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Ab breviation  Meaning  

AEP Annual Exceedance Probability  

AFA Area for Further Assessment  

DTM Digital Terrain Model  

EPA Environment Protection Agency  

FM Flood Modeller  

FRS Flood Relief Scheme  
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Glossary  

 

Terminology  Meaning  

Operational conditions  Set of conditions for operating Ardnacrusha Power Station  

Standard operational 

conditions  

Ard nacrusha Power Station functions  as standard , namely  with 

the Parteen spillway and four turbines in operation, 345m³/s 

being the operational maximum intake flow to the  turbines  from 

Parteen Basin during flood conditions  due to hydraulic 

constraints in the canal  capacity .  

Limitations in 

operational conditions  

Two turbines or the spillway and one turbine are not in 

operation at the Ardnacrusha Power Station, 258m³/s being 

regulated to the turbine  to suit the operational capacity at the 

station . 

ñ504ò Event AEP Event on Shannon River when Ardnacrusha Power Station 

functions in standard operational conditions (345m³/s inflow to 

the turbines ) , resulting a peak flow of 504 m ³/s  downstream of 

Parteen Weir during  the 1% AEP event .  This is the scale of flow 

experienced in the 2009 event.  

Baseline Design Event  Event on Shannon River downstream of Parteen Weir when 

Ardnacrusha Power Station functions with limitations in 

operational conditions (258 m³/s regulated  from  Parteen Basin ) , 

resu lting a peak flow of 5 91 m³/s downstream of Parteen Weir 

during the 1% AEP event  
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1  Introduction  

The Hydraulic s Report aims to provide technical details about the construction and 

schematisation of the hydraulic model of Castleconnell  and the surrounding area used within 

the development of the Castleconnell  Flood Relief Scheme (FRS) . 

1.1  Project aim  

The overall purpose of the Castleconnell  FRS project is to design and build flood defences 

that will protect properties and critical infrastructure in future flood events , with a standard 

of protection up to 1% AEP.   Hydraulic modelling of the River Sh annon  downstream of the 

Parteen Weir was developed  to  assess design flood levels  and potential defence options.  

1.2  Study area overview  

The River Shannon is the dominant source of flood flows at Castleconnell although it is 

heavily influenced by Parteen Weir and Lough Derg. The Shannon River is the natural outlet 

of Lough Derg , with the ESB regulating the flow s over Parteen Weir . Other fluvial sources 

influencing the area are the Kilmastulla River,  Black River,  Cedarwood Stream  and 

Stradbally Stream . 

Over time, as a result of the modified flow regime,  the Shannon River downstream of 

Parteen Weir  has significantly changed geomorphic characteristics  with the manmade  

development of river features  which have further developed into semi -permanent features 

and islands with heavy vegetation growth.  The river bed is also regular ly  intersect ed by 

inline rock weirs  creating a stepped profile through the reach at Castleconnell.  

  

Figure 1 - 1 : Castleconnell village and surrounding watercourses    
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2  Model development  

2.1  Overview  

The Shannon River  channel through  the study area is characteris ed by  high hydraulic 

complexity, with many islands, pools and weirs present along the channel , influencing the 

hydraulic regime. A 1-dimensional (1D) model built by interpolating cross sections is not 

capable of  captur ing  the hydraulic effects and spatial variation  created by the  in -channel 

features, therefore, this study commis sione d additional topographical and river survey  to 

provide sufficient detail to construct a 2 -dimensional (2D) model  able to directly repr esent 

the hydraulic behaviour of these features.   Reaches upstream and downstream of the 

scheme area have retained representation  of the channel within 1D to provide routing from 

Parteen Weir  to the study area and to provide sufficient distance downstream of the study 

area to reduce uncertainty associated with tailwater conditions.  

Two models were built for this study .  The primary model represents  the  Shannon River from 

Parteen Weir to the Mulkear  River  confluence , whilst the second model represents the 

Cedarwood tributary in Castleconnell  (refer to  Appendix D ï Cedarwood Stream ) .  

The Cedarwood Stream  at the northern end of Castleconnell is a significantly smaller 

watercourse than the Shannon River.  CFRAM modelling has shown it is a source of flood risk 

to Castleconnell  and there is also the potential for backwater flow from the Shannon River 

exceeding bank heights of the Cedarwood Stream .  

Due to the significant change in scale between the Cedarwood Stream  and the Shannon 

River, a separate 1D -2D FM -Tuflow model was built for Cedarwood Stream  with a 

downstream water level ï time boundary using the water levels recorded on  the  Shannon 

from the main model . In order to prioritize the completion  of the main hydraulic model 

(Shannon River), t he survey for Cedarwood Stream was underta ken later than for Shannon 

River, as such, the Cedarwood Stream discussion is included in  Appendix D ï Cedarwood 

Stream . 

In the main Shannon River model, Cedarwood Stream  is not included , with the flows being 

added directly into the 2D  domain at its outlet to the Shannon River .  The main Shannon 

model includes the Stradbally stream , modelled in 2D , with  the culverts modelled in 1D as 

Estry eleme nts.  Table 2-1 provide s a summary of general model details  for the Shannon 

model .  

Table 2 - 1 : Hydraulic model summary  ï Shannon model  

1D model  Value  

Total 1D modelled length  10.29 km  (5.88km upstream and 4.41km 

downstream)  

1D timestep  2 second s (half the 2D 8m domain timestep )  

Number of inflows  2 inflows (points)  

Number of outflows  1 1D outflow ( Normal depth boundary )  

2D model  

Total model area  1.94 km 2 

Model orientation  North -east to South -west  

2D grid cell size  8m /4m multi -domain   

2D timestep  4 seconds  for the 8m  domain / 2 second s for the 4m 

domain  (half the grid cell size)  

Number of inflows  4 2d inflows  

Number of outflows  No 2d outflows  

1D-2D model linkage  Via SX and CN point s and lines  
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Coordinate reference system  TM65 (Irish National Grid)  

Average model run time  11 hours  for a 1000h simulation  

 

2.2  Software  

The model was developed using Flood Modeller and TUFLOW software packages creating a 

linked model  with 1D and 2D components . The 1D model domain was modelled using Flood 

Modeller (FM) Pro v4.5 , while the culverts on the Stradbally tributary have been modelled in 

Estry and linked to the 2D domain.  The 2D domain has been modelled using TUFLOW Classic 

2018 -03 -AE. These versions were the latest releases at the time of initial model build. The 

double precision versions of both software  were used.  

2.3  Stradbally Stream Representation  

Stradbally Stream was modelled in  1D-2D in the previous CFRAM model , as a separate 

model .  However, given the fact its floodplain is heavily dominated by Shannon  River , 

conveyance within the Stradbally Stream  is inconsequ ential wh en considered with the overall 

Stradbally floodplain storage volume from the Shannon River.   As such, the Stradbally 

watercourse is included directly within the Shannon River model.  The 2D inflow boundary is 

appl ied upstream of the railway line , as shown in Figure 2-3: 2D Model Schematisation .  
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2.4  Shannon River Model  

2.4.1  1D - 2D M odel Extents and Schematisation  

The full Castleconnell model  is composed of 3 parts:  

¶ 1D only upstream;  

¶ 2D only in the study area  (with 1D structures) ;  

¶ 1D only downstream.  

¶  

Figure 2 - 1 : Model extent  

1D only model u pstream  of the study area  

The model represents the River Shannon and floodplains from  just downstream of  Parteen 

Weir to upstream of Castleconnell village. The modelled length of the watercourse is 

5.88km . The Black River and Kilmastulla water courses are  not modelled, but the flows being 

added into the system at the confluence with Shannon.  

1D only model d ownstream of the study area  

The model represents the River Shannon and floodplains from downstream of Castleconnell  

to the confluence with Mulkear  River . The modelled length of the watercourse is 4.41km . 

The Mulkear River does not have any effect in the area of Castleconnell, therefore  its flows 

were not added into the system.  

Both upstream and do wnstream of the study area, the 1D cross -sections are spaced  

approximatively every 100m . The extended  cross -sections represent  both the channel and 

the floodplains , with  a length that varies between 300 m  and 1500m .  There is one structure 

(brid ge) upstream modelled as arch type unit. The Manningôs Roughness applied varies from 

0.035 to 0.045 for the riverbed and from 0.07 to 0.11 for the floodplains.  

The 1D model schematization is presented in Figure 2-2. 
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Figure 2 - 2 : 1D Flood Modeller schematisation  
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Figure 2 - 3 : 2D Model Schematisation  

Study area ï 2D only  

A 2D only model was built in the study area of Castleconnell village. The modelled length of 

Shannon is 2.24km and the total modelled area  is 1.94km 2.  

Stradbally is not modelled because its floodplain is heavily dominated by Shannonôs 

backflows , while their peak flows are significantly different: the peak flow of Stradbally 

represents less than one percent of the peak flow of Shannon in the 1% AEP event .  

Figure 2-4 presents the Stradbally channel in comparison with the floodplain and the water 

level resulted from Shannon  backflows in the 1% AEP event.  

The flows are added into the 2D domain as inflow points and the 4 culverts along the 

watercourse are modelled as 1D Estry elements.  
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 Figure 2 - 4 : Stradbally Stream  Floodplai n  
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2.4.2   Boundaries  

2.4.2.1  I nflow boundaries  

The hydrographs and flows calculated for this study were applied both in the 1D and the 2D 

components of the model. Refer to Appendix C for all the flow values used in the model.  

Shannon flow s are applied at the upstream end of the model , immediately downstream of 

the Parteen Weir . The flows are  derived from the Parteen Weir AMAX si ngle site LN2 

distribution growth curve and the hydrograph shape is derived from the 2015 hydrograph 

shape of Old Shannon flows.   

Black River and Kilmastulla flow s are applied at the ir  confluence with Shannon, 

approximately 100m and 200m downstream of Parteen Weir.  The Black River hydrog raph 

was calculated using standard FSU methods , while t he Kilmastulla hydrograph is derived 

from a routing model from the Coole Gauge to the confluence with the Shannon.  It is 

un likely  that a Kilmastulla or Black River flood response could occur at the same time as 

when the Shannon is in high flow conditions. The probability of such an event would be less 

than the Shannon flow probability (e.g. a 1% AEP Kilmastulla  or a 1% AEP Black River  at the 

same time as a Shannon 1% AEP event would in total be less likely than the 1% AEP  event ). 

The joint probability  of flow events on the Kilmastulla  and Black River  with  the Shannon are 

assessed in the Hydrology Report .  For the 1% AEP event , a 5% AEP Kilmastulla and Black 

River flow hydrograph was applied to the Shannon River flows , the peak s of Kilmastulla and 

Black River being  applied at the peak of Shannon  River .  

The magnitude of the Shannon River hydrograph  is signifi cantly higher compared to the 

Kilmastulla and Black River  hydrograph s, in terms of both  peak flows  and flood duration , as 

shown in  Figure 2-5. The Kilmastulla and Black River hydrograph s are  displayed in Figure 

2-6 and the location of the inflow boundar ies ( flow - time )  within the model  are presented in 

Figure 2-9. 

 

Figure 2 - 5 : Old Shannon downstream of Parteen Weir 1% AEP  (after headrace flow  

of 345 m 3/s to Ardnacrusha  ï ñ504 eventò)  
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Figure 2 - 6 : Kilmastulla  and Black River 5 % AEP  

The Cedarwood and Stradbally streams have significantly smaller catchments than the River 

Shannon , therefore  the peak flows and the flo od  durations are also considerably smaller , as 

presented in Table 2-2.  

Flood events in the Shannon can last for prolonged periods , so it is possible that during a 

flood event on the Shannon when the water levels are high, a flood event could also occur 

on the smaller tributaries. Therefore, it is an acceptable approach to have the Cedarwood 

and Stradbally peaking at the same time as the Shannon  River .  

As presented in the Hydrology Report, t he Cedarwood Streams flows were calculated at four 

HEP locations ( 25_3823_6 a, 25_3823_6 b, 25_3823_6 c, 25_3823_6 d). The combined flow  

was added directly into the 2D domain at its outlet to the Shannon River  (HEP 25_3823_6 ).  

Table 2 - 2 : Hydrograph values   

Watercourse  HEP reference  Peak flow  [m 3/s]  Duration  [hours]  

Old Shannon  

downstream of Parteen 

Weir  (1% AEP)  

25_ 3886_1  504.4  

(with 345 m 3/s 

headrace flow  to 

Ardnacrusha  ï ñ504 

eventò)  

2112  

Kilmastulla  (5% AEP)  25_3881_ 9 28.71  40  

Black River  (5% AEP)  25_3838_4  9.82  80  

Cedarwood  (1% AEP)  25_3823_6  1. 07  13 

Stradbally  East  25_ 38 23_8 d 1. 31  15  

Stradbally South  25_ 3823_8 a 0. 63 15  
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Figure 2 - 7 : Cedarwood  and Stradbally Streams  1% AEP  

2.4.2.2  1D only model -  Downstream  boundary  

The 1D model continues 4.4km downstream of the study area, sufficiently for the water 

levels in the 2D domain to not be influenced by the downstream boundary of the 1D model, 

as seen in  Figure 2-8. The 1D downstream boundary is a Normal Depth  (approximately 

0.5% slope) .  

 

Figure 2 - 8 : 1D model downstream of Castleconnell ï Longitudinal Profile (1% AEP)  
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Figure 2 - 9 : Model boundaries  
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2.4.2.3  1D -  2D boundaries  

The 1D and 2D models have been linked using connection lines . Water level in the 2d 

boundary  cells is determined based on the flow from the 1D node and, conversely, water 

level in the 1D node is determined based on the average water level along the 2d boundary  

cells.  Flow is proportioned via depth because  multiple cells are connected to a single 1D 

node . The boundary ext ends on the full width of inundation . 

 

  

Figure 2 - 10 : Linking between 1D and 2D models  

The flow hydrographs modelled at the upstream and downstream 1D-2D boundaries are 

presented in Figure 2-11  and  Figure 2-12 , showing  the flows are consistent at the 

boundaries bet ween the 1D and 2D domains.   
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Figure 2 - 11 : Flow Hydrographs Modelled at the Upstre am 1D - 2D Boundary  (1% AEP 

with 345 m 3/s headrace flow  ï ñ504 eventò)  

 

Figure 2 - 12 : Flow Hydrographs Modelled at the Down stream 1D - 2D Boundary  (1% 

AEP with 345 m 3/s diversion  -  ñ504 eventò)  
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2.4.3  Topography and  DTM  

The model  was  built using three  topographic data  sets :  

¶ Cross sections of River Shannon (CFRAM survey) , approximative 100 m spacing ;  

¶ 2m resolution LiDAR , stated vertical accuracy of 200 mm ;  

¶ DTM derived from survey points collected in February 2020 . 

¶ The topographic data distribution within the study area is presented in the figure 

below.  

 

Figure 2 - 13 : Topographic data distribution in the model  

2.4.3.1  CFRAM cross sections  

The cross sections of River Shannon exist from a previous model (CFRAM), that was divided 

as follows:  

¶ 1D-2D in Castleconnell;  

¶ 1D only upstream and downstream of Castleconnell.  

The FRS  model kept the 1D existing models, and, instead of a 1D -2D model, a  2D only 

model was built in the study area, considering the complexity of River Shannon in 

Castleconnell. Therefore , 2D datasets were used for building the by -dimensional model.  

2.4.3.2  Lidar  

The Lidar data used in the model has a 2m resolution and a stated vertical accuracy of  +/ -

200mm . The Lidar was used to represent the floodplain in the areas not covered by 

topographic survey  (see  Figure 2-13 ) .  
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2.4.3.3  Survey data  

The survey area extent is defined  by the Shannon channel (including the top of banks) and 

part of the Cast leconnell village ï roads and areas  exposed to flooding . 

At the upstream boundary of the survey area, on the left bank, there are  properties possible 

impacted by  inundation. In order to avoid creating the 1D -2D boundary  at this location, the 

2D model has been extended 160m upstream, as seen in  Figure 2-14 . This area was 

modelled by interpolating 2 cross sections.  

 

Figure 2 - 14 : Survey extent  

The survey points collected in the channel represent the riverbed , the banks  and the channel 

feature s (top and base of weirs, top and base of islands etc) . Breaklines were generated 

along the banks and the riverbed details. The survey points and the breaklines were used to 

generate a 3D triangulation , which was further processed  to generate t he DTM used in the 

model .  An example is provided in  Figure 2-15  that present s the steps undertaken from 

survey to DTM.  
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Figure 2 - 15 : DTM g eneration from survey data  
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2.4.4  Model grid  

2.4.4.1  Grid resolution  

The grid used in the model is derived from the DTM described in the previous section . A 

multidomain with 4m and 8m grid s was selected for hydraulic calculations, ensuring there is 

sufficient detail in the model for use in FRS development and that the model run times are 

not excessive.  The 4m domain boundary is presented in  Figure 2-16 . 

Approximat ely  17750 points have been collected in the riverbed on a total surface of 

350000m 2 (0.35km 2).  

 

Figure 2 - 16 : 4m grid boundary. Survey density  

There is  an average of 1 point per 20m 2 and the resulting average distance between points 

is approximately 4.5m.  Tuflow samples the underline data at cell centres and at cell sides, 

meaning  an 8m grid model samples data at every 4m, so an 8m grid is consistent with the 

survey detail collected and there is therefore little benefit in adopting a smaller cell 

resolution through much of the model. A few islands were adjusted using LiDAR points, in 

order to capture the high elevation unable to reac hed  by the survey. The location of the 

islands is presented in the figure above.  

The final model adopted a multi -domain 2d model, with upstream and downstream reaches 

at an 8m resolution. The area around Island House is shown to be the most sensitive to cell 

resolution due to the complexity of in -channel features, therefore a 4m resolu tion was 

appli ed at this location.  The main  model was tested for lower cell size s (6m and 4m ) and the 

difference s between the different resoluti ons are presented in Section  4.2  on Sensitivity 

Testing.  
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2.4.4.2  Grid orientation  

The model grid orientation is from N orth -East  to S outh -West , aligned with the Doonas s 

Bridge ( Figure 2-17 ) . A second  grid orientation was tested ï aligned with the upstream and 

downstream boundar ies . The difference between the two grid orientations is presented  in 

Section  4.1  on Sensitivity Testing . 

The grid orientation chosen (aligned with the Doonass Bridge ) is  based on an increased 

model  performance and on a more conservative approach:  

¶ The Doonass Bridge represents a constriction in the model and the grid being 

aligned this way simplifies the hydraulic calculations associated with this 

structure, and thus increasing the model performance ;  

¶ Figure 4-1 on Sensi tivity Testing  shows the water levels are higher in the scenario 

where the grid is aligned with the Doonass  Bridge, therefore it is considered the 

more conservative scenario . 

 

Figure 2 - 17 : Grid orientation  
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2.4.5  Manning ôs n -  Roughness  

The s urface roughness , including buildings and various land uses within the 2D Shannon 

River model , has been applied using a 2D materials layer. OSI Prime 2 land -use polygon was 

used to construct the materials layer .  The different Manningôs n roughness values given to 

each  land -use have been bas ed on values from site visits,  consultations of photographs , 

Chow 1959 and general  values applied in hydrological modelling. Refer  to Figure 2-18 for the 

modelled land use types and Table 2-3 for the corresponding Manningôs n roughness values 

applied . 

            Table 2 - 3 :  Manningôs roughness  values applied to the 2D domain  

Surface  Manningôs n value applied 

General Rural (baseline layer)  0.045  

River bed  0. 045  

Dense vegetation  0.1 10 

Medium vegetation  0.08 0 

Roads  0.025  

Buildings  0.3 00  

General Urban  0.06 0 

Large gardens  0.05 0 

 

 

Figure 2 - 18 : Materials layer ï Spatial distribution  
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2.4.6  Buildings  

The buildings are kept in the model  and  a high roughness value was applied to them (n= 0.3 ) 

in order to ensure that  water preferentially flows around buildings before moving through 

them.  The buildings were modelled by manually editing the DTM using  polygons  assigned 

with the elevation s of the threshold level s. The buildings modelled are presented in  Figure 

2-19 .  

 

Figure 2 - 19 : Modelled buildings  
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2.4.7  In - channel features  

2.4.7.1  Islands  

The islands within the channel are represented in the model using the processed  DTM.  

However, a few islands have been manually adjusted with polygon s and points assigned with  

the Lidar elevation , in order to ensure the top of the island s are captured in the model . An 

example is presented in the figure below , the cross section through the island showing the 

improvement of the island representation. T he location of the islands that have been 

adjusted this way is pres ented in  Figure 2-20 .

 

Figure 2 - 20 : Island  representation  
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2.4.7.2  Weirs  

The weirs crests have been represented in the model using lines and points assigned with  

survey  elevation , as shown in the figure below.  Figure 2-22  presents a long itudinal  section  

(A -Aô) through the channel  that shows the elevation increase at the weir crests when the 

weirs are represented in the model using Z -shapes.  

 

  

Figure 2 - 21 : Weir Representation ï Plan View  
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Figure 2 - 22 : Weir representation ï Longitudinal section  

2.4.7.3  West Channel  

The West Channel , as identified in  Figure 1-1, has been modelled in the 1D domain , using 

the Estry softwa re . Estry was prefer red due to model stability and performance, the location 

of the channel being within the 2D domain , opposed to the 1D Shannon network modelled in 

Flood Modeller .  

The channel  is approximative ly  800m long and it has an average width of 15m. There are 4 

structures along the channel.  

The 1D network was built using surveyed cross sections. The LiDAR was checked against the 

survey and the results for 2 cross sections are presented in  Figure 2-23 . 

As expected, there is a significant difference at the riverbed level due to t he LiDAR being  

unable to penetrate the water . However, there is a good match between the LiDAR and 

survey  at the dry top ography area.  

 
 

Figure 2 - 23 : Topo - survey difference  ï cross sections  
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The chann el was removed from the 2D domain and  the  1D-2D link  is modelled using 

connection  lines  (HX and CN lines) .  

  

Figure 2 - 24 : West Channel 1D - 2D link   

The riverbed is relatively clean  and straight , with some weeds and stones  along the channel. 

Contra rily, the top of banks is heavily vegetated  with trees and dense brush .   

The Manning ôs roughness values used for the 1D network  is 0.045  for the riverbed  and  0.12 

for the top of banks.  The values are  based on photo evidence  and are in accordance with  

Chow 195 9. 

  

 

The West Channel structures are presented in Appendix A.1.   

XS CC00012  XS CC00031  
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2.4.8  Structures  

2.4.8.1  Doonas s Bridge  

The structure  is 79m long, 2.18m wide and it has 15 piers.  

 

 

 

The structure has been modelled in the 2D domain, using a Layered flow constriction 

shape on 3 levels :  

-1st layer represents the area beneath the deck ï the total area is 259.7 m 2 and the 

piers area plus foundation area above the bed level is 27.3 m 2, resulting a blockage of 

10.5% and a loss coefficient of 0.43 ;  

-2nd layer represents the bridge deck ï 100% blockage and a loss coefficient of 1.56 ;  

-3rd layer represents the bridge rails ï 15% blockage and a loss coefficient of 0.55.  

 

DS face  

DS face  -  survey   

Model schematisation   

Modelling approach   
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Figure 2 -25 shows  the materials layers and the features included in the model at Doonass 

Bridge and the roughness values are presented  in Table 2-3. 

The concrete blocks and walls at the sides of the bridge are represented in the model as Z -

Shape  lines . The material layer  applied upstream of the bridge on both banks is Dense 

vegetation (n=0.11) due to site visits and photographic evidence , while t he weirs and the 

outcrops rocks are also represented in the model as Z -Shape lines.  

 

Figure 2 - 25 : Doonass Bridge ï Modelling approach   

The photos below show features added into the model, with the corresponding ID numbers 

in  Figure 2-25 . 

  
 

 

Outcrop rocks DS  Weir US  Vegetation and outcrop rocks US  
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2.4.8.2  Island House Structure  

Structure type  Dimensions  

Bridge with caste llations  Width  -  8m; Length ï 46m  

  

Modelling ap p roach  

The structure has been modelled in the 2D domain with the culverts beneath the access road 
modelled as 1D Estry elements.  

The spill is modelled using  a constriction flow layer (thin line) with a 50% blockage, in order to 

represent the castellation wall. A thick line was used to represent the road level.  

 

 

 

 

1 

Spill level  

US face   Street view  

Model schematisation   

Road level  

2D Schematisation   4 

3 

2 
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The 4 culvert s are e quipped with flood gates , installed by LCCC after the 2009 flood event.   

The model was run with the flood gates both open and closed  and the results are presented 

in  Section 4.5 .  

The culverts characteristics  are presented in the table below , showing the downstream faces 

are partially blocked.  The culverts were modelled with the full bore area available for the 

design runs.  

Table 2 - 4 : Island House  bridge  ï Culverts dimensions  

Culvert ID  Face  Invert 
level  

Soffit 
level  

Height 
[m]  

Width 
[m]  

Shape  

1 US  21.73  23.29 *  1.56  0.6  Rectangular  

DS 21.55  22.27  0.72  

2 US 21.51  22.87  1.36  0.6  Rectangular  

DS 21.81  22.09  0.28  

3 US 21.03  23.22 *  2.19  0.6  Rectangular  

DS 20.92  22.18  1.26  

4 US 20.89  22.83 *  1.94  1.6  Arch  

DS 20.86  22.56  1.70  

 

*The upstream soffit level used for the culverts 1,3 and 4 is the top of flood gate . 
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2.4.8.3  Eel bridge  

 

South face d imensions  West face dimensions  

Length ï 15 m Length ï 7.5m  

Width ï 1.2m  Width ï 1.2m  

 

 

 

 

 

 

 

  

Survey ï plan view   

Survey ï South face   

Survey ï West  face   
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Modelling app roach  

The Eel bridge was modelled using a Z_shape line . Two  scenarios were  analysed:  

-  worst case scenario: t he culverts are not included in the model in order to simulate a 

complete blockage at the culverts  

-  best case sc enario  ï complete opening within the structure at the culverts  ï the entire 

cell is lowered to the bed level to represent an excessive opening in the structure . 

The differences between the 2 scenarios are presented in  Section  4.4 . 

The large weir next to the bridge was modelled using a thick Z_shape line and the small 

weir using a thin Z_shape  line .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

South face 

Small weir  

2D Schematisation   

West face  

Large  Weir 

face  



 

19104 -JBAI -XX-XX-RP-M-00841_Hydraulics_report_C02   31  

 

 

 

2.4.8.4  Stradbally cul v erts  

 

As stated in Section  2.3 , the Stradbally watercourse  is included directly within the Shannon 

River , with an  extended boundary upstream of the railway compared to the CFRAM model  

(refer to Figure 1-1 for the watercourse  location) . 

There are 4 culverts on Stradbally  watercourse , all of them being modelled as 1D Estry 

elements ( Figure 2-26 ) .   Site inspections indicate that there may be dumping of debris in 

front of Culvert No. 2. This has not been included in the model as a blockage factor .   

Culvert nr 1 and 2 are circular and have a 0.9m diameter. Nr 3 is composed of two circular 

culverts of 0.6m diameter and culvert nr 4 is arch but modelled as rectangular  (due to pipes 

constrictions)  with 1. 88 mx1 .05 m dimensions . 

 

 

Figure 2 - 26 :  Stradbally culverts  
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3  Model Calibration  and Validation  

In Castleconnell area recent significant flood events occurred in November 2009, December  

2015 and February  2020.  Feb 2020 had the benefit of a comprehensive flood data collection 

programme.  

The model has been calibrated  against the 2020 event and validated against the 2009  event . 

Priority was  given to the 2020 event due to the increased reliability and distribution of flood 

marks across the reach.  The 2015 flood event was not assessed due to insufficient reliable 

data to form a calibration.  

The 2020 event occurred during the lifetime of the project, which allowed  retriev al of  

calibration data (water levels and flows)  in real time : flood wracks were placed at key points 

along the study area  and the flow over Parteen Weir was recorded daily.  

The 2009 event was used be cause of its high scale magnitu de ( very similar with the 1% AEP 

flood  event ) , while  observed flood extents in the village and observed water levels at 

different locations along the model  were available to form a reliable validation of the model.  

The specifics of the 2009 and 2020  flood  events are represented in the model based on site 

observations , while a conservative approach was assumed for the design runs  in order to 

ensure the flood  risk for a future flood event is assessed in the worst - case scenario . The 

difference between 2009 event, 2020 event and the design runs  are presented in Table 3 -1.  

 

Table 3 - 1 : Difference between events  

 2009 event  2020 event  Design runs  

Doonass Bridge 

Blockage  

67% blockage 

applied on the left 

side (8m , roughly 

2 opes )  

No blockage  67% blockage on 

the left side (24m , 

roughly 5 opes )  

Sluices at Island 

House bridge  

Open  Closed  Open  

Castellations at 

Island House 

Bridge  

Included  Included  Included  

Walls on the 

Elvers Rd  

Included, gaps in 

the wall open  

Included, gaps in 

the wall closed  

Not included  

 

3.1  Februar y  202 0  event  ï Calibration Event  

The peak flow over Parteen Weir during  the 2020 event was  410  m 3/s , which would be the 

approximate equivalent of an event  between 5% AEP (394 m 3/s) and 2% AEP (458 m 3/s)  

during sta ndard operational conditions. To note the heads race  flow to  Ardnacrusha was 376 

m 3/s  as a result of the levels in the basin and canal  at that time . The flows and times 

corresponding to the Kilmastulla hydrograph are derived from record ed data  at  Coole Gauge  

during the flood event , apply ing routing effects from the gauge to the confluence with 

Shannon River.  The peak flow on the Kilmastul la River  at the confluence with the Shannon 

River  was  30.75 m 3/s , slightly higher than the 5% AEP  event  (28.71  m 3/s ).  The peak flow on 

Kilmastulla occur red  on the 2 2nd  of  February , corresponding to the 335 m 3/s flow over 

Parteen Weir.   

The Shannon and Kilmastulla hydrograph s used in the 2020 event  are  presented in Figure 

3-1.   
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Figure 3 - 1 : 2020 event ï Flow Hydrograph  

The orange wrack marks represented in Figure 3-2 were collected before the flood peak, on 

the 2 6th  February and the blue wrack marks were collected at high peak, on the 1 st  of 

March.  

Figure 3 -2 presents the calibration results ï the wat er level difference between the recorded 

water levels and modelled water levels at the wrack marks.  

The model is calibrating well against the 2020 event, with most of the points being in a 

range of +/ -  100mm and a few in an acceptable range of +/ -  200mm .  All model results are 

within the specified range of accuracy  from the tender specifications.  

Figure 3 -2 presents the flood extent and the location of the wrack marks .  During the flood 

event i t was not ed  that the river water levels had a degree of wave action , therefore  the 

wrack marks would be the peak water level observed and not the average  still water level .  

0

50

100

150

200

250

300

350

400

450

1
1
/0

2
/2

0
2
0

1
3
/0

2
/2

0
2
0

1
5
/0

2
/2

0
2
0

1
7
/0

2
/2

0
2
0

1
9
/0

2
/2

0
2
0

2
1
/0

2
/2

0
2
0

2
3
/0

2
/2

0
2
0

2
5
/0

2
/2

0
2
0

2
7
/0

2
/2

0
2
0

2
9
/0

2
/2

0
2
0

0
2
/0

3
/2

0
2
0

0
4
/0

3
/2

0
2
0

0
6
/0

3
/2

0
2
0

0
8
/0

3
/2

0
2
0

1
0
/0

3
/2

0
2
0

F
lo

w
 [

m
3

/s
]

Date

2020 Flood Event

Kilmastulla River at Shannon confluence Shannon River at Parteen Weir



 

19104 -JBAI -XX-XX-RP-M-00841_Hydraulics_report_C02   34  

 

 

Figure 3 - 2 : Model Calibration  ï 2020 event  

The water levels at wrack marks are presented in Table 3 -2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




































































































































































































