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1 HYDRAULIC MODEL DETAILS 

1.1 PODDLE MODEL 

1.1.1 General Hydraulic Model Information 

(1) Introduction  

The model of the Poddle watercourse stretches from its source near the Institute of Technology at Tallaght 

to the outfall to the River Liffey at Wellington Quay.  The Poddle is a heavily urbanised watercourse with 

much of the lower reaches culverted / channelized.  The Poddle River receives numerous discharges from 

the urban drainage network which drains much of its catchment, with time to peak and hydrograph 

development being controlled by the drainage network’s capacity.  In order to more accurately represent 

the flow contribution and timing an integrated modelling approach has been adopted with the main 

drainage network infrastructure being included in the model and design rainfall used to generate flows.  

The drainage network was extracted from the Greater Dublin Strategic Drainage Study Infoworks CS 

models as supplied by OPW.  The design rainfall was derived based on the FSU DDF sum total rainfall 

grid, which was disaggregated to typical rainfall profiles for a range of durations and return periods, more 

detail on this can be found in Section 4.6 of the HA09 Hydrology Report 

(IBE0600Rp0016_HA09_Hydrology Report). Derived rainfall profiles are applied to defined subcatchments 

each associated with a particular drainage element within the model.  The New UK Percentage Run-off 

method was applied to calculate the flow generated from each subcatchment, which was subsequently 

routed to the drainage network over the duration of storm.  

 

Along the modelled reach there are a number of storage ponds and flow diversions which have been 

installed to reduce the peak flows in the river, in an attempt to reduce the risk of flooding.  These water 

management measures have been included in the models along with their associated flow control 

structures and are discussed in more detail in Section 1.1.5 of this report. 

 

Historically flooding within the Poddle catchment originates from both fluvial and pluvial sources. The River 

Poddle has overflowed its banks at a number of locations and backs-up the drainage network.  Residents 

in the area have reported the drainage network flooding on a number of occasions.  Although the model 

constructed for the Poddle catchment enables both sources of flooding to be investigated this study only 

deals with the fluvial flooding originating from the main river channel. More specific details of historic 

flooding in the Poddle catchment can be found in Section 4.3.2 of the HA09 Inception Report 

(IBE0600Rp0008_HA09_Inception Report). 

 

The Eastern CFRAM Flood Risk Review (IBE0600Rp0001_Flood Risk Review) highlighted the Poddle 

catchment as an Area for Further Assessment based on a review of historic flooding and the extents of 

flood risk determined during the PFRA. 
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(2) Model Reference: HA09_PODD 

(3) AFAs included in the model: Dublin 

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

Poddle   

(5) Software Type (and version): InfoWorks ICM v4  

(a) 1D Domain:  Infoworks ICM (b) 2D Domain:  Infoworks ICM - 

Flexible Mesh 

(c) Other model elements: n/a 

 

1.1.2 Hydraulic Model Schematisation 

(1) Map of Model Extents:  

 

 

Map of Model Extents 

The Map of Model Extents above illustrates the extent of the modelled catchment, river centre line, HEP 

locations and AFA extents as applicable.  The Poddle Catchment has been designated as a high priority 

watercourse (HPW) in the Dublin AFA and as such does not have a Distinct AFA Extent. 

A number of types of hydrological estimation points (HEPs) have been employed throughout the Eastern 

CFRAM Study, these are described in more detail below.  
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HEP at Upstream Limit of Model  

The upstream extent of each model requires an HEP at which design flows and hydrographs will be 

derived primarily from a rainfall runoff model; or flow estimation methods as appropriate (for example in 

small catchments). Upstream model limits will always be at 1km2 contributing catchment areas or more. 

HEP where tributaries enter modelled channel 

Moving downstream along the modelled reach, an HEP is located where tributaries with catchment areas 

greater than 5km2 enter the channel.  The Generic CFRAM Study Brief required these HEPs at tributaries 

where it was considered that more than 10% of the main channel flow was contributed. However, this 

application led to an abundance of HEPs at tributary confluences in the upper reaches of catchments, and 

under representation in the lower reaches. This was discussed with the OPW Suir CFRAM Study team 

(who were identifying HEPs in the Suir Catchment at the same time) and it was considered that including 

all tributaries with catchments greater than 5km2 would ensure a more appropriate distribution of HEPs at 

tributary confluences throughout the catchment. On High Priority Watercourses it will often be appropriate 

to include flows from catchments which are much smaller than 5km² and where this is the case the 

inclusion of tributaries will be considered on an individual basis. 

HEP at gauging stations on modelled Channel 

At gauging stations along the modelled reaches (for which data is available), a HEP is located.  These 

HEPs serve as check points throughout the modelled catchment, so that flow estimates can be calibrated 

on a catchment basis ensuring appropriate discharges are modelled for each design event. 

Intermediate/Reporting HEPs 

Intermediate/Reporting HEPs have both hydraulic input (top-up) and reporting functions: 

• Hydrology estimations at HEPs will be undertaken to ensure that the total contributing catchment 

at that point in the model can be checked to ensure that the sum of the model inputs are 

consistent with the total catchment up to that point in the model. Where necessary the models 

may need to be ‘topped up’ at these HEPs to ensure all of the contributing catchment is 

considered. 

• HEPs along main channel ensuring there are no reaches greater than 5km without a HEP – this is 

a requirement of the Generic CFRAM Study Brief.  HEPs, will serve as reporting points where 

calibrated peak flows for each design event at the end of the hydraulic analysis task and will be 

reported as a CFRAM Study deliverable.  

• HEPs immediately upstream and downstream of AFAs and in the centre of each AFA. This is a 

requirement of the Generic CFRAM Study Brief.  At these HEPs, calibrated peak flows for each 

design event will be reported at the end of the hydraulic analysis task as a CFRAM Study 

deliverable. 
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HEP at Downstream Limit of the Model  

The downstream extent of each model requires an HEP such that the total contributing catchment can be 

estimated in order to check that the sum of the model inputs are consistent with hydrology estimations for 

the whole catchment. These will act as upstream limit HEPs where a further model is connected 

downstream. Where a gauging station HEP forms the boundary between two models this will act as the 

upstream and downstream HEP for the respective models. 

Summary of HEPs in the Poddle Catchment 

The Poddle catchment contains 1 Upstream Limit HEP, 1 Downstream Limit HEP and 2 Intermediate 

HEPs.  A water level recorder has been recently installed in the Gandon Close area of the Poddle 

catchment, however insufficient data is available from the gauge for use in the hydrological estimation or 

model calibration, there are therefore no Gauging Station HEPs. It also does not have any Trib HEPs as 

there are no tributaries. 

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

River Name x y     

Poddle 309090 228097     

(3) Total Modelled Watercourse Length:  12 kilometres (approx.) 

(4) 1D Domain only Watercourse 

Length: 

0 km 

 

(5) 1D-2D Domain Watercourse 

Length:  

12 km 

(approx.) 

(6) 2D Domain Mesh Type / Resolution / Area: Flexible Triangular / 1-25 m2 / 18 km2 
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(7) 2D Model Extent and Catchment Topography: 
 

 
The figure above illustrates the modelled extents of the Poddle catchment and the general topography of 
the catchment. 

 
(8) Survey Information  

(a) Survey Folder Structure:  

First Level Folder  Second Level Folder  Third Level Folder  

e.g. 

Murphy_E09_M02E_WP6_120803_09PODB 

Where: 

Murphy - Surveyor Name 

E09 - Eastern CFRAM Study Area, 
Hydrometric Area 09 

M02E - Model Number 02E 

WP6 - Work Package 6 

120803 - Date issued (03 August 2012) 

09PODB - River Reference 

 

GIS and Floodplain 

Photos 

 

Flood_Defence_Register 

Structure_Register 

Surveyed_Cross-Section_Lines 
Ascii  

Photos (Naming 
convention is in the 
format of Cross-Section 
ID and orientation - 
upstream, downstream, 
left bank or right bank) 

 

 
 
 
 

XS Drawings & PDFs  
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(8)b  Survey Folder References:  

Poddle Murphy_E09_M02E_WP6_120803_09PODB 

Murphy_E09_M02E_WP6_120803_09PODC 

Murphy_E09_M02E_WP6_120803_09PODD 

(9) Survey Issues:  

See Appendix A.1 for all survey queries. 
 

 

1.1.3 Hydraulic Model Construction 

(1) 1D Structures in the 1D domain:   See Appendix A.2 

Number of Bridges and Culverts: 43 

Number of Weirs: 13 

Additional structures present along the modelled reach of the 

Poddle river which influence the in-channel hydraulics are 

presented below. 

Inter-pond weir in Tymon Park (Chainage 7920) -  
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Lakelands Overflow Sluice (Chainage 5690) - This sluice gate is located on the main Poddle Channel and 

provides a control on the Poddle Flows. The flow continues through the sluice during normal conditions 

and gets back-up behind this sluice during high flow conditions to force more flow to enter the overflow 

structure. 
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Kimmage Manor Bypass Culvert - The flow of the Poddle River is split at this point between an open 

channel which passes through the grounds of Kimmage Manor and a culvert which passes along the 

northern boundary of Kimmage Manor.  The open channel flow is then discharged to the culvert at the 

north east corner of the manor grounds.  At low flows all flow passes through Kimmage Manor, at high 

flows the channel constriction forces flow over the overflow weir and into the bypass culvert. 

 

The picture above shows the channel constriction on the right with the overflow weir to the left.  

The picture below shows the bypass culvert inlet. 
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(2) 1D Structures in the 2D domain:  

(3) 2D Model structures: Tymon Park Flood Storage modelled in 2D 

(4) Defences  

Type Watercourse Bank Model Start Chainage 

(approx.) 

Model End 

Chainage (approx.) 

Flood Storage Poddle NA 7540 7160 

Flow Diversion to Dodder Poddle NA 5690 5690 

Flow Diversion to Grand 

Canal Sewer 

Poddle NA 1700 1700 

(5) Model Boundaries - Inflows:  

Full details of the flow estimates are provided in the HA09 Hydrology Report (IBE0600Rp0016_HA09 

Hydrology Report_F01 - Section 4.13 and Appendix D).  The boundary conditions implemented in the 

model are shown below.  The location of the upstream boundary of the model of the Poddle catchment 

excludes some of the upstream catchment area and as such the hydrology methodology adopted for this 

catchment used the GDSDS model, which contained the whole catchment, to generate the inflow at the 

model’s upstream boundary to account for the upper catchment flows. The design rainfall profiles were 

applied to the GDSDS drainage network model to generate flow hydrographs for the upstream boundary 

of the modelled catchment.  The figure below provides an example of the rainfall profiles applied to the 

models and the associated upstream hydrograph generated from the application of the profile to the 

GDSDS models.  
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The upstream boundary of the Poddle catchment is located at HEP 09_1029_U, the model node ID at this 

location is 09PODD01054, a point inflow was therefore applied at this node to account for flow entering 

the Poddle River upstream of this location.  

Node ID Boundary Type Description Branch Name Boundary Co-

ordinates 

09PODD01054 Point Inflow US Boundary Poddle 309090, 228097 
 

(6) Model Boundaries – 

Downstream Conditions: 

The downstream boundary applied to the model is a stage boundary 

extracted from the River Liffey computational model.  A static stage 

boundary was applied to ensure the most onerous conditions were 

represented. For the 10% AEP, 1% AEP and 0.1% AEP fluvial/rainfall 

events in the Poddle catchment the level for the corresponding event in 

the Liffey catchment was applied as the downstream boundary. The 

coastal boundary condition used in the Liffey computational model for 

each of these events was the 50% AEP water level profile.  

 

(7) Model Roughness:  

(a) In-Bank (1D) Upstream Boundary to Tymon  Park  - A Manning's n value of 0.055 was 

applied to this reach.  This value was chosen due to the prominent weed 

growth in the channel and reasonably unkempt bank foliage. 
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 Tymon Park to Lakelands Overflow  - A Manning's n value of 0.055 was 

applied to this reach. This value was chosen due the generally overgrown 

bank foliage and some in-channel debris. 

 

 

 

 Lakelands Overflow to Kimmage Manor - A Manning's n value of 0.05 

was applied to this reach. This value was chosen due to the relatively well 

maintained bank foliage and reasonably clear channel however some 

cobbles and debris is evident. 
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  Kimmage Manor to Sundrive Road - A Manning's n value of 0.055 was 

applied to this reach. This value was chosen due to the reasonably 

overgrown banks and cobbly bed and in-channel obstructions. 

 

 

 Sundrive Road to Gandon Place - A Manning's value of 0.05 was 

applied to this reach as from survey photographs it has reasonably well 

kept banks in places with over hanging branches in others and a generally 

clear channel. 
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Mount Jerome House  - A Manning's value of 0.04 has been applied in 

this reach due to concrete channel with some in-channel debris. 

 

(b) MPW Out-of-Bank (1D) Minimum 'n' value: N/A Maximum 'n' value: N/A 

(d) MPW/HPW Out-of-Bank 

(2D) see figure below for 

detail 

Minimum 'n' value: 0.011 

 

Maximum 'n' value: 0.045 
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Map of 2D Roughness (Manning's n) 

The map above illustrates the roughness values applied within the 2D domain of the Poddle computational 

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

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

dataset.   
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1.1.4 Hydraulic Model Calibration and Verification 

(1) Key Historical Floods (from IBE0600Rp0008_HA09 Inception Report_F02 unless otherwise 

specified):  

(a) 24-25/10/2011 Up to 90mm of rain was reported to have fallen within a 6 hour period on the evening 

24 October 2011. This rainfall resulted in major flooding along the Poddle 

watercourse.  It was reported that at a number of rain gauging locations throughout 

Dublin the rainfall exceeded the 2% AEP rainfall total and in some locations the 1% 

AEP total was exceeded.  

Post flood surveys were carried out to record flood extents and levels where possible. 

The resulting level information, photographs and anecdotal evidence of flood extent 

were used to calibrate the model.  The location of the calibration points with recorded 

and modelled levels are presented in the table below. 

Level ID Coordinates Description 
Observed 

Level 

Modelled 

Level 

1 
314635, 

232429 

Flood at kerb level of 

at this location on the 

Parnell Road 

21.61 21.73 

2 
314794, 

232401 

Flood level 

approximately 450mm 

up boundary wall at 

this location on Parnell 

Road. Agrees well with 

Level 1 

21.57 21.73 

3 
314733, 

232223 

Anecdotal evidence 

suggested flood level 

at kerb height in this 

area 

21.71 21.82 

4 
314687, 

231853 

Entrance to Gandon 

Close, level recorded 

from water mark on 

wall 

28.37 28.25 

6 
314566, 

231695 

Water depth reported 

to be 700mm inside 

houses at Laurence 

Court, floor level 

recorded at 26.991 

 

27.70 27.90 
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7 

314079, 

231382 

Flood Wrack level 

adjacent to Mount 

Argus Close (this 

location is just 

downstream of a 

culvert which has been 

reported to block in the 

past, under Sundrive 

Road, however it is 

unknown if a partial 

blockage occurred 

during this event. The 

wrack level recorded is 

only 280mm higher 

than the water level 

recorded during the 

channel survey which 

would suggest the flow 

during the event was 

restricted or the wrack 

level is not providing a 

representative peak 

level). 

34.01 34.50 

8 

313385, 

230386 

Petrol Station and road 

junction flooded. Flood 

water came from 

Kimmage Road West, 

not directly from 

Poddle River. 

44.35  44.34 

It should be noted that calibration to this event relied on assuming a blockage at the 

Gandon Close culvert inlet.   

Recorded flood mapping information is available for this event and was considered 

during the calibration. However the mapped extents are focused on local areas of 

flooding with no interconnection recorded between each flooded area.  A significant 

quantity of low level overland flow occurred during the event which is evident from 

video and photographs taken at the time, this low level flow is replicated in the model.  

 

(b) 5/9/2008 (This event was not recorded in the Inception Report) 47.8mm of rainfall was 

recorded at Casement with the calibrated rainfall radar data indicating that 57.9mm 
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fell in the Kimmage area over an 11hr period, which is approximately a 20% AEP 

event.  Information provided by Pauline Foster, including photographs taken during 

the event, indicated that flooding occurred in the Wainsfort / Kimmage area. The data 

supplied enabled corresponding levels to be estimated at the photographed locations.  

The rainfall profile extracted from the calibrated rainfall radar data for 5/9/2008 was 

applied to the model and comparison made between recorded and modelled levels 

and extents.  

Level ID 
Photograph 

Reference 

Estimated Level 

from Photograph 

(m OD) 

Modelled Level  

(m OD) 

1 Top Left 52.3 52.4 

2 Top Right 49.5 49.3 

3 Mid Right 50.0 49.9 

4 Bottom Right 52.3 52.4 

 

 

(c) 6/11/2000 The Poddle River overflowed its banks in the Kimmage area when 103mm of rain fell 

over a 48 hour period in the Dublin area. Return period estimates in the order of 25 -

33 year events were reported for nearby rivers.  No specific data available for model 

verification.  The intensities associated with this event were generally quite low and is 

therefore unlikely to have caused significant flooding in the Poddle catchment. 

(d) 11/06/1993 The Poddle River was reported to have overtopped its banks however no details on 
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damage caused is available. The rainfall event was reported to be in the order of a 

1% to 0.4% AEP event.  No data available on flood level or extents so this event was 

not used in verification.  This was a long duration event, in excess of 24hrs, with 

comparatively low intensities; as such flooding was likely to have been relatively 

minor in the Poddle Catchment. 

(e) 25/8/1986 Hurricane Charlie caused significant flooding throughout Dublin. Along the River 

Poddle, a total of 80 households and 5 commercial properties were seriously affected 

by the flooding. The affected area stretched from Kimmage Cross Roads to the 

Grand Canal. Some of the three storey houses on Harold’s Cross Road had their 

bottom storey completely filled with floodwater and water depths of two feet were 

typical in many houses. No specific data on flood extents or locations available for 

model verification. 

(2) GDSDS Calibration Data  

During the GDSDS project a number of Rain, Flow and Depth gauges were installed throughout the 

Poddle catchment.  The data collected for the GDSDS was used to provide additional verification of the 

model of the Poddle catchment. The figure below indicates the location of the gauges and labelled 

according to gauged type; FM - Flow Metre, DM - Depth Metre, RG - Rain Gauge. 

 

Descriptions of each gauge location and quality of the data collected at each is available in Section 3.5.2 

of the "Greater Dublin Strategic Drainage Supply, Phase 2 (Storm), Model Preparation, Verification and 

System Assessment Report, Poddle River Drainage Area - (S1005)". 

 

The hydrological survey was undertaken by Integrated Environmental Technical Group (IETG) Ltd over a 

period of approximately 12 weeks between 31st July 2002 and 22nd October 2002.  From this period the 

GDSDS project extracted data for three events for use in the calibration / verification process as listed 

below; 

Event 1        30/09/2002 18:00hrs to 02/10/2002 10:00hrs 

Event 2        11/10/2002 02:30hrs to 13/10/2002 11:00hrs 

Event 3        20/10/2002 06:30hrs to 22/10/2002 23:00hrs 

Event 3 was carried forward for use in the calibration / verification of the CFRAMS model.  This event was 

chosen as it had the greatest rainfall of the three events with peak intensities of between 24-48mm/hr 

throughout the catchment.  It also contained two periods of rainfall allowing the model to be verified for two 

events and identify if there was a significant effect from infiltration and slow response run-off in the system.  

Comparison of the recorded and modelled data is presented in the plots in Appendix A4, with a brief 

description of each below.    

Depth Metre 27 (DM27) Main Channel Upstream of Tymo n Park - The plot indicates the model reacts 

reliably to a rainfall event with the plot profiles being reasonably comparable.  However it is also evident 

that the model slightly over estimated the depths recorded during this event (Event 3) at this location.  
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However no flow information was recorded at this gauging location so it was unknown whether the 

differences are caused by more flow reaching this location or the model over predicting afflux across the 

bridge.  

Depth Metre 26 (DM26) Main Channel Downstream of Ty mon Park - The plot again indicates that the 

model reacts reliably to the rainfall event and flow passing through the storage ponds. The receding limb 

of the hydrograph is steeper in the model than recorded indicating that there may be additional slow 

response run-off or infiltration into the watercourse which the model is not replicating wholly accurately. 

Flow Metre 25 (FM25) Incoming Drainage Pipe Upstrea m of Lakelands Overflow  - The plot provides 

some confidence that the modelled drainage network is performing well. The velocity data was not 

collected correctly at this flow metre, therefore observed flows could not be calculated for comparison. 

Flow Metre 24 (FM24) Lakelands Overflow Culvert - The comparison of modelled and observed flows in 

the Lakelands Overflow Culvert indicates that the model provides a good representation of the transfer of 

flow from the Poddle catchment to the Dodder Catchment.  As with DM26 the plot indicates that modelled 

flows may drop off quicker than would happen in reality. 

Flow Metre 22 (FM22) Incoming Drainage Pipe - As with FM25 the data from this gauge location 

indicates that the model is representing the inflow from the drainage network to the main channel 

accurately.   
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Location of Short Term Flow Monitors, Depth Monitor s and Rainfall Gauges  

 

(2) Public Consultation Comments: 

Please refer to Appendix A.4 for comments received on the draft final maps and potential options during 

the Public Consultation Phase. 

(3) Standard of Protection of Existing Formal Defen ces: No existing hard floodwalls or 

embankments present. 

(4) Water Management Measures  

Measure 

Reference 

Type Watercourse Bank Modelled Standard 

of Protection (AEP) 

1 Storage Poddle NA NA 

2 Diversion Poddle NA NA 

3 Diversion Poddle NA NA 
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Measure 1 - Tymon Park Storage Ponds 

Six storage ponds are present on the Poddle River, three on the upstream side of the M50 and three on 

the downstream side.  The three on the upstream side of the M50 are represented in the model as storage 

nodes in the 1D domain. The three ponds on the downstream side of the M50 are modelled in 2D to 

enable storage options to be defined and modelled more easily. The water level in each pond is 

maintained by an outflow weir as shown below. 

 

Measure 2 - Lakelands Overflow 

The Lakelands Overflow is located near Wainsfort Manor housing development and transfers water, at 

times of high flow, to the Dodder catchment.  The overflow discharges to ponds in Terenure which drain to 

the Dodder River.  The overflow has a maximum capacity of approximately 2.75 cumecs. 
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Measure 3 - Greenmount Avenue Storm Overflow 

The Greenmount Avenue Storm Overflow is located just upstream of the Poddle Syphon (Grand Canal 

crossing).  A weir overflow spills storm flow to the storm side of the Grand Canal Trunk Sewer, the 

overflow culvert has an approximate capacity of 20 cumecs. Flow begins to be diverted to the overflow 

when there is approximately 2 cumecs in the main Poddle culvert. 
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1.1.5 Sensitivity Analysis 

A number of sensitivity tests have been completed in accordance with Guidance Note 22 to assess the 

impact of adjusting various parameters within the hydraulic model.  The tests undertaken were: 

(a) The inclusion of specific roughness values for roads - the road network was embedded within the 

generic roughness zone layer and attributed a roughness value specific to a paved area of 0.011.  This 

test did not result in a significant difference to the flood extent when compared to the design run extent as 

is illustrated in the diagram below. 

 

(b) Floodplain roughness increased to upper bound values, the table presents the design and sensitivity 

roughness values used in this catchment. 

Roughness Zone Description Design Run Manning's n Sensitivity Test Manning's N 

Industrial and Commercial Units 0.014 0.02 

Road and Rail Network 0.013 0.017 

Continuous Urban Fabric 0.011 0.017 

Discontinuous Urban Fabric 0.045 0.055 

Green Urban Areas 0.03 0.04 

The increase in the floodplain roughness values to the upper bound values did not result in a significant 

change to the modelled extent as illustrated in the following diagram. 
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(c) Channel Roughness increased by 20% to values representative of upper bound values.  

The increase in channel roughness values to representative of upper bound values resulted in a slight 

increase in flood extents in the upper reaches of the modelled area. In turn a reduction in flood extents 

was predicted in the mid catchment area of the model in the vicinity of Kimmage Road and Sundrive Road 

as illustrated in the following diagrams. The changes in the flood extents are typically due to low depth 

flooding along the road network. 
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(d) Structure headloss parameters increased to upper bounds values  

Coefficients for Bridge Expansion and Contraction L osses   

Coefficients for selected bridge structures where increased to the upper bounds values.  The increase in 

the headloss coefficients caused an increase in water levels on the upstream side of the structure. The 

maximum increase at the cross section upstream of the structures tested was 47mm. The analysis did not 
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indicate a significant increase in flood extents.   

The structures investigated during the sensitivity analysis were chosen from the bridge structures which 

had not been included in the blockage screening study (see below) and were considered to have potential 

to contribute significant additional damage if they were determined to be sensitive to a change in the 

headloss parameters.   

The table below presents the Design and Sensitivity loss coefficients and the resultant difference in water 

levels in the vicinity of the structure.  

Structure Location Design Coefficients Sensitivity Coefficients Resultant water level 

change (m) 

Wellington Lane Contraction - 0.3 

Expansion - 0.5 

Contraction - 0.6 

Expansion - 0.8 

US XS = 0.047 

St Peter St Paul Church 

Bridge 

Contraction - 0.3 

Expansion - 0.5 

Contraction - 0.6 

Expansion - 0.8 

US XS = 0 

 

Contraction and expansion losses are energy losses associated with the change in the shape of river 

sections or effective flow area. The losses are calculated by multiplying a user defined loss coefficient as 

defined in the table above by the absolute value of the change in velocity head between the pair of 

sections. Each contraction and expansion reach has two fields for user defined loss coefficients, one for 

contracting flow, and one for expanding flow to allow reverse flow to be taken into account. (Innovyze ICM 

v5 Help Dialog for Bridge Units).  

 

 

Culvert Blockage Analysis  

In addition to the bridge structures tested during the sensitivity analysis a number of other structures were 

investigated during the culvert blockage analysis undertaken for this catchment.  The culvert blockage 

analysis considered all culvert structures in the catchment during an initial scoping phase.  Those which 

were assessed as unlikely to block or cause significant additional damage due to a blockage were 

screened out of further analysis and the remainder were further investigated.  The culverts brought 

forward to Stage 3 of the Culvert Blockage Analysis, whereby hydraulic modelling was used to assess the 

impact of a 60% blockage, are 09PODD00517 (Kimmage Manor), 09PODD00415 (Poddle Park), 
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09PODD00343 (Sundrive Road), 09PODD00281 (Mount Argus Park), 09PODD00226 (Harolds Cross). 

The table below shows the direct damage caused by these culverts during the 1% AEP flood event, with a 

comparison to the "running clean" scenario.   

Culvert ref  Original 1%AEP 
Direct Damages 
within area of 
influence 

Blockage 1%AEP 
Direct Damages 
within area of 
influence 

Increased  1%AEP 
Direct Damages 
within area of 
influence 

% increase to 
total 1%AEP 
Direct Damages 
(€5,695,430)  

517I Kimmage 
Manor 

€0 €0 €0  0%  

415I Poddle 
Park 

€160,406 €261,652 €101,246  2%  

343I Sundrive 
Road 

€2,199,567 €2,199,567 €0  0%  

281I Mount 
Argus Park 

€749,025 €2,921,871 €2,172,846  38%  

226I Harolds 
Cross 

€0 €5,248,489 €5,248,489 92%  

Note - DCC and SDCC have undertaken works on a number of culvert screens to reduce the risk of blockage; this issue will also be 

examined in greater detail in the study subsequent to the Poddle Eastern CFRAM Study Options Report. 

Full reporting on the culvert blockage analysis is contained in the Culvert Blockage Analysis - Poddle Pilot 

(IBE0600Rp0023 Culvert Blockage Analysis).  The analysis indicated that there is a wide variability in the 

impact of reducing culvert efficiency with respect to direct damage, with increases between €0 and 

€5,248,489 calculated.  This analysis is more onerous than the sensitivity testing carried out on the two 

structures above and the impacts are generally much more pronounced. However from recorded evidence 

the application of 60% siltation/blockage to structures is justified in a number of instances. 

(e) Downstream Boundary Increase - the downstream boundary relating to the MRFS was applied. The 

model did not predict any increase in flood extent due to this increase in the downstream water level. The 

peak levels applied for the design run 1% AEP and the sensitivity test are 2.586m AOD and 3.083m AOD 

respectively. 

(f) Increase in flow - The 1% AEP inflows and rainfall profiles were increased by 63.5%, the large increase 

applied to the 1% AEP input data reflects the uncertainty in hydrology which is inherent in a catchment like 

the Poddle; a highly urbanised ungauged catchment.  As would be expected the increase in the 1% AEP 

inputs resulted in a large increase in the modelled flood extents as illustrated in the diagram below.  The 

increase of 63.5% was derived based on CFRAMS Guidance Note 22, through the assessment presented 

in GN22 the Poddle Catchment receives a score of 29 which translates to a Qmed sensitivity value of 

1.09. When this score is then cross referenced with GN22 Table 2.3 and additional factor of 1.5 is applied 

to give a 1% AEP sensitivity value of 1.635. 
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In order to provide a more moderate sensitivity test for flow increase the MRFS extents were also 

compared with the Design 1% AEP extent.  In this case the increase in rainfall in the catchment was 20%, 

as illustrated in the diagram below a substantial additional quantity of flooding is predicted.  However as 

with the other tests much of the additional flood extent is confined to the road network.  
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(g) Culvert Roughness - For the design runs a Colebrook White culvert roughness of 1.5mm was applied 

to all pipes were specific roughness information was not available. For the sensitivity tests this value was 

increased to 3.0mm. The diagram below illustrates the increase in flood risk as a result of this increase in 

roughness values.  The diagram indicates that the increase in flood risk is mainly confined to low depth 

flooding of carriageways where manhole nodes are generally located within the model.  The main source 

of the additional flood risk is from the drainage network rather than from the main Poddle watercourse. 
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Please note that all diagrams contained within the sensitivity analysis sections show the combined fluvial 

and pluvial flood extents for the Poddle catchment to enable full comparison of the resulting changes due 

to the tests against the baseline model. 

The sensitivity analysis indicated that the model is generally insensitive to changes in the various 

parameters. In most cases the change in flood extent is in areas of low depth flooding within roads.  An 

increase in rainfall and the subsequent increase in flows presented the most variation in flood extents, with 

even a 20% increase causing a significant increase in potential flood risk.  

1.1.6 Hydraulic Model Assumptions, Limitations and Handover Notes 

(1) Hydraulic Model Assumptions:   

(a)  Please refer to main report for general assumptions using the InfoWorks ICM modelling software. 

(b)  Specific roughness data was not available for all culverts, a Colebrook White value of 1.5mm was 

therefore applied where no data was available. 

(c)  The model is driven by DDF derived rainfall applied to GDSDS defined subcatchments, it has been 

assumed that these subcatchments are correct in both area and composition.  The detailed 

subcatchments available from the GDSDS remove particular areas in the Poddle catchment coverage, 

with mainly hard standing areas being included and selected green areas excluded.  The GDSDS 

reporting does not include specific information on rationale for the areas included and excluded from the 
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subcatchment delineation, however the elaborate subcatchment arrangement would indicate that 

concerted effort was applied to define the contributing areas to each node.  RPS has considered the 

reporting and datasets presented within the GDSDS study and believe that it provides fit for purpose data 

to augment the detail considered in this urbanised catchment. 

(d) Drainage network data from the GDSDS project has been used to route rainfall to the main Poddle 

channel, it has been assumed that these drainage networks are correct. RPS has considered the reporting 

and datasets presented within the GDSDS study and believe that it provides fit for purpose data to 

augment the detail considered in this urbanised catchment. 

(e) Manholes have been extracted from the GDSDS models and assumed to have the correct dimensions 

(note: the data contained within the GDSDS datasets was the most up to date available at the time of 

model construction.  Spot checks on manhole cover level information were undertaken based on available 

topographic information; however no specific review of drainage network data, subcatchment area, 

subcatchment composition or conduit roughness was undertaken other than where comparable culvert 

information was available along the main Poddle Channel.) RPS has considered the reporting and 

datasets presented within the GDSDS study and believe that it provides fit for purpose data to augment 

the detail considered in this urbanised catchment. The report "Greater Dublin Strategic Drainage Supply, 

Phase 2 (Storm), Model Preparation, Verification and System Assessment Report, Poddle River Drainage 

Area - (S1005)" for additional info on the drainage network digitisation and data collection.   

(f) It is assumed that incidental defences (i.e. boundary walls etc.) are ineffective and have no influence on 

flow paths.  

(g) Given the urban nature of, and development pressure in, the catchment, it remains possible that 

incidental or possible informal defences might be altered resulting in a moderate possibility that alternative 

flood flow routes bypass these constraints. 

(h) For design run simulations it has been assumed that all culverts and screens are free of debris and 

sediment. 

(i) For culvert blockage runs it has been assumed that the culvert/screen has been blocked to 60% of its 

depth, this has been applied via the sediment option in the conduit object properties. 

(j) No specific afflux data was available for calibration of headloss across bridges, as such all bridge 

coefficients have been left at default values, these are 0.3 for contraction losses and 0.5 for expansion 

losses. 

(k) Tymon Park has been modelled using a 2D mesh, it has been assumed that the water level defined in 

the LiDAR DTM is normal water level for the ponds and any additional storage provided is above this level. 

 

Incorporation of Flood Defence Proposed Options 

(a) Flood Defence Walls and Embankments - flood defence walls have been incorporated into the 2D 

mesh using porous walls with infinite crest levels and zero porosity. The location of the walls included in 

the models for each scheme are as follows; 

Flood Defence Walls and Embankments 
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ID Bank Start Chainage (approx) End Chainage (appro x.) 

Defence 1 Right 8380 8300 

Defence 2 Left 6650 6250 

Defence 4 Right 6415 6250 

Defence 5 Left 6200 5910 

Defence 6 Right 6090 6020 

Defence 8 Left 5890 5360 

Defence 9 Right 5800 5630 

Defence 11 Both 4280 4150 

Defence 12 Right 4020 3830 

Defence 13 Right 3690 3560 

Defence 14 Right 3530 3430 

Defence 16 Right 3280 3130 

Defence 19 Right 2930 2810 

*Note - Defences 3,7,10,17 and 18 have been excluded from the table above as they are only required in an option with only 

embankments and walls. The defences which have been included above are required in addition to the additional measures 

described below. 

(b) Flood Storage at Tymon Park has been represented in the model by incorporating a low level outlet 

orifice from the lake in parallel with a high level weir set at the maximum storage level. A porous wall has 

been used to define the storage boundary where DTM levels/natural ground levels were lower than the 

maximum storage level required. The full channel flows to and from the 2D mesh via an inline bank. 

(c) The flow diversion has been incorporated in the model using a weir to spill from the channel at 

chainage 8490 to the diversion culvert. The diversion culvert has an open downstream boundary allowing 

free discharge from the model. 

(2) Hydraulic Model Limitations and Parameters:   

(a) Streets and roads have generally been defined by the inclusion of impermeable buildings in the 2D 

mesh.  Consultation with Local Authorities, OPW and the Public did not highlight that flow paths or flooded 

areas had been excluded due to roads not being expressly delineated and the model is considered to be 

well calibrated to approximately the 1% AEP event.  

(b)  No gauging stations are available to provide flow/stage calibration. 

(c) A variable timestep with a maximum value of 1 second has been applied to the 1D domain of this 

model to achieve a successful model simulation.  

(3) Hydraulic Model Handover Notes:  



Eastern CFRAM Study HA09 Hydraulics Report - Draft  Final  

IBE0600Rp00027 36 Rev F05 

Flow generation in the model is driven by design rainfall profiles applied to sub-catchments attributed to 

model nodes.  Flood extents produced by the model will be a combination of flooding from manhole 

nodes, due to surcharging and conduit capacities, and out-of-bank flooding from the main Poddle channel.  

For production of the flood maps the flooding determined as being caused by manhole surcharging has 

been removed. These flood extents cannot account for the interaction of the out-of-sewer and overbank 

flooding.   

Generally, other than buildings, only floodplain structures which were identified as being formal or informal 

effective defences have been included in the model due to the uncertainty towards the capacity of un-

engineered structures to retain water. As such in certain instances flow paths and flooded areas differ from 

those recorded during past flood events. However in some instances a structure which is not defined as a 

formal or informal defence may be included when deemed hydraulically significant, in particular a low 

roadside wall has been included along Poddle Park. This wall was originally excluded as it does not serve 

as a flood defence purpose. After comments from the PCD being investigated it was found that the wall 

stops flood water from re-entering the river channel and diverts the flood flow along Poddle Park to 

Blarney Park where flooding has been prevalent during past flooding incidents. The OPW therefore 

requested that the wall be included to ensure the flood mapping is as representative as possible.   

The critical storm duration was assessed by undertaking model runs for various storm durations and return 

periods. The GDSDS models were used for this analysis to reduce the computational run times and 

enable a wide range of events to be investigated while maintaining a reasonable timescale. The 

investigation highlighted that the critical storm duration changed throughout the catchment.  In terms of 

peak in channel flow the critical duration was found to be between 1 and 2 hours upstream of Tymon Park 

while downstream of Tymon the critical duration was found to be approximately 9 hours. Moving 

downstream the critical duration reduces again to approximately 2 hours around the Mount Argus area.  

Flooding and flood flow in the Poddle River is controlled by a number of in-channel structures including 

sluice gates, conduits, flow diversions and storage.  The sluice gate in the vicinity of Wainsfort Manor 

significantly reduces the channel capacity causing major over bank flow to occur on the left bank towards 

Whitehall Road.  Anecdotal evidence from local residents also identified this sluice as a significant cause 

of flooding.  The culvert at Ravensdale Park/Poddle Park has also been identified as being under capacity 

during past storm events, with major flooding originating from the culvert inlet. 

Blockage of a number of culverts along the Poddle River has also been identified as a major cause of 

flooding during flood events.  Culverts at Ravensdale Park, Sundrive Road and Gandon Manor have been 

identified and verified as being susceptible to blockage due to in-channel debris and illegal dumping.  

Comments received through Local Authority and Public Consultation have been assessed and 

incorporated into the model where necessary.  Certain areas, most notably Poddle Park/Blarney Park and 

Harolds Cross, where extensive flooding occurred during the flood event in 2011, were noted by many of 

the PCD attendees as not shown as being at flood risk in the flood mapping.  In the case of Poddle 

Park/Blarney Park this is for the reasons explained above. In the instance of Harolds Cross a complex 

flood mechanism of culvert blockage and multiple boundary wall failure led to rapid and extensive flooding. 

These flood mechanisms were analysed during the model calibration and were fully replicated by the 

inclusion of blockages and wall elements during the calibration model runs.  



Eastern CFRAM Study HA09 Hydraulics Report - Draft  Final  

IBE0600Rp00027 37 Rev F05 

Due to the already prevalent problems associated with out-of-sewer flooding throughout the Poddle 

catchment, concerns were raised that any options which contain floodwater to the channel would increase 

the flooding from sewers due to backing up.  A preliminary assessment was carried out on the Tymon 

Park Storage with hard defences option to investigate how significant this problem may be. A comparison 

was made between pre and post scheme in channel water levels which would provide indication if any 

additional backing up could occur. The comparison indicated that water levels between Tymon Park and 

Mount Argus would reduce slightly with the scheme in place meaning that no additional out of sewer 

flooding should occur. Downstream of Mount Argus the comparison indicated that water levels would 

increase post scheme which could increase out of sewer flooding necessitating consideration of back 

drainage works on this reach.  It should be noted that the assessment undertaken on the impact of 

potential works on the drainage network was a high level preliminary assessment and as such a more 

detailed investigation should be undertaken to provide a better understanding of how potential flood risk 

mitigation measures may impact upon the drainage network. 

No sub-catchment data is available for drainage nodes upstream of SO13301703, the maximum pipe size 

upstream of this node is 300mm and the software has estimated the capacity to be 0.065m3/s which was 

varified using the Wallingford tables. It is unlikely that the flow conveyed through this drainage node will 

significantly increase flood from the river channel. However the pipes have been retained in the model 

network and a nominal base flow applied to provide some compensation for missing catchment data. 

(4) Hydrology Flow Estimation : 

Initial hydrological estimations and methodologies are detailed in the HA09 Hydrology Report 

(IBE0600Rp0016_HA09_Hydrology Report).  The table below provides a comparison of the flows 

calculated using the FSU and integrated methods for each HEP and the MIKE NAM model at HEP 

09_1874_5_RPS which is located just upstream of the Lakelands Overflow extraction point. 

HEP 
10% AEP 1% AEP 0.1% AEP 

ICM FSU MIKE 
NAM ICM FSU MIKE 

NAM ICM FSU MIKE 
NAM 

09_1029_U 2.0 0.68  3.0 1.25  3.8 2.23  
09_1874_5_RPS 4.1 3.36 2.92 6.3 6.21 10.27 8.4 11.06 14.28 
09_1874_10_RPS 2.3 5.47  2.8 10.10  5.2 18.01  
09_1874_17_RPS 4.2 8.10  5.0 14.98  6.2 26.71  

ICM - Flows extracted from the Integrated Catchment Run-off model using ICM modelling package 

FSU - estimated based on WP 2.2 & 2.3. Qmed derived from Physical Catchment Descriptors and growth            

          factors derived from a pooled analysis of similar gauged sites. 

MIKE NAM  - Estimates derived from an analysis of a simulated continuous catchment run-off flow trace    

                       using MIKE NAM/URBAN rainfall run-off model of the catchment to HEP 09_1874_5_RPS 

(note: design flows are presented in bold and have been extracted from the integrated catchment run-off 

model, MIKE NAM and FSU flows have been included for comparison only.) 

It should be noted that direct comparison between the hydrological predictions and resulting hydraulic 

model flows is not appropriate as this hydraulic model generates the flows through the application of 

rainfall to delineated subcatchments, flows are inherently anchored to the model based on the conveyance 

of the drainage network and the outfall locations to the main Poddle model. 

Comparison of the methods indicates that at lower return periods the hydrological based flow estimates 

may under predict the flow in the Poddle catchment due to its highly urbanised nature.  However the 
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growth curve predicted by the integrated modelling approach is much shallower than the other methods.  

This is due to the constriction placed on the run-off to the main river channel by the drainage network 

during lower frequency events.  Analysis of the use of the techniques used to produce the flows detailed in 

the table have is contained in the Irish National Hydrology Conference 2013 paper - Results of 

Hydrological and Hydraulic Analysis of the Heavily Urbanised Poddle Catchment and the October 2011 

flood event, Brendan Quigley et. al.  The following extracts are taken from the Design Flow Estimation 

section of that paper; 

 

"The hourly rainfall datasets where used to drive catchment run-off models using DHI’s MIKE NAM and 

URBAN lumped sum catchment run-off models. The model parameters were initially estimated based on 

GSI and Corine land use mapping and aerial photography and then adjusted based on the calibration 

parameters for the adjacent model on the Camac system at the Killeen Road gauging station (09035). 

Hydrological Estimation Point (HEP) 3 (09_1874_5_RPS) located off Whitehall Road was chosen as the 

simulation point for generating a run-off model for the catchment to that point due to its mid catchment 

location and positioning just upstream of the first major overflow, below which comparison between 

catchment run-off and observed / modelled flow becomes more difficult. 

In addition to the catchment modelling approach, statistical ungauged catchment flow estimation 

techniques using physical catchment descriptors were considered alongside the index flood flow derived 

from the simulated flow record. The methodologies which were considered were: 

• IH124 ‘Flood Estimation for Small Catchments’ - 3 parameter regression equation plus an 
adjustment for urbanisation based on catchment wetness, rainfall continentality factor and extent 
of urbanisation. Adjustment from QBAR to QMED for direct comparison with other methods. 

• FSU 7 variable equation (FSU Work Package 2.3) plus an adjustment for urbanisation. No pivotal 
site adjustment was deemed necessary as the method with urbanisation adjustment applied was 
found to perform well against observed data in neighbouring, heavily urbanised gauge 
catchments. 

The results of the rainfall run-off modelling produced a simulated continuous flow trace of nearly 50 years 

duration and from this record an Annual Maxima (AMAX) series was extracted and an at site flood 

frequency analysis performed on the record. Based on the record length this frequency analysis can be 

considered to have sufficient statistical robustness for prediction of design events up to a 1% AEP without 

pooling. These design flows are shown in the table above. 

In relation to the estimates based on catchment descriptors a pooled flood frequency analysis was 

undertaken based on the methodology detailed in FSU Work Package 2.2 whereby AMAX years from the 

most hydrologically similar gauging stations are pooled together in order to develop a growth curve / 

growth factors for estimating extreme design flood events. The pooling group was made up of records 

from 26 gauging stations in order to pool enough years of data to provide statistical confidence for 

predicting extreme events. The vast majority of the pooled sites are located in the Eastern River Basin 

District. Catchment areas of the pooled sites ranged from 1km2 to 162km2 with a median value of 38km2 

and urban extent of the pivotal sites ranged from 0 to 68% with a median value of 6.5%.  

Results of the design flood flow estimation for a range of design events from the catchment run-off 



Eastern CFRAM Study HA09 Hydraulics Report - Draft  Final  

IBE0600Rp00027 39 Rev F05 

modelling and the two methods outlined above at HEP 3 (5.44 km2) are given in the table above. For 

comparison purposes the 50% AEP flow from the finalised fully integrated catchment run-off / hydraulic 

model (as described in Section 4) at the same point in the catchment is included within the table. In the 

absence of a long term gauged flow record this is considered the best estimate of QMED as it is derived 

from a model which captures all the major hydrological and hydraulic factors including catchment 

topography, the urban drainage network and driven by robust FSU DDF input data and high quality local 

rain gauge calibration data. 

The results of all of the catchment run-off and statistical catchment descriptor based methods are in 

contrast to the fully integrated catchment / hydraulic model outputs which have at their core the surveyed 

drainage system. Results of the integrated modelling suggest that traditional catchment flow estimation 

techniques, although allowing a large adjustment upwards to take into account the effect of urbanisation, 

do not fully capture the effectiveness of conventional drainage systems in conveying storm run-off for the 

median (50% AEP) annual maximum flood event to the main spine of the Poddle drainage system, the 

Poddle River. For more extreme flood flow events the results are the opposite with the integrated model 

showing lower growth rates than traditional techniques for small and urbanised catchments. The 1% AEP 

design event from the integrated modelling approach is just over 2 times the median event compared to a 

1% AEP growth factor of 3.32 for FSU pooled analysis and 3.52 for a single site analysis of the MIKE NAM 

/ URBAN catchment run-off simulated record." 

"The Poddle lumped sum catchment rainfall run-off model is largely an urban run-off model with a large 

portion of the catchment area modelled through the MIKE URBAN run-off module. This model uses a time 

/ area calculation similar to the rational method with the shape of the run-off hydrograph dictated by 

catchment length, slope and roughness with some losses to infiltration allowed for. The model however 

does not allow for restricted flow paths as the extremity of events increases but rather represents a free 

flow of run-off across the catchment surface. As such the model does not capture the effect of flow 

restriction / attenuation by the drainage network itself." 

The 2011 calibration event has been estimated to be between a 1% AEP and 2% AEP rainfall event, the 

model calibration to the levels recorded during post event survey was considered to be reasonably good 

even with the reliance on screen and culvert blockages in certain locations.  This would suggest that the 

model performs reasonably during low frequency events.   

The September 2008 calibration event was estimated as a 20% AEP rainfall event, again the modelled 

levels correlated reasonably well with the levels estimated from photographs taken during the flooding. 

Although relatively limited in coverage the photographic evidence provided good verification of the model 

at the 4 locations during a medium frequency event. 

The GDSDS calibration data indicates that the model is relatively reliable during sub-yearly rainfall events 

with some indication that there is slow response run-off and infiltration in the Poddle system that the model 

is not replicating.  

The methodology to generate the flows within the Poddle catchment was used as it is considered to 

provide a better representation of how inflows to this river channel are distributed along the modelled 

reach.  The constraints placed on the inflows to the river channel by the drainage network control the in-
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channel flows and subsequent flooding from the river channel.  The additional run-off which cannot enter 

the drainage network due to under capacity, is discharged to the 2D mesh and is modelled as over land 

flow.  The over land flow will therefore either pond in low areas, enter the drainage network at another 

node location or enter the river channel.  In addition a number of under capacity culverted reaches along 

the Poddle catchment restrict the peak flow which is able to propagate downstream. The system also has 

a number of diversion culverts which convey some of the storm flows to other watercourses, the volume of 

flow diverted is determined by bypass weirs and culvert sizes.  These restrictions and diversions are not 

fully accounted for in the hydrological methods undertaken outside the modelling package, the method 

adopted for the hydrological estimation was therefore considered the most appropriate. RPS considers 

that the overall hydraulic model is well calibrated to approximately the 1% AEP event however the fact that 

the catchment is ungauaged means the confidence in the hydrological flow estimation remains limited to 

moderate over the design event range.   

Anchoring of the hydraulics and hydrology is inherent within the methodology adopted for this catchment.  

The hydrological flow estimation within the catchment are determined by the hydraulics of the modelled 

drainage network which subsequently defines the time to peak and peaks flows generated in the main 

Poddle River channel. 

(5) Model Deliverables:  

Model deliverables are supplied in an accompanying InfoWorks ICM transportable database containing all 

model results files as required by the brief and the relevant network and event files.  

(6) Conclusions: 

A 1D/2D flexible mesh ICM model has been generated of the Poddle HPW catchment which utilises 

appropriate supplementary datasets from the GDSDS to better represent this highly urbanised system. 

This model is considered well calibrated given that an event of 1-2%AEP was experienced and relatively 

well documented in October 2011 and supplemented by information on other fluvial events recorded since 

the 1980s. 

Comments made on the public consultation/stakeholders workshops at the draft mapping stage further 

supported model calibration and the understanding of flood mechanisms in this HPW. 

No flood defences are currently in place and the model used to assess options for flood management. 

A sensitivity analysis has been undertaken to understand the significance of design assumptions and 

model parameters used in the analysis. 

A culvert blockage analysis was also undertaken due to the urbanised nature of the system and the 

significance that such factors might have within this catchment. 

It is considered that the model replicates historic flooding events well, is well tested and found not to be 

overly sensitive to design parameters and is sufficiently robust to undertake the intended analysis for flood 

risk management. 

(7) Quality Assurance:  

Model Constructed by: 

Model Reviewed by: 

Model Approved by: 

Andrew Sloan 

Andrew Jackson 

Grace Glasgow 
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APPENDIX A.1 

 

NO ADDITIONAL SURVEYS WERE REQUIRED 
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Structure Details - Bridges  

RIVER 

BRANCH 

SURVEY 

CHAINAGE 
ID 

LENGTH 

(m) 

OPENING 

SHAPE 

HEIGHT 

(m) 

WIDTH 

(m) 

SPRING 

HEIGHT 

FROM 

INVERT 

(m) 

MANNINGS 

N 

Poddle 9670 09PODD00967D 3.1 Arch 1.8 6.58 0.8 0.045 

Poddle 9530 09PODD00953 3.1 Arch 2.34 6.48 1.81 0.045 

Poddle 9400 09PODD00940 2.8 Arch 2.94 6.4 2.36 0.045 

Poddle 9070 09PODD00907 1.5 Rectangular 2.44 4.88 NA 0.045 

Poddle 8480 09PODD00848 3.1 Arch 1.93 6.43 1.18 0.045 

Poddle 8070 09PODD00807 9.2 
Circular 1.3 1.3 NA 0.03 

Circular 1.3 1.3 NA 0.03 

Poddle 9730 09PODD00973 1.7 Rectangular 1.91 5.3 NA 0.045 

Poddle 7820 09PODD00782 5.6 
Circular 1.3 1.3 NA 0.045 

Circular 1.3 1.3 NA 0.045 

Poddle 7750 09PODD00775 66.9 Rectangular 1.25 3 NA 0.045 

Poddle 7540 09PODD00754 2.5 Rectangular 0.7 4.3 NA 0.045 

Poddle 7180 09PODD00718 2.8 Rectangular 1.7 11.95 NA 0.045 

Poddle 6950 09PODD00695 4.9 Circular 1.2 1.2 NA 0.045 

Poddle 6650 09PODD00665 1.2 Rectangular 1.53 4.7 NA 0.045 

Poddle 6200 09PODD00620 26.1 Rectangular 1.93 3.24 NA 0.045 

Poddle 5900 09PODD00590 23.3 Rectangular 1.5 2.83 NA 0.045 

Poddle 5420 09PODD00542 2.4 Arch 1.19 2.94 0.96 0.045 

Poddle 5220 09PODD00522 5.3 Arch 0.92 3.53 0.26 0.045 

Poddle 5140 09PODD00514 4.3 Rectangular 0.98 3 NA 0.045 

Poddle 4980 09PODD00498 2.8 Rectangular 1.18 3.1 NA 0.045 

Poddle 4270 09PODD00427 2.9 Arch 1.9 1.74 1.7 0.045 

Poddle 4230 09PODD00423 2.5 Rectangular 1.56 3.43 NA 0.045 

Poddle 3990 09PODD00399 8.7 Rectangular 0.98 1.75 NA 0.045 

Poddle 3710 09PODD00371 2.4 Arch 3 9.3 2.9 0.045 

Poddle 3230 09PODD00323 1.6 Rectangular 1.27 4.94 NA 0.045 

Poddle 3170 09PODD00317 8.6 Rectangular 1.31 2.05 NA 0.045 

Poddle 3080 09PODD00308 2.9 Rectangular 1.55 7.06 NA 0.045 

Poddle 2960 09PODD00296 2.5 Rectangular 1.14 6.55 NA 0.045 

Poddle 2930 09PODD00293 13.4 Rectangular 1.8 2.08 NA 0.045 

Poddle 2430 09PODD00243 14.1 Arch 1.8 2.06 NA 0.045 

  

 

 

 



 

 

 

Structure Details - Culverts  

RIVER 

BRANCH 

SURVEY 

CHAINAGE 
ID 

LENGTH 

(m) 

OPENING 

TYPE 

HEIGHT 

(m) 

WIDTH 

(m) 

SPRING 

HEIGHT 

FROM 

INVERT 

(m) 

ROUGHNESS (Ks 

UNLESS STATED 

OTHERWISE) 

Poddle 9960 09PODD00996 21.5 Rectangular 1.5 2.9 NA 

Top Manning's n 

0.015 

Bottom 

Manning's n 

0.04 

Poddle 8870 09PODD00887 39 

Double 

Circular 1.25 1.25 NA 1.5 

Poddle 8650 09PODD00865 2.5 

Double 

Circular 1.4 1.4 NA 1.5 

Poddle 8570 09PODD00857 9.9 

Double 

Circular 1.1 1.1 NA 1.5 

Poddle 5290 09PODD00529 10.1 Circular 1 1 NA 1.5 

Poddle 5340 SO122969R3 788 Rectangular 0.9 1.78 NA 1.5 

Poddle 5170 09PODD00517 25.4 Circular 0.9 0.9 NA 1.5 

Poddle 4960 09PODD00496 5.2 
Rectangular 1 1.27 NA 1.5 

Rectangular 1 1.15 NA 1.5 

Poddle 4430 SO133034R2 29.2 
Double 

Circular 1.45 1.45 NA 3 

Poddle 4150 SO13304606 157.7 Rectangular 0.63 2.14 NA 1.5 

Poddle 3430 SO13318203 142.7 Rectangular 1.295 3.14 NA 60 

Poddle 2810 SO143134R3 397.1 Rectangular 1.25 2.3 NA 15 

Poddle 2260 SO14316901 133.2 Rectangular 1.5 2.14 NA 15 

Poddle 1938 SO14326003 188.1 Rectangular 1.5 3 NA 1.5 

Poddle 1750 SO14326201 202.8 Circular 0.9 0.9 NA 1.5 

Poddle 1547 SO14326401D1 42 Egg 2.4 1.8 NA 1.5 

Poddle 1405 SO14326401 44.1 Arch 1.65 3.22 NA 15 

Poddle 1461 SO14326406 52.3 

Irregular 

Oval 2 2.65 NA 15 

Poddle 1409 SO14325506 19 Rectangular 1.95 2.65 NA 15 

Poddle 1390 SO14325501 121.1 Arch 1.21 2.41 NA 75 

Poddle 1269 SO14325604 51.9 Arch 1.14 2.27 NA 75 

Poddle 1217 SO14324704 35.1 Rectangular 0.57 2.27 NA 60 

Poddle 1182 SO14324703 13.9 Arch 1.09 2.17 NA 1.5 

Poddle 1168 SO14324702 42.5 Rectangular 1.05 2.95 NA 1.5 

Poddle 1126 SO14324709 28.7 Rectangular 1.05 3.03 NA 1.5 

Poddle 1097 SO14324806 16.4 Rectangular 1.06 3.03 NA 1.5 

Poddle 1080 SO14324807 12.7 Rectangular 0.9 0.75 NA 1.5 

Poddle 1068 SO14324805 75.4 Rectangular 0.91 0.77 NA 1.5 



 

 

RIVER 

BRANCH 

SURVEY 

CHAINAGE 
ID 

LENGTH 

(m) 

OPENING 

TYPE 

HEIGHT 

(m) 

WIDTH 

(m) 

SPRING 

HEIGHT 

FROM 

INVERT 

(m) 

ROUGHNESS (Ks 

UNLESS STATED 

OTHERWISE) 

Poddle 992 SO14324909 144 Rectangular 1.21 0.69 NA 1.5 

Poddle 848 SO14333004 370.8 Rectangular 1.25 0.9 NA 15 

Poddle 477 SO14337104 36.3 Rectangular 1.2 0.9 NA 1.5 

Poddle 440 SO14338101 21.3 Circular 1.2 1.2 NA 15 

Poddle 419 SO14338103 129.6 Arch 1.15 2 NA 45 

Poddle 290 SO14339250 40.3 Arch 1.45 2.3 NA 1.5 

Poddle 249 SO14339209 10.8 Egg 1.07 2.68 NA 15 

Poddle 238 SO14339215 64.5 

Irregular 

Arch 1.68 3.45 NA 15 

Poddle 174 SO15330201D1 31.3 

Irregular 

Arch 1.45 2.64 NA 15 

Poddle 143 SO15330301D3 23.8 

Irregular 

Arch 1.65 1.83 NA 15 

Poddle 119 SO15330301D2 36.1 

Irregular 

Arch 1.78 3.150 NA 15 

Poddle 83 SO15330301D1 55.6 Arch 1.78 1.83 NA 1.5 

Poddle 27 SO15331313 32.1 

Double 

Rectangular 0.8 2.2 NA 1.5 

Poddle -4 

SO15330413 20.6 Rectangular 1 2.06 NA 1.5 

SO15331421 19.8 Rectangular 0.8 2 NA 1.5 

Poddle -24 

SO14331424 9.1 Rectangular 0.8 2.23 NA 1.5 

SO15331422 7.5 Rectangular 0.8 2.19 NA 1.5 

Poddle -33 SO15331415 8.9 

Irregular 

Arch 2.15 3.03 NA 1.5 

Poddle -42 SO15331429 81 

Irregular 

Arch 2.15 3.05 NA 1.5 

Poddle -123 SO15331506 145.9 

Irregular 

Arch 2.16 3.03 NA 1.5 

Poddle -269 SO15331610 92 

Irregular 

Arch 2.13 3.07 NA 1.5 

Poddle -361 SO15331701D2 72.7 

Irregular 

Arch 2.13 2.62 NA 15 

Poddle -433 SO15332701D1 26 

Irregular 

Arch 2.79 2.67 NA 15 

Poddle -459 SO15332801D5 14.8 

Irregular 

Arch 1.98 3.23 NA 15 

Poddle -474 SO15332801D4 31 

Irregular 

Arch 3.06 2.15 NA 15 

Poddle -505 SO15332803 15.7 

Irregular 

Arch 3.06 2.15 NA 15 

Poddle -521 SO15332801D3 16.4 

Irregular 

Arch 2.56 3.28 NA 15 

Poddle -537 SO15333801D2 15 

Irregular 

Arch 2.44 2.74 NA 15 



 

 

RIVER 

BRANCH 

SURVEY 

CHAINAGE 
ID 

LENGTH 

(m) 

OPENING 

TYPE 

HEIGHT 

(m) 

WIDTH 

(m) 

SPRING 

HEIGHT 

FROM 

INVERT 

(m) 

ROUGHNESS (Ks 

UNLESS STATED 

OTHERWISE) 

Poddle -552 SO15333801D1 21 

Irregular 

Arch 2.8 2 NA 15 

Poddle -573 SO15333813 37.3 

Irregular 

Arch 2.52 4.12 NA 15 

Poddle -610 SO15333814 19.7 

Irregular 

Egg 1.28 2.45 NA 15 

Poddle -630 SO15333811 167.4 

Irregular 

Egg 1.3 2.48 NA 15 

Poddle 
-797 SO15335902 

49.4 

Irregular 

Arch 1.22 1.42 NA 15 

Poddle 67 

Irregular 

Arch 1.3 1.08 NA 15 

Poddle -864 SO15335901D2 17.6 

Irregular 

Arch 2.36 3.02 NA 15 

Poddle 

Bifurcation 
Branch 1 

-882 SO15335910 17.3 

Irregular 

Arch 1.64 1.59 NA 15 

Poddle -899 SO15335903 30.2 

Irregular 

Arch 1.67 1.59 NA 15 

Poddle -929 SO15345004 18.2 

Irregular 

Arch 1.99 1.64 NA 15 

Poddle -947 SO15345001 22.4 

Irregular 

Arch 1.73 1.09 NA 15 

Poddle -970 SO15345001D4 11.6 

Irregular 

Arch 1.83 1.22 NA 15 

Poddle -981 SO15345001D1 22.1 

Irregular 

Arch 1.63 1.4 NA 15 

Poddle -1003 SO15345101D1 15.4 

Irregular 

Arch 1.45 0.69 NA 15 

Poddle 
Bifurcation 
Branch 2  SO15335910 11.1 

Irregular 

Arch 1.9 1.22 NA 15 

Poddle NA SO15335901D1 18.2 

Irregular 

Arch 1.61 1.22 NA 15 

Poddle NA SO15335907 10.9 

Irregular 

Arch 1.6 1.21 NA 15 

Poddle NA SO15345001D3 5.8 

Irregular 

Arch 1.91 1.22 NA 15 

Poddle NA SO15345001D2 6.9 

Irregular 

Arch 1.45 1.22 NA 15 

Poddle NA SO15344012 14.2 

Irregular 

Arch 1.47 1.5 NA 15 

Poddle NA SO15344001D3 19.2 

Irregular 

Arch 1.47 2.03 NA 15 

Poddle NA SO15344001D2 10.5 

Irregular 

Arch 1.22 2.67 NA 15 

Poddle NA SO15344001D1 5.6 

Irregular 

Arch 2.44 2.29 NA 15 



 

 

RIVER 

BRANCH 

SURVEY 

CHAINAGE 
ID 

LENGTH 

(m) 

OPENING 

TYPE 

HEIGHT 

(m) 

WIDTH 

(m) 

SPRING 

HEIGHT 

FROM 

INVERT 

(m) 

ROUGHNESS (Ks 

UNLESS STATED 

OTHERWISE) 

Poddle NA SO15344014 29 

Irregular 

Arch 1.6 3.1 NA 15 

Poddle NA SO15345101D6 5.3 

Irregular 

Arch 1.83 3.2 NA 15 

Poddle -1019 SO15345101D7 21.4 

Irregular 

Arch 2.16 3.96 NA 15 

Poddle -1040 SO15345121 26.3 

Irregular 

Arch 2.29 2.24 NA 15 

Poddle -1066 SO15345117 7.1 

Irregular 

Arch 2.13 1.52 NA 15 

Poddle -1074 SO15345116 5.4 

Irregular 

Arch 1.53 1.7 NA 3 

Poddle -1079 SO15345101D4 17.5 

Irregular 

Arch 2.67 2.44 NA 3 

Poddle -1096 SO15345101D3 9 

Irregular 

Arch 2.26 2.44 NA 3 

Poddle -1105 SO15345101D2 12 

Irregular 

Arch 2.13 2.44 NA 3 

Poddle -1117 SO15345101D5 13.9 

Irregular 

Arch 2.13 2.48 NA 3 

Note: Surveyed chainage between the Poddle outfall (SO15345101D5 - chainage -1117) and Gandon 

Place culvert inlet (SO14316901 - chainage 2260) has been derived based on culvert lengths from the 

most downstream surveyed location at Gandon Place Culvert Inlet. The surveyed chainage at Gandon 

Place is based on a straight line distance to the Poddle Outfall, as such some of the derived chainages 

are negative. 

 

 

 

 

 

 

 



 

 

 

 

 

Structure Details - Weirs  

RIVER 

BRANCH CHAINAGE ID Type 

Poddle 5300 09PODD00530 Broad Crested 

Poddle 9670 09PODD00967 Broad Crested 

Poddle 9100 09PODD00910 Broad Crested 

Poddle 7950 09PODD00795 Broad Crested 

Poddle 5900 09PODD00590 Broad Crested 

Poddle 5340 09PODD00534 Broad Crested 

Poddle 5220 09PODD00522 Broad Crested 

Poddle 4230 09PODD00423 Broad Crested 

Poddle 3720 09PODD00372 Broad Crested 

Poddle 3020 09PODD00302 Broad Crested 

Poddle 8070 09PODD00807 Broad Crested 

Poddle 8000 09PODD00800 Broad Crested 

Poddle 5800 09PODD00580 Broad Crested 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

APPENDIX A.3 

 



 

 

 

Depth Metre 27 - Upstream of Tymon Park (Event 3) 

 



 

 

Depth Metre 26 - Downstream of Tymon Park (Event 3)  

 

 

Flow Metre 25 - Incoming Drainage Pipe Upstream of Lakelands Overflow 



 

 

 

Flow Metre 24 - Lakelands Overflow 

 

Flow Metre 22 - Incoming Drainage Pipe near Poddle Park 



 

 

APPENDIX A.4 

 



 

 

PUBLIC CONSULTATION INFLUENCE 

There were several comments made at the Poddle consultation events (elected member briefings, 

public consultation days, Stakeholders Group Workshop), and via email / letter and telephone calls, in 

relation to the flood extents illustrated on the flood risk maps. Discrepancies were highlighted by 

consultees between the maps and the observed reality on the ground at a number of locations. 

However, investigation revealed that the majority of these discrepancies could be explained by factors 

which were not included within the flood mapping element of the project, such as blocked culverts, 

blocked bridges and surcharging drainage networks.  In most cases, these mechanisms were 

acknowledged by consultees as being the source of the flooding.  Therefore, no major amendments 

were made to the flood mapping model as a result of the comments received during the consultation 

process.   

As a result of the comments made and issues raised during the consultation process, the following 

additional investigations were carried out. 

• OPW commissioned RPS to carry out a culvert blockage analysis study.  This study aimed to 

identify the culverts at risk of blocking, would cause a significant flood risk, and proposed flood risk 

management measures to mitigate this risk.   

• A maintenance review of the River Poddle was carried out to identify any maintenance measures 

required. 

• A study of the impact to the River Dodder was carried out if option 3 for the Poddle catchment 

(flow diversion) were to be implemented and mitigation measures required were proposed. 

• An investigation into the impact of proposed flood defence measures on the drainage network 

connected to the Poddle River was undertaken.  The assessment was carried out on the option 

which included flood storage and flow diversion. The results of the investigation indicated that no 

negative impact would be imposed on the drainage network due to increased river levels until the 

Mount Argus area where water levels post scheme are predicted to be higher than pre-scheme. 

 

 

 



 

 

 

 

 

 

 

 

 

APPENDIX A.5 

 

 

 

 

 



 

 

 

LONG SECTION FROM TYMON PARK TO RIVER LIFFEY 

Large decrease in bed levels at this location is 

due to a syphon under the Grand Canal 



 

 

 

LONG SECTION FROM UPSTREAM BOUNDARY TO TYMON PARK 

 


