to ensure that the palisade fence and pump 

house building at the gauge site were well represented in the model. Based on this analysis two separate 

configurations of the model were considered:   

¶ Scenario 1 (Baseline): the whole area bounded by the palisade fence was modelled with a low Mannings 

M value of 5. This is shown in Figure 10 which also presents the Mannings values for the immediate 

vicinity. 

¶ Scenario 2 (sensitivity): The footprint of the palisade fence around the site was defined by a very thin 

layer of cells and the Mannings M for these cells was set with a Mannings M of 5. The area within the 

site was set to an M value of 50 which is appropriate to the land use in the site. The pump house was 

blocked out from the model by setting the elevation of the grid cells which occupy the footprint of the 

building to 100mOD. This configuration is presented in Figure 11. 

It is noted that other representations of a palisade fence are possible within hydraulic models. These are 

listed as: 

¶ Flow restriction ï application of a flow restriction parameter on the 2D grid cells. While such an 

approach is possible to implement with Tuflow, such an option is not possible in MIKE 21 and has 

therefore not been considered as part of the work. 

¶ For fences aligned along a 1D/2D boundary it is possible to restrict the spilling from the 1D to the 2D by 

manually adjusting the weir coefficient. The difficulty with this option is that it is only relevant for the 

1D/2D interface and given that the palisade fence at Ballyedmond is aligned all along the boundary of 

the site this approach is not deemed to be appropriate.   
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Figure 10 Mannings (M) values adaptation based on the landscape for Scenario 1 (Baseline) 

 

 

Figure 11 Mannings (M) values adaptation based on the landscape for Scenario 2 (Sensitivity)  

3.8 Representation of the River Structures 

The two bridges in the model have been modelled using the Arch Bridges (Hydraulic Research) unit in 

MIKE 11 as this is the most suitable bridge model within the software for modelling the bridges along the 

River Leamlara due to their size. Overtopping of the bridges has been accounted for in the 2D domain. 

Both bridges have been assumed to be unblocked in the model. Given the lack of information available in 

this area at the time of the flood event, it is unclear if these bridges may have had a partial blockage. Hence it 

was therefore assumed the structures did not block. 
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The dimensions of both bridges have been taken from the surveyed data. 

3.9 1D and 2D Model Linkage 

There are two main parameters which control the volume of water that spills onto the floodplain (the 2D 

model domain) from the river channel (the 1D model domain): 

¶ The water level in the river channel 

¶ The elevation of the bank of the channel, i.e. the elevation at which water spills from the river to the 

floodplain. 

The elevation of the left and right banks within the 2D model domain of the model were defined from 

surveyed elevations from the river channel survey and were set as the spill level between the 1D and 2D 

models.  

3.10 Model calibration  

The model was calibrated to the two highest spot gauging on record before Storm Babet. These are listed in 

the table below. It is evident from the data that both spots are from the same event, and both relate to in bank 

flow conditions. 

Table 5 Calibration data 

Date Flow [m3/s] Recorded Max elevation [mOD] 

08/11/1994 24.76 24.81 

08/11/1994 15.10 24.48 

 

Once the model was set up and all the geometry of the river and floodplain was confirmed, the model was 

calibrated by adjusting the Mannings (n) values within the channel bed and banks so as to match the spot 

gauged levels as noted in the table above. The best match to the recorded data was achieved with the n for 

the bed set to 0.048 and n for the banks set to 0.06. Both of these values are also deemed as appropriate when 

compared with standard roughness values from the literature for the conditions at the site. The results of the 

calibration are presented in the following table.   

Table 6 Model Calibration  

Date Flow [m3/s] Recorded Max 
elevation [mOD] 

Modelled Max 
elevation [mOD] 

|ȹ| [mOD] 

08/11/1994 24.76 24.81 24.82 0.01 

08/11/1994 15.10 24.48 24.47 0.01 

 

This calibrated model was taken forward and used to inform the coupled (1D/2D) design model runs.  

3.11 Inflow hydrographs  

The hydrograph recorded at the Ballyedmond gauge was used as the hydrograph shape for the design runs of 

the 1D/2D model. The shape is presented on the following figure along with the hydrograph used to inform 

the design model runs of the existing scenario as presented in the scheme hydraulics report. The peak of both 

hydrographs in the plot have been scaled to 125m3/s to allow both shapes to be compared directly.   

It is noted that the Babet hydrograph was derived by converting the stage-time recordings at the gauge during 

the event to flow-time data using the revised rating curve discussed later in this report. Where necessary, the 

derived hydrograph was then scaled to the relevant peak flow. 
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Figure 12 Recorded Babet and FMP design hydrographs 

Design runs were conducted for flows ranging from 10 to 300 m3/s to establish the Q-h relationship at the 

gauge. The inflow hydrographs to the design runs were scaled based on their catchment area to ensure that 

the sum of the peaks on both the River Leamlara and on the Owenacurra matched the peak flow of the design 

run. This is presented in the figure below for the Q100 design flow ï it can be seen from the plot that the 

peak flow on the Owenacurra is 66.67m3/s (catchment area of 55km2) while the peak on the River Leamlara 

is 33.3m3/s (catchment area of 19km2).  

 

Figure 13 Hydrographs on the River Leamlara and Owenacurra for the Q100 event 
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3.12 Model results   

A series of current speed and velocity vector plots for the Q100 design flow scenario are highlighted in the 

following set of figures in order to present the overland flow hydraulics of the gauge site for an extreme 

event. 

Figure 14 presents the current speed and velocity vectors for a time of 10:00hrs which is circa 3 hours before 

the peak of the event. It can be seen that the hydraulic conditions at this moment represent the point at which 

overland flow from the River Leamlara overtops the road and begins to flood the gauge site. Figure 15 

presents the current speed and velocity vectors for 20 minutes later (i.e. 10:20hrs) and it can be seen that the 

volume of water overtopping the road has notably increased in this short duration and the site is now flooded 

by overland flow from the River Leamlara and also directly inundated from the Owenacurra.    

 

Figure 14 Current speed and velocity vector plot ï 10:00   

 

Figure 15 Current speed and velocity vector plot ï 10:20  
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Figure 16 presents the presents the current speed and velocity vectors for 11:40hrs circa 1 hour and 20 

minutes before the peak. It can be seen that the site is extensively flooded at this point in time from the North 

and South of the River Leamlara. The gauge (shown with the red dot) is being bypassed as the overland flow 

is getting back into the Owenacurra south of the gauge. The velocities outside the site of the pumping station 

along the Midleton/Lisgoold road are in excess of 2m/s at this time. It is noted that this area of high velocity 

is relatively small and corresponds to the area extensively damaged during the event (Figure 2).  

 

Figure 16 Current speed and velocity vector plot ï 11:40 

Figure 17 presents the presents the current speed and velocity vectors for the peak of the event at 13:00hrs 

while Figure 18 presents the maximum water depths at the peak. It can be seen that the site of the 

gauge/pumping station is extensively flooded with maximum depths ranging from circa 0.5m to 1m. The 

velocities outside the site along the Midleton/Lisgoold road are in excess of 3m/s.  

 

Figure 17 Current speed and velocity vector plot ï 13:20 (peak of the flood event) 
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Figure 18 Total water depth ï 13:20 (peak of the flood event)   

 

 

4. Revised rating for the gauge  

4.1 2018 Hydrology Study  

A rating review of the Ballyedmond gauge (Station No: 19020) was undertaken as part of the 2018 

Hydrology study. The objective of the review was to revise and update the EPA rating curve for the gauge 

that existed at that time and to extend it to the highest recorded water level on record. The revised rating 

curve was then used to revise the Amax series and Qmed values for the gauge which in turn were used to 

inform on the design flows for the scheme. 

A plot of the finalised rating curve which was presented in the Hydrology report is shown in Figure 19. It can 

be seen from the plot that the maximum level on the curve is circa 25.6mOD which relates to a flow of circa 

55m3/s. 

It is noted that the modelling work used to inform the analysis (undertaken using the 1D model Flood 

Modeller Pro - FMP) did not consider bypassing of the gauge as the highest flow considered was kept in 

bank upstream.   
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Figure 19 Ballyedmond Rating Curve as per 2018 Hydrology study  

4.2 Model results informing the rating review   

Figure 20 presents the baseline modelled maximum water levels and flows at the gauge for the full set of 

design flows considered as part of the 2024 rating review. A number of other datasets relevant to the gauge 

review are also shown and are listed as: 

¶ Recorded spot gaugings at the gauge undertaken by the EPA hydrometric team across the lifetime of the 

gauge i.e. from 1976 to the present day. The flow values are plotted along the X axis along the bottom of 

the graph 

¶ Modelled QH points from the 2018 rating view 

¶ The cross section of the Owenacurra at the location of the Ballyedmond gauge. The chainage axis for the 

cross section is plotted along the X axis at the top of the graph 

¶ The Amax water levels series at the gauge. It is noted that this data has no relevant X axis, and the points 

are plotted at zero on the primary X axis.  
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Figure 20 Spot gaugings, previous 2018 modelled QH points and baseline 1D/2D model results   

It can be seen from Figure 20 that the QH points from the 2018 rating review (1D FMP model) and the 2024 

rating review (1D/2D MIKE) are very similar for relatively low flows (< 30m3/s) as both sets of model 

results are plotting on top of each other. There is however a divergence when the flow reaches circa 30m3/s 

and this divergence increases for higher flow values. The maximum modelled flow value considered as part 

of the 2018 rating review was 50m3/s and from the plot it can be seen that the 1D FMP is predicting a water 

level of 25.35mOD for this flow while the 1D/2D MIKE model is predicting a water level of 25.20mOD ï a 

difference of 150mm.  

The divergence can be attributed to the bypassing of the gauge and also the small storage volume in the 

catchment upstream of the confluence on both reaches. Both of these mechanisms reduce the flow in the 

channel at the location of the gauge for a given design flow entering the model.  

Figure 21 presents the spot gauging for the gauge along with the 1D/2D MIKE modelled water levels in the 

river at the location of the gauge along with the modelled water levels on the floodplain for a point 

immediately adjacent to the gauge. It can be seen from the plot that the water levels on the floodplain are 

higher than the levels in the river which would be expected given the gradient across the site. At 150m3/s the 

maximum water level in the river is circa 26.03mOD while the maximum floodplain level is 26.20mOD ï a 

difference of 170mm.  
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Figure 21 Baseline model results ï peak water levels at the gauge and on the floodplain immediately adjacent to the 
gauge  

4.3 Developing the revised rating curve  

Deriving a rating curve involves fitting a power-type equation to the recorded spot gaugingôs and the Q-H 

relationship as derived from the hydraulic model. Our methodology assumes that the spot gaugings are a 

correct representation of hydraulic conditions in the channel at the time at which the spot gaugings were 

recorded and that no adjustment to the points is required in order to account for the varying bed level.  

Figure 21 presents a log-log plot of the spot gaugings and the MIKE modelled points. We note that all of the 

previous 1D FMP modelled data points used in the 2018 rating review have been discarded from the analysis 

and have not been used to develop the updated curve as they are all superseded by the 1D/2D MIKE model 

results. 

Power functions have been fitted to three separate groups of points that follow a consistent trend:  

¶ Stage values up to 0.71m (labelled ólowerô) ï These values relate to low flow conditions in the channel 

¶ Stage values above 0.71m but less than 1.95m (labelled ómiddleô) ï These values relate to higher in-bank 

flow conditions  

¶ Stage values above 1.99m (labelled óupperô) - These values relate to out of bank flow when the gauge is 

being bypassed.  

The straight line equations on the plot presents the parameters of the power law coefficients which were used 

to construct the revised rating curve as outlined in the following sections of the report.  
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Figure 22 Baseline model results ï peak water levels at the gauge and on the floodplain immediately adjacent to the 
gauge  

A number of different segment lines were fitted to the points in order to test the sensitivity. It was found that 

the derived flows from the rating curves are somewhat sensitive to minor adjustments to the fitted lines and 

this is discussed later in the report. 

The derived rating curve from the baseline assessment is presented in Figure 23 along with the spot gaugings 

and modelled flows. It can be seen from the figure than the revised rating curve fits the modelled QH points 

for all flow values. There is a slight kink in the plot at the point at which the curve transitions from the 

middle to the upper rating. This corresponds to the point at which water at the gauge location gets out of 

bank on the RHS ï hence a slight kink in the curve is observed. The findings of the study are not sensitive to 

this and no manual adjustment of the curve was undertaken in order to modify it.  

The rating curve was taken forward and used to update the Amax and Qmed values for the gauge. This is 

discussed in the following section of the report.   
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Figure 23 Revised rating curve for Ballyedmond gauge   

 

 

5. Scheme Hydrology review  

5.1 Updated dataset  

The 2018 hydrology study used data up to and including 2017 in order to estimate the Qmed at Ballyedmond 

gauge. Since this time an additional five years of data has been collected. Before considering the revised 

rating curve for Ballyedmond, it is therefore very informative to first update the Qmed for the gauge using 

the most up to date Amax series using the rating curve derived as part of the 2018 study. Doing so allows for 

the influence of including the additional years to data on the design flows to be distinguished from the 

influence of the revised rating curve as presented in the previous section of the report. The results are 

presented in the following table. To allow a comparison with the 2018 study, results from the hydrology 

report are also included on the table.  
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Figure 24 Revised hydrology for the scheme: complete dataset with 2018 rating curve   

It can be seen from Figure 24 that the Qmed is increased from 24.46m3/s to 25.46m3/s when the additional 

years of data are included in the assessment. When the updated Qmed is carried through the hydrological 

calculations following the same approach as per the 2018 Hydrology study, the pivotal site adjustment factor 

for the gauge is increased from 1.59 to 1.65. This in turn results in an overall uplift in the design flows of 

circa 4.21% when compared to the 2018 Hydrology report. This calculation assumes that the growth curve 

remains unchanged which is discussed later in the report. 

5.2 Revised Amax series  

Once the revised rating curve for Ballyedmond gauge was finalised, it was used to generate a new Amax 

series at the gauge for the entire data record i.e. from 1976 to the present data.  

The revised Amax series for the gauge is presented in Figure 25. It has been assumed that Storm Babet 

represents the Amax for the hydrological year of 2024.3 It is further noted that the peak flow for Storm Babet 

derived from the rating curve suggests a marginally lower flow value (circa 104m3/s) than derived directly 

from the results of the model. This difference is due to the rating curve sitting just below the modelled QH 

points for this flow value. 

 

3 The hydrological year starts on the 1st of October and runs until the last day of September on the following year 
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Figure 25 Revised Amax series for the gauge  

5.3 Update to the scheme Qmed and design flows  

The updated Qmed and pivotal site adjustment factors are presented in the following table. It can be seen that 

the Qmed in the 2018 hydrology report is increased from 24.46m3/s to 25.73m3/s when the revised rating 

curve at the gauge and the complete Amax series are accounted for. When this updated Qmed flow value is 

carried through the hydrological calculation it can be seen that the pivotal site adjustment factor for the 

gauge is increased from 1.59 to 1.67 which results in an overall uplift in the design flows of circa 5.2% from 

the 2018 Hydrology report (assuming no change to the growth curve). 

 

Figure 26 Revised hydrology for the scheme: complete dataset with revised 2024 rating curve   

5.4 Growth curve  

The growth curve for the study as calculated in the 2018 hydrology study is presented in the following table. 

It can be seen that the growth curve utilises growth factors derived from two separate assessments:  

¶ The Ballyedmond Single Site analysis was used for the lower return period events (2, 5, 10, 25)  

¶ The FRS RR analysis was used for the higher return period events (50, 100, 200 and 1000). 
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Table 7 Growth Curve for the scheme 

Return Period (years) FSR RR Derived QT/Qbar Single Site Analysis 
(Gumbel) 

Study Growth Curve  

2.33/2 1.00 0.97 0.97 

5 1.41 1.29 1.29 

10 1.66 1.50 1.50 

25 2.01 1.76 1.76 

50 2.30 1.96 2.30 

100 2.59 2.15 2.59 

200 3.01 2.35 3.01 

1000 3.96 2.80 3.96 

 

There is a notable difference in the 100 year return period growth factor for the two methods considered: for 

the single site analysis the GF is 2.15 while for the FRS RR method it is 2.59. Adopting the higher value was 

therefore ensuring that the design flow for the scheme was conservative. 

The growth curve derived as part of the 2018 study has been utilised as part of this hydrology update and no 

changes have been made to it. The justification for this approach is that including data from Storm Babet in a 

revised single site analysis for the gauge wonôt be sufficient for the Q100 growth factor of 2.15 to surpass the 

FSR RR factor of 2.59 which informs on the design flows. 

The single site analysis for the gauge will however be updated as part of Stage 2 of the study as it will 

influence the lower return period events i.e. the 2, 5, 10, 25 events and is therefore relevant to flood mapping 

of these events and the damages assessment.    

5.5 Updated design flows  

The revised design flows for the HEP closest to the Ballyedmond gauge are presented in the following table.  

Table 8 Design flows for the OW3 HEP 

Return Period (years) 2018 Hydrology study 2024 updated assessment 

2 24.97 26.27 

5 33.21 34.94 

10 38.61 40.62 

25 45.31 47.67 

50 59.21 62.29 

100 66.67 70.14 

200 77.48 81.51 

1000 101.94 107.24 
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6. Likely magnitude of peak flow of Storm Babet at 

Ballyedmond gauge  

6.1 Overview  

The likely magnitude of Storm Babet at the Ballyedmond gauge has been investigated using two different 

approaches: 

¶ The results of the 1D/2D MIKE hydraulic model have been used to estimate the flow required to match 

the observed peak water level at the gauge and on the floodplain during the event 

¶ Rainfall runoff modelling of the Owenacurra catchment at Ballyedmond, using rainfall data from the 

event, has been used to generate a storm Babet flood hydrograph at the gauge for the event. 

The estimated flow arising from this analysis has then been validated by modelling the flow through 

Midleton using the existing scenario FMP/Tuflow model. By comparing the results of the model to the 

observed flood depths/extents for the event, the realism of the derived flow at Ballyedmond can be assessed.  

The findings of the assessment are presented in the flooding sections of the report.    

6.2 Hydraulic modelling results  

6.2.1 Baseline Mannings value in the river  

The maximum recorded peak water level at the gauge during the event was 25.85mOD. The wrack mark on 

the wire fence was surveyed as 26.1mOD.  

From the baseline model runs a maximum modelled water level of 25.85mOD is achieved at the gauge when 

the total flow into the model is circa 118m3/s. The water level on the floodplain for this flow simulation is 

calculated as circa 26.0mOD ï circa 100mm lower than the observed wrack mark.  

From sensitivity testing of the model, it was found however that the Scenario 2 representation of the 

pumping station/palisade fence (described in Section 3.7) generates marginally higher water levels on the 

floodplain. From this sensitivity run the modelled floodplain level at the gauge matched the surveyed wrack 

mark level of 26.1mOD for the 118m3/s design flow. It is noted that the Scenario 2 representation of the 

floodplain does not lead to any notable change in the maximum water levels in the river when compared with 

the baseline. 

It can therefore be concluded that both the observed maximum water level in the channel (28.85mOD) and 

on the floodplain (26.1mOD) during Storm Babet are simulated by the hydraulic model when the peak flow 

in the model is circa 118m3/s and when the Scenario 2 representation of the floodplain is utilised. The 

Scenario 1 representation also matches the peak water level in the river but marginally underestimates the 

maximum level on the floodplain.   

6.2.2 Mannings sensitivity in the river   

The model is sensitive to the mannings value selected for the 1D channel ï higher roughness values in the 

channel will lead to higher water levels which in turn will lead to a lower estimate of Storm Babet.  

The results of a mannings sensitivity run is presented in the following table (Table 9) for a peak flow of 

125m3/s but with a higher roughness values in the channels of 0.08 for both the bed and side-channel. While 

a value of 0.08 for the bed is deemed as high, it is noted that a number of trees growing at the sides of the 

channel slope in towards the centre of the watercourse. In high flow events these trees would exert a greater 

influence on the hydraulics than at low flows. A mannings n value of 0.08 for the bed and side channel is 

therefore not unrealistic for high flow events when these trees are considered. It is noted that a value of 0.08 

falls within the roughness limits for river channels as presented in Chowôs table of manning values. 
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It can be seen from Table 9 that with the higher roughness values the maximum water level at the gauge is 

increased from 25.91mOD to 26.18mOD ï a difference of 270mm. For this sensitivity scenario, a flow of 

circa 85m3/s is sufficient to achieve the maximum water level of 25.85mOD during Storm Babet which we 

note is 33m3/s lower than for the baseline model results. This lower flow value can be taken as a lower 

bound estimate of the likely magnitude of the event.  

Table 9 Roughness sensitivity  

Scenario  Total flow into the model (m3/s) Maximum Water Level at the gauge 
(mOD) 

Baseline 

1d bed roughness: 0.048 

1d channel sides roughness: 0.06 

125 25.91 

Roughness sensitivity  

1d bed roughness: 0.08 

1d channel sides roughness: 0.08 

125 26.18 

 

Delta: 270mm 

 

In assessing the roughness of the 1D channel it must be considered that the baseline roughness values were 

used to inform the model calibration simulations. As presented in Section 3.10, the model was well matched 

to the observed water levels for two in-bank high flow events. This therefore gives us confidence that the 

baseline roughness values are appropriate for use in the 1D model ï should the higher values have been 

adopted for the calibration events the model would have overestimated the recorded water levels.  

It must however also be considered that while our model is well calibrated, both of the calibration events are 

for flow events that were much less than what occurred during Storm Babet. Higher in-channel roughness 

values for much larger flow events may therefore be more appropriate given the influence that the trees along 

the bank exert on the hydraulics for such high flow conditions. There is no data available with which to 

calibrate the model for high flow events such that uncertainty in the model for high flow events is therefore 

unavoidable. Care needs to be taken when using the findings of the model to estimate the magnitude of any 

historic high flow flood event at the site such as Storm Babet. Utilising a second approach with which to 

estimate the magnitude of the event is therefore very useful as it can act as a check on the findings of the 

model. This is presented in the following section of the report.   

6.3 Rainfall runoff modelling  

As part of our assessment of the likely magnitude of Storm Babet, a second approach using rainfall runoff 

modelling was also used to estimate the magnitude of the event at Ballyedmond. This work involved running 

the FSSR16 rainfall runoff model of the Owenacurra catchment developed as part of the 2018 hydrology 

study with recorded rainfall data from Storm Babet in order to generate a flow time series at the gauge. The 

reader is referred to the Hydrology report for details on the development and calibration of the rainfall runoff 

model.   

As part of the 2018 hydrology study we previously established that data from the Mooreôs Park rain gauge is 

representative of the Owenacurra Catchment in terms of rainfall profiles and the associated hydrograph 

shapes in the river. This finding is confirmed by the results presented later in this chapter.  

The total rainfall amount recorded at Mooreôs Park during Storm Babet is however likely to underestimate 

the total amount that fell on the Owenacurra catchment. As detailed in Table 2 of the first Storm Babet 

report, the total rainfall depth recorded on the 17th and 18th of October at Mooreôs Park is 49.3mm. At a 

number of other daily CAMP rain gauges in the vicinity of Midleton however the total rainfall depths over 

these two days are higher:  

¶ At the Ballinacurrig ACS daily rainfall gauge the total recorded depth was 74.7mm over the two days 

¶ At the Midleton bypass ACS gauge the total depth was recorded as 103.2mm.  

While the data from the CAMP gauges is less reliable than data from Met Eireann stations they are still 

useful indicators of rainfall depths. It is therefore likely that the total rainfall depth recorded at Mooreôs Park 
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is less than what fell on the Owenacurra catchment during the event even though the rainfall profile shape at 

Mooreôs park is deemed to be representative.    

Data from a number of different hourly synoptic rainfall stations has been used to inform the rainfall runoff 

modelling. Two different catchment percentage runoff coefficients were considered in the analysis: 70%, and 

80%. While both of these PRôs are noted as being high, they are not unrealistic in the context of an extreme 

flood event such as Babet which was generated by two separate rainfall events that occurred in quick 

succession. Figure 27 presents the recorded rainfall data at Mooreôs Park and the two separate events are 

visible from the image. It is likely that the first rainfall event on the 17th of October lead to saturated 

conditions within the catchment such that the percentage runoff for the second event (on the 18th of October) 

was therefore very high such that PR values of 70% and 80% are justified.  

 

Figure 27 Hourly rainfall variation Mooreôs Park for the 17th and 18th of October   

The peak flows generated by the rainfall runoff model at Ballyedmond using rainfall data from Mooreôs 

Park, Roches Point and Youghal are presented in Table 10. It can be seen from the table that the peak flow 

value using the Mooreôs Park rainfall data are consistent with the flow estimate based on the findings of the 

MIKE model as noted in the previous section of the report ï the peak flow with the 70% runoff is 88m3/s 

while the peak flow with the 80% runoff is 99.9m3/s.  

The peak flow values generated using the Roches Point rainfall data are lower that the peak generated using 

Mooreôs Park which is consistent with the observed pattern of rainfall during the event in which the higher 

intensity rainfall was observed to be more concentrated further North than at Roches Point. The flow values 

generated using the Youghal rainfall data are considerably higher and are not likely to be representative of 

flow values at the gauge as the recorded rainfall data at Youghal is unlikely to be representative of rainfall 

within the Owenacurra catchment. The peak rainfall data for Youghal is also based on single data point 

which adds uncertainty as to use to of this particular dataset.    

 

Table 10 Peak Flows from the Rainfall Runoff model 

Station  PR ï 70% PR ï 80% 

Mooreôs Park  88 m3/s 99.9 m3/s 
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Station  PR ï 70% PR ï 80% 

Roches Point  69.3 m3/s 78.8 m3/s 

Youghal  170 m3/s 193.94 

 

Three separate timeseries are presented in Figure 28:  

¶ The generated hydrograph at Ballyedmond from the rainfall runoff model using the Mooreôs Park rainfall 
data for the 80% percentage runoff coefficient; 

¶ The actual recorded rainfall from the event at Mooreôs Park;  

¶ The recorded hydrograph from the Ballyedmond gauge which has been generated by converting the 

recorded water levels at the gauge to flow using the revised rating curve (note: the peak of the event is 

104 m3/s4).  

It can be seen from the plot that both hydrographs are very well correlated as regards their shape and peak 

values - the time-to-peak of the hydrograph generated from the rainfall runoff model is circa 1.5 hours longer 

than the hydrograph generated from the recorded water levels at the gauge and the total width of the RR 

generated hydrograph is also marginally wider. The good correlation between the hydrographs indicates that 

the rainfall data recorded at Mooreôs Park is representative of the rainfall profile which fell on the 

Owenacurra catchment during Storm Babet in terms of storm profile shape. It is also representative in terms 

of intensity.  

 

Figure 28 Revised hydrology for the scheme: complete dataset with revised 2024 rating curve   

 

 

4 As noted earlier in the report ï the findings of the baseline hydraulic model indicate that a flow of 118m3/s is needed to match the recorded peak 

water level at the gauge during the event. When this level is however converted to flow using the rating curve the flow estimate is 104m3/s. The 

difference between the 118m3/s and the 104m3/s is due to the rating curve sitting marginally below the modelled QH point for the observed peak 

water level on the day of the event.  
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6.4 Hydraulic modelling of Storm Babet through Midleton ï Existing scenario 
with no flood scheme in place 

6.4.1 Overview  

The existing scenario FMP/Tuflow model of Midleton was used to simulate the likely maximum peak flow 

value of Storm Babet (estimated as 118m3/s from the baseline hydraulic model) through the town by 

specifying the flow as the upstream boundary condition on the Owenacurra. The results from the model were 

compared with the observed extents and depths from the event in order to assess if the estimated peak flow is 

a realistic representation of the flow which occurred during the event. This comparison is in effect a 

validation of the estimated flow from the hydrological analysis.  

6.4.2 Relevant model assumptions  

A number of assumptions were adopted as part of the development and running of the hydraulic model and 

are listed as: 

¶ The peak flows of all water courses feeding into the model were scaled based on the findings of the 

gauge review for the Owenacurra. This was considered appropriate as the catchments are in close 

proximity such that the hydrological forcing on all the catchments would have been very similar during 

the event; 

¶ The hydrograph shape at Ballyedmond was use as the hydrograph shape for all the other catchments; 

While it is likely that the hydrograph shapes of the smaller catchments would have a shorter time to peak, 

the differences are not significant enough to affect the accuracy of the model and impact the results;  

¶ The timing of the peaks of the inflow hydrographs were set such that they would align at the confluences 

downstream. This may be a conservative assumption as anecdotal data suggests that the Dungourney 

peaked at circa 17:00hrs through The Babys Walk circa 3 hours after it peaked on the Owenacurra;    

¶ The peak on the Owenacurra coincided with low tide. The recorded tidal data was used as the 

downstream boundary of the model. It is noted that the tidal gauge in the estuary recorded a water level 

of circa -0.1mOD at the time of the fluvial peak of the Owenacurra;   

¶ All the walls in the study area have been excluded from the model as per the assumption made for the 

design existing scenario model runs. While some walls in Midleton collapsed during the event, a number 

of walls in the floodplain remained standing such that our assumption has been partly validated by the 

impact of Storm Babet. This assumption needs to be considered when comparing the new Storm Babet 

model extents against the observed Storm Babet extents given that some walls omitted from the model 

would have diverted flood water during the event;  

¶ Additionally, it is noted that all of the wall collapses occurred after the flood had been in progress for a 

number of hours and hence would have influenced the overland flow routes up to the moment in time at 

which the collapse occurred;  

¶ The Storm Babet model run assumed zero blockage at all the structures. It was evident from our site visit 

however that blockages occurred at Mooreôs Bridge during the event such that this also needs to be 

considered when comparing model results to the observed extents; 

¶ The hydraulic model assumed that the Finished Floor Levels (FFLs) of all the properties were 

represented by adding 150mm to the average value of the ground elevation across the footprint of the 

building as estimated from the Lidar data. While in most cases this is an accurate assumption, for a small 

number of properties it may lead to a slight over- or underestimation of the FFLs in the model which in 

turn may impact on the overland flow routes This also needs to be considered when comparing the 

results of the model to the observed flood extents.        
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6.4.3 Assessment of water levels and extents ï Model vs Observed  

Flood extent mapping of the (1) observed Storm Babet flood extent, and (2) the modelled Storm Babet flood 

extent are presented in the Appendices for the key areas of the study: 

¶ Area 1&2 ï Tir Cluain to Riverside Way 

¶ Area 3 North ï Cork Road Bridge to the N25 (i.e. the town centre) 

¶ Area 4 ï Lauriston Estate, Rugby Club and the East of the IDL site. 

A number of observed and surveyed wrack marks across Midleton have been compared against the modelled 

Storm Babet maximum water levels in Table 11. The differences between both data are indicated in the table 

with positive values denoting that the wrack mark is at a higher elevation than the model and negative values 

indicate that the wrack mark is lower than the model. 

Table 11 Comparison of Wrack Marks vs Max Modelled Water Levels (mOD) 

Location  Wrack Mark 
(mOD)  

Modelled Water 
Levels (mOD)  

Delta (mm) 

Rear of Tir Cluain 16.81 16.89 -80 

Clohessyôs Yard  15.04 15.07 -30 

Right Bank immediately Downstream of Mooreôs Bridge  13.83 13.22 610 

Right Bank along Mooreôs Lane 12.56 12.55 10 

Willowbank Court  11.50 11.50 0 

Entrance to Willowbank (Mill Road) 11.06 10.92 140 

Owenacurra Millrace Offtake 9.45 9.36 90 

Bridge Downstream of NRR Bridge 9.10 8.8 300 

Level Crossing on Upper Mill Road 8.16 8.19 -30 

MyPlace 5.50 5.49 10 

Midleton Garda Station 5.032 5.00 32 

The Woodlands 4.55 4.84 -290 

Thomas Street  4.15 3.96 190 

Waterôs Edge- Lidl  3.91 3.87 40 

An Stor- Druryôs Avenue 5.15 4.64 510 

OôFarrellôs Funeral Home 3.22 3.18 40 

Junction of Main Street and Broderick Street 3.62 3.54 80 

Three Store- Lower Main Street/ Distillery Walk  3.79 3.55 240 

Babys Walk directly upstream of Lewis Bridge 3.6 3.57 30 

Downstream of Lewis Bridge  3.6 3.4 200 

Bailick Road (Uisce Éireann) 3.2 3.17 30 

Bailick Road (Chadwicks) 3.00 3.01 -10 

Beechwood Drive 4.78 4.01 770 
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As can be seen from an inspection of the differences in the table there is a very good match between the 

wrack marks and the hydraulic model across the study area. Fourteen of the 22 locations have a delta within 

±100mm which is deemed to be a very good match. At three of the locations the delta is in excess of 

+300mm. These three locations include: 

¶ Right Bank immediately Downstream of Mooreôs Bridge (Delta +610mm) 

As discussed in the model assumptions the blockage/ failure of Mooreôs Bridge during the Storm Babet 

Flood event was not included in the hydraulic model such that the model underestimates the water levels 

locally. It is noted that further downstream on Mooreôs Lane there is a very good calibration between the 

wrack marks and the model results i.e. the delta is +10mm.  

¶ An Stor - Druryôs Avenue (Delta +510mm) 

This wrack mark is located circa 250m east of the Owenacurra River and is therefore at the outer extent 

of the floodplain. The discrepancy between the observed and modelled water level can therefore be 

attributed to the complexity of the overland flow path between the river and this location and its 

representation in the model: the floodplain mannings values, representation of buildings and their impact 

on storage, inclusion/exclusion of garden and/or boundary walls, the impact of the drainage system.  

¶ Beechwood Drive (Delta +770mm) 

Water levels in the Beechwood Drive and Oakwood Lodge Estates are underestimated in the model by 

circa 770mm. There are two reasons for this:  

- The existing stone wall running between The Peopleôs Park and The Baby Walk and which is aligned 

perpendicular to the Dungourney has been excluded from the model. Given that the wall did not fail 

during Storm Babet, it would have exerted a significant afflux on the water levels upstream in the 

Peopleôs Park and on the GAA pitches during the event and this was not captured by the model. 

Hence the maximum water levels upstream would have been underestimated by the model.  

- The peak of the fluvial event on the Dungourney may have occurred later than what has been 

assumed in the model at a time closer to high tide. This may also have contributed to the model 

underpredicting water levels on the reach.  

It is recommended that the representation of the stone wall in the model, as well as the hydrograph shape 

on the Dungourney, be assessed in further detail as part of the Stage II of the project in order to inform 

the planning design.   

6.5 Conclusion  

The likely magnitude of the peak flow of Storm Babet at Ballyedmond has been investigated using a number 

of different approaches: hydraulic modelling at the gauge site, rainfall runoff modelling of the catchment and 

modelling of the event through Midleton town.  

From the modelling of the gauge site it was concluded that the peak flow of the event was circa 118m3/s for 

the baseline model scenario. There is however uncertainty associated with this estimate given that the model 

is quite sensitive to the specification of the mannings value in the main channel ï when higher mannings are 

adopted the peak flow is estimated as lower given that lower flows will attain the peak flood level observed 

at the gauge during the event when the roughness is higher. It was seen from the analysis that with a higher 

(0.08) mannings the peak of the event was estimated as 85m3/s which acts as a lower bound estimate of the 

likely magnitude of the event. In the absence of high flow calibration data model uncertainty is unavoidable.   

When the second method of assessing the likely magnitude of the event at Ballyedmond is considered (i.e. 

rainfall runoff modelling) peak flows of circa 88m/3 to 100m3/s were estimated using data from Mooreôs 

Park which is located outside of the Owenacurra catchment. This suggest a slightly lower peak flow than 

what was estimated using the baseline hydraulic model (i.e. 118m3/s).  

In interpreting the RR results the appropriateness of using Mooreôs Park data for the Owenacurra catchment 

must be considered. As detailed in the chapter it is very likely that the total rainfall depth recorded at 

Mooreôs Park is less than what fell on the Owenacurra catchment during the event.  
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Should more accurate rainfall data have been available and been used to inform the rainfall runoff modelling, 

the estimated peak flow for the event at Ballyedmond would be greater than the values estimated using 

Mooreôs Park data (i.e. greater than 88m/3 to 100m3/s). These higher values would be closer, and possibly 

even greater, that the value of 118m3/s estimated from the MIKE modelling. It is therefore evident that when 

the limitations of the rainfall input data are considered, the results of the RR modelling are comparable with 

the findings of the MIKE modelling i.e. the peak flow of the event at Ballyedmond is likely to be in range of 

118m3/s.  

When the third method of assessing the likely magnitude of the event is considered (i.e. modelling Storm 

Babet through Midleton with a peak flow of 118m3/s) it was seen that the modelled extents and depths in the 

town were representative of what was observed on the day of the event. There are however a number of 

locations where the model underestimates the levels observed on the day. 

When the findings of each of these three assessments are considered, it can be concluded that the peak flow 

of Storm Babet at the Ballyedmond gauge is likely to have been in the region of circa 118m3/s with a +/- 

band of 30m3/s which is based on the findings of the mannings sensitivity.   

 

 

7. Impact of the revised hydrology on the Proposed 

Scheme  

7.1 Overview  

This section of the report considers the impact that the revised hydrology has on the proposed scheme for 

Midleton. For detailed information on the scheme, the reader is referred to the Public Participation Day No 3 

posters which describes the various components of the scheme.   

7.2 Methodology  

An iterative approach has been adopted in order to assess the impact that the revised hydrology has on the 

proposed scheme. This can be summarised as: 

¶ The proposed scheme hydraulic model was run with the updated Q100 flows. The tidally dominated 

(T200) event was also simulated with the updated Q10 joint probability flows to assess the impact of the 

updated hydrology in the tidal reach. The results from these models were used to identify where the 

defences of the scheme would be bypassed and/or overtopped 

¶ The defences were subsequently revised (i.e. increased in length and/or made higher) where necessary in 

order to eliminate any bypassing/overtopping 

¶ The scheme model was rerun in order to confirm that the revised defences are able to maintain the target 

SoP of the scheme. 

The revised defences are presented in the following section of the report.  

It is noted that this version of the model includes Mooreôs Bridge and the footbridge immediately 

downstream of the NRR, both of which are likely to be removed as interim measures. This is considered 

further later in the chapter in Section 7.3.5.  

7.3 Model results  

The following set of tables list the direct defences that need to be modified in order for the scheme to 

accommodate the revised and updated hydrology. In order aid the reader in assessing the changes associated 

with the assessment, only defences which need to be modified are listed in the table i.e. any defence which 

can accommodate the revised hydrology is not presented.  
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7.3.1 Area 1 & 2 Tir Cluain to Riverside Way 

The changes to the scheme are presented in the following table and Figure 29. It is noted that the heights are 

the total heights, i.e. freeboard and climate change allowance are included.  

Table 12 Revisions to the proposed defences in Area 1 & 2 

Defence Ref.  Location Description  Proposed 
Scheme - 
Defence 
height 

Proposed 
Scheme - 
Defence 
length 

Post Babet 
Update - 
Defence 
height 

Post Babet 
Update - 
Defence 
length  

C01_E001_R Rear of Tir 

Cluain  

Embankment  1.0m 171m 1.05m 171m 

C01_E001_R Rear of Tir 

Cluain  

Existing 

Embankment 

1.0m 82m 1.05m 82m 

C01_E002_R Tir Cluain Embankment  1.1m 139m 1.25m 158m 

C01_E001_L Clohessyôs 

Yard 

Embankment 1.3-2.0m 139m 1.45-2.15m 139m 

C01_L001_R Mooreôs Lane Wall 1.1m 311m 1.15m 312m 

C01_L001_L Left Bank 

Downstream of 

Mooreôs 

Bridge 

Wall 1.1m 173m 1.15m 173m 

C01_E002_L Willowbank Existing 

Embankment 

0.4m 453m 0.45m 453m 

C01_L002_L Left Bank 

Upstream of 

Northern Relief 

Road 

Wall 1.1m 108m 1.15m 108m 

C01_E003_L Left Bank 

Downstream of 

Northern Relief 

Road 

Embankment 1.0m 175m 1.15m 175m 

C01_E004_L Millbrook  Existing 

Embankment 

0.4m 425m 0.45m 425m 

C01_L003_L Mill Race 

Apartments/ 

My Place 

Wall 0.6m 228m 0.7m 228m 

C01_L002_R Right Bank 

Upstream of 

Cork Road 

Bridge  

Wall 0.8m 36m 0.9m 38m 

C03_E001_L Left Bank 

Upstream of 

Carrigogna 

Bridge 

Embankment  2.0m 200m 2.15m 207m 

C03_E002_L Clohessyôs 

Yard 

Embankment 1.3m 124m 1.45m 126m 

It is noted that the future status of Mooreôs Bridge to be confirmed. 
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Figure 29 Area 1&2 Refined Proposed Scheme  

7.3.2 Area 3 Town Centre and Bailick Road  

The changes to the scheme are presented in the following table and Figure 30. 

It is noted that two additional defences are proposed in Area 3 due to the increase in design flows, 
C01_E003_R and C05_L003_L.  

Table 13 Revisions to the proposed defences in Area 3 

Refence Ref.  Location Description  Proposed 
Scheme - 
Defence 
height 

Proposed 
Scheme - 
Defence 
length 

Post Babet 
Update - 
Defence 
height 

Post Babet 
Update - 
Defence 
length  

C01_L003_R The 

Woodlands 

Wall 0.8m  124m 0.9m 124m 

C01_E003_R Upstream of 

Lidl Bridge 

Embankment - - 0.5m 36m 

C01_E005_L Riverside Way 

- Thomas 

Street Lower 

Embankment 0.4m 183m 0.45m 183m 
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Refence Ref.  Location Description  Proposed 
Scheme - 
Defence 
height 

Proposed 
Scheme - 
Defence 
length 

Post Babet 
Update - 
Defence 
height 

Post Babet 
Update - 
Defence 
length  

C01_L004_L Riverside Way 

- O'Farrell's 

Funeral Home 

Wall 1.2m 176m 1.25m 176m 

C01_L005_L Kennedy Park - 

ESB Site 

Wall 1.1m   76m 1.1m 76m 

C05_E001_R Irish Distillers 

ï WWTP 

Embankment 0.85m  36m 1.05m 45m 

C05_E002_R Irish Distillers 

ï WWTP 

Existing 

Embankment 

1.1m  250m 1.3m 250m 

C05_L001_L GAA Grounds Wall 1.5m 215m 1.7m 215m 

C05_E003_R Irish Distillers Embankment 1.4m  127m 1.65m 127m 

C05_E004_R Peoples Park Embankment 1.7m  212m 2m 212m 

C05_L001_R The Baby Walk Wall 1.2m 159m 1.45m 159m 

C05_L002_L Roxboro Close Wall 1.1m  162m 1.35m 168m 

C05_L003_L Left Bank 

downstream of 

Lewis Bridge 

Wall - - 1.0m 105m 

C05_L002_R Midleton 

House and 

Upstream of 

Bailick Rd 

Bridge 

Wall 1.2m 286m 1.25m 286m 

C05_L004_L Downstream of 

Bailick Road 

Bridge  

Wall 1.2m 81m 1.25m 81m 

C05_DB001_R The Baby Walk Demountable 

Barrier 

1.2m 4m 1.4m 4m 
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Figure 30 Area 3 (North) Refined Proposed Scheme 

7.3.3 Area 4 Lauriston Estate/Rugby Club 

As presented in the Public Participation Day No 3 posters, it is proposed that the assumptive approach be 

adopted in the present day in Area 4 and that the embankment (C09_E001_R) be designed to accommodate 

the MRFS and HEFS required standard of protection. The dimensions of the proposed defences will 

therefore be revised to ensure the uplift in the flow is accommodated.   

7.3.4 Area 5 Ballinacurra  

As presented in the Public Participation Day No 3 posters, it is proposed that the assumptive approach be 

adopted in the present day in Area 5. The upstream storage will therefore be designed to accommodate the 

MRFS and HEFS required standard of protection. The dimensions of the proposed defences associated with 

the storage option will therefore be revised to ensure the uplift in the flow is accommodated.   

7.3.5 Sensitivity Runs 

A sensitivity run of the model was simulated with both Mooreôs Bridge and the bridge downstream of the 

Northern Relief Road (NRR) removed.  

From the results it was seen that there was a significant reduction of circa 700mm in the water levels 

immediately upstream of Mooreôs Bridge. The length over which the water level was impacted upstream was 

circa 240m. There was also a corresponding increase in the maximum water level of circa 100mm 

downstream of Mooreôs Bridge along Mooreôs Lane.  

Similarly, there was a localised reduction of circa 200mm in the maximum water level in the Owenacurra 

when the bridge downstream of the NRR Bridge was removed from the model.  

It is recommended that further assessment on the impact of removing these bridges be carried out as part of 

Stage 2 of the project.  
















