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1 Introduction 
Under The Planning System and Flood Risk Management Guidelines for Planning Authorities 
(DoEHLG & OPW, 2009) the proposed development must undergo a Flood Risk Assessment to 
ensure sustainability and effective management of flood risk. 

1.1 Term of Reference 

JBA Consulting was appointed to prepare a Flood Risk Assessment (FRA) for a proposed 
environmental works identified as the Tullamore Living River Project in Tullamore, Co. Offaly.  The 
report was prepared in response to a request by Offaly County Council. for an FRA. The purpose 
of the FRA is to identify the potential of the proposed works regards flooding.   

1.2 Flood Risk Assessment: Aim and Objectives 

This study is being completed to inform the future development of the site as it relates to flood risk.  
It aims to identify, quantify and communicate to Planning Authority officials and other stakeholders 
the risk of flooding to land, property and people and the measures that would be recommended to 
manage the risk.   The objectives are to:  

• Identify potential sources of flood risk;  

• Confirm the level of flood risk and identify key hydraulic features;  

• Assess the impact that the proposed development has on flood risk;  

• Develop appropriate flood risk mitigation and management measures which will allow for 
the long term development of the site.  

Recommendations for development have been provided in the context of the OPW / DoEHLG 
planning guidance, "The Planning System and Flood Risk Management".  A review of the likely 
effects of climate change, and the long term impacts this may have on any development has also 
been undertaken.  

For general information on flooding, the definition of flood risk, flood zones and other terms see 
'Understanding Flood Risk' in Appendix A. 

1.3 Development Proposal 

The proposed development involves the construction of various water quality features along the 
Tullamore River. The location of the features is provided in Figure 1-1 below. The individual features 
are outlined as follows: 

 

• B-New habitat wetland area between railway line and R443 

• C-Riparian zone at O'Molloy St., opposite grounds of Scoil Bhride 

• D-Wetland creation at the old mill pond 

• E-Tree trimming and walkway extension to Tara St, car park 

• F-River enhancement measures to the rear of the library 
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Figure 1-1: Proposed Development 

1.4 Report Structure 

Section 2 of this report gives an overview of the study location and associated watercourses. 
Section 3 contains background information and initial assessment of flood risk. Section 4 outlines 
the initial Flood Risk Assessment for the site, Section 5 provides mitigation measures for the site.  
Conclusions are outlined in section 7. 
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2 Site Background 

2.1 Location 

The proposed development is located within Tullamore town, running from the western to eastern 
ends of the town.  The works are primarily located within the river banks but works also extend on 
lands adjacent.  The extent of the works is provided in Figure 2-1.  

Review of the general site topography indicates a shallow fall towards the Tullamore River.  

 

Figure 2-1: Site location and local watercourses (source: OSM maps, EPA and Esri Digital Globe) 

2.2 Watercourses 

The Tullamore River is identified as the main watercourse in the area and runs approx. 150m north 
the site.  The river rises approx. 11km east of the site and runs in a predominantly westerly direction 
through Tullamore town ultimately merging with the Clodagh River, approximately 7.5km to the 
west. 

2.3 Site Geology 

The groundwater and geological maps of the site and local area, provided by the Geological Survey 
of Ireland (GSI), have been studied and an extract of the map of subsoils is presented in Figure 2-2. 
The subsoil along the river bank primarily consists of 'Lake Sediments; (Marl), made ground and 
Alluvium type subsoils.  

The underlying bedrock is classified as Visean Limestones. The groundwater vulnerability for the 
underlying aquifer is classified as 'Moderate', which indicates an overburden depth of greater than 
10m, there are no karst features located within the site or immediate surrounding area. The nearest 
karst feature is located approximately 3km north of the site. 

Tullamore River 

Tullamore Town 
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Figure 2-2: Subsoils identified at the site and surrounding area (source: EPA) 
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3 Flood Risk Identification 
An assessment of the potential and scale of flood risk at the site was conducted using historical and 
predictive information.  This identifies any sources of potential flood risk to the site and reviews 
historic flood information.  The findings from the flood risk identification stage of the assessment are 
provided in the following sections.  Further detail on the Planning Guidelines and technical concepts 
are provided in Appendix A. 

3.1 Flood History 

A number of sources of flood information were reviewed to establish any recorded flood history at, 
or near the site. This includes the OPW's website, www.floodmaps.ie and general internet searches. 

3.1.1 Floodmaps.ie 

The OPW host a National Flood hazard mapping website, www.floodmaps.ie, which highlights 
areas at risk of flooding through the collection of recorded data and observed flood events.  See 
Figure 3-1 for historic flood events in the area. A flood event (Cloncollog) has occurred in the vicinity 
of the site during November 2000.  Although there was no recorded flooding directly at the site, a 
number of flood events were recorded along the Tullamore River in the vicinity of the development.  
The following flood events have been recorded in the surrounding area:  

• November 2000-Cloncollog- Tullamore River overflows after heavy rainfall after heavy rain 

• February 1990- overtopping of the Tullamore River following heavy rainfall,  

• January 1993- overtopping of the Tullamore River following heavy rainfall,   

• August 2008- overtopping of the Tullamore River following heavy rainfall.  

• Recurring Flooding-low-lying area (Cloncollog) which floods every year after heavy rainfall.   

 

Review of the available historic flood information confirms that overtopping of the Tullamore River 
has occurred within Tullamore town. 

 

Figure 3-1: Historic Flood Events (source: Floodmaps.ie) 

 

Tullamore 
River 
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3.1.2 Internet Search 

An internet search was conducted to gather information about whether or not the site was affected 
by flooding previously.  There were no results for flooding directly affecting the site. 

3.2 Predictive Flooding 

The area has been subject to three predicative flood mapping or modelling studies:  

• OPW Preliminary Flood Risk Analysis (PFRA);  

• Tullamore Flood Risk Assessment and Management (FRAM) study (2008) 

• Shannon Catchment Flood Risk Assessment and Management Study (CFRAM) (2018); 

• Offaly County Development Plan 2014 - 2020 and Tullamore Town Environs Development 
Plan 2010-2016 (extended until 2020). 

3.2.1 OPW Preliminary Flood Risk Analysis (PFRA) 

The Preliminary Flood Risk Assessment (PFRA) is a requirement of the EU Flood Directive 
(2007/60/EC).  One of the PFRA deliverables is flood probability mapping for various sources: 
pluvial (surface water), groundwater, fluvial and tidal.  The PFRA is a preliminary or 'indicative' 
assessment and analysis has been undertaken to identify areas potentially prone to flooding.  The 
fluvial and coastal data has largely been superseded by the latest CFRAM mapping however the 
PFRA flood maps still provide valuable information regarding pluvial, and groundwater flooding.  
See Figure 3-2 for OPW PFRA pluvial flood extents.  

From review of Figure 3-2 the areas of interest are shown to not be at risk from pluvial or 
groundwater flooding. 

 

Figure 3-2: OPW PFRA Flood Map (source: Myplan.ie) 

3.2.2 Tullamore Flood Risk Assessment and Management Study (2008) 

The Tullamore Flood Risk Assessment and Management (FRAM) study was carried out after severe 
flooding in the town in 2008 and formed a pilot project for the CFRAM Study (see below). 

The Tullamore FRAM model was calibrated to the 2008 flood event and flood maps where produced 
providing the 1% AEP and 0.1% AEP flood extents.  The mapping has subsequently been utilised 
in the CFRAM Study which is covered in the following section.   

3.2.3 Shannon Catchment Flood Risk Assessment and Management Study (Shannon CFRAM) 

In general, the OPW's Shannon CFRAM study is the most detailed predictive flood mapping that is 
publicly available for the Shannon catchment. However, in Shannon FRAM Study did not include 
remodelling of the Tullamore River, and instead relied on the flood extents produced under the 2008 
study.  The final flood maps, produced under 2008 Tullamore Study and reproduced in the Shannon 
CFRAM, as expected show predictive flooding across the majority of the proposed works, see 
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Figure 3-3.  Due to the level of the proposed works which are primarily below the river bank heights, 
it is considered that the majority of the proposed works are located in Flood Zone A.    

 

 

Figure 3-3: Shannon CFRAM Fluvial Flood Extent Map-West (source: CFRAM, OPW) 

 

3.2.4 Offaly County Development Plan 2014 - 2020 and Tullamore Town Environs Development Plan 
2010-2016 (extended until 2020) 

The Offaly County Development Plan (CDP) is the overarching guidance document guiding 
development within the county. Specific development policies are outlined in the Tullamore Town 
Environs Development Plan 2010-2016.   

Specific policies concerning stormwater management and flooding are contained with Section 7.2 
of the Tullamore Development Plan. Refer to Appendix B for the stated development plan policies 
and objective regarding Flood Risk and Surface Water Drainage.   

As part of the Offaly County Development Plan a Strategic Flood Risk Assessment (SFRA) was 
undertaken. The primary aim of the SFRA was to identify flood risk in the study area and achieved 
the following objectives:  

• Identify areas of natural floodplain to be safeguarded;   

• Produce a suitably detailed flood risk assessment drawing on existing data and apply the 
sequential approach to development in areas identified at risk of flooding;  

• Inform the application of the Justification Test;  

• Define measures required to deal with flood risks to reduce the risks to an acceptable level 
while not increasing flood risk elsewhere; and,  

• Produce guidance on mitigation measures on how surface water should be managed and 
appropriate criteria to be used in the review of site-specific flood risk assessments. 

 

As with the CFRAM, the flood mapping utilised in the Tullamore Town Environs Development Plan 
was based on the Tullamore FRAM (2008) study.  

Area B 

Area C 

Area D 

Area E 

Area F 
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3.3 Sources of Flooding 

The initial stage of a Flood Risk Assessment requires the identification and consideration of 
probable sources of flooding. These sources are described below: 

3.3.1 Fluvial 

Review of the available predictive flood map data shows the majority of the proposed works are at 
flood risk.  Based on review of the CFRAM flood maps the majority of the proposed works are 
located in Flood Zone A, and therefore at a high probability of inundation. The flood risk to each 
individual site is assessed in Section 4. JBA Consulting has undertaken hydraulic modelling of the 
Tullamore River that provides detailed information for Site's D-F. The overview of the model is 
provided in Appendix B  

3.3.2 Pluvial 

Based on review of OPW PFRA flood maps, there is no identified pluvial flood risk along the 
proposed works. As most of the works are located along the river channel, pluvial flooding is not 
considered a concern for the majority of the work. Where necessary in Section 4 the pluvial flood 
risk will be discussed for each individual site.  

3.3.3 Groundwater 

The GSI groundwater vulnerability for the site is classified as 'moderate' which indicates a 
groundwater depth greater than 10m.  There are no karst features in the area which would indicate 
areas at risk of groundwater flooding.  The OPW PFRA was also reviewed and does not indicate 
groundwater flooding at the site or surrounding area. In summary, there is low risk of groundwater 
flooding in this area. 
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4 Initial Flood Risk Assessment 
This section discusses the methods used to assess the fluvial flood risk to each individual site. The 
proposed works for each site will be outlined with the flood risk and impacts discussed. Reference 
will be made to the JBA hydraulic model in Appendix B and further information on the design 
proposals is provided in Appendix B.  

4.1 Area B - New habitat wetland area between railway line and R443 

This area is a low-lying piece of land between road and railway line, refer to Figure 2-1. It is proposed 
to convert this land into an attractive wetland filter area and wetland park as part of the project. 

A raised berm is to be sited perpendicular to the existing route of the river channel and used as an 
island for habitat value. The aim is to reroute the main river channel around the outer perimeter of 
the site and create filter marsh areas within the main body of the site. Over time it is envisaged that 
the river channel itself will become encroached with tall vegetation to provide physical filtration of 
any floating debris within the river and to slow the flow of water to allow sediments to settle out. 
Refer to Figure 4-1 and Appendix C.1 for the propose design.  

 

Figure 4-1: Site B - proposed river habitat wetland location and site C - widening of riparian zone 

4.1.1 Flood Risk 

Review of the CFRAM flood map Figure 3-3, places the river channel and a small area to the south 
and over the LHB (Left Hand Bank) within Flood Zone A/B. The majority of the site and the entire 
area to the north/RHB (Right Hand Bank) of the river is located in Flood Zone C.  As part of the 
CFRAM mapping, nodes have been provided for the upstream/downstream of Area B. The 
upstream 1% AEP flood level (node 6157) is 54.47mOD and the downstream flood level (node 
6286) is 54.40mOD.  

With review of the provided cross sections (refer to Appendix C.1), the existing site levels range 
from 56-57.5mOD while the proposed levels range from 50.4-53.7mOD. Therefore, the proposed 
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works will reduce the existing site levels by approx. 4-5m across the entire. This will provide for 
significantly more flood storage within this flood cell. 

Additionally, the existing bed level will be raised to force river flows during normal flow events into 
the wetland system. Sections of the river channel and wetland will be planted with tall grass to 
provide filtration/treatment.  This will increase the roughness of the river channel. On balance the 
additional flood storage will provide greater benefits regarding flood risk. It is however, 
recommended that the proposed works should be included into a detail hydraulic model to appraise 
the impact during the 1% AEP flood event during the detailed design stage.   

4.2 Area C - Riparian zone at O'Molloy St., opposite grounds of Scoil Bhride 

Area C is located just east of the R443 and downstream of Lloyd Town Park, refer to Figure 2-1. 

The proposals show that an area on the north of the river will be widened slightly where it flows 
through the park bordering O'Molloy St, refer to Figure 4-2 for a typical cross-section and Appendix  
C.2 for additional layout information. This area is very small in terms of water filtration, but would 
have the potential to offer aesthetic and habitat benefits.  

The proposal for this location is to lower the ground level and allow natural or introduced 
regeneration of riparian vegetation. Figure 4-2 shows a 20-30% widening of the river channel, but 
more may be taken if space is available. Allow a water depth of between zero and 200mm across 
the new riparian zone, to allow for proliferation of emergent vegetation and to allow for ease of 
movement by wildlife through the corridor. 

 

Figure 4-2: Site C - widening of riparian zone cross section 

4.2.1 Flood Risk 

Review of the CFRAM flood maps (Figure 3-3) indicates that the site is located in Flood Zone A. As 
the proposed works provide for the widening of the river bank, this will provide for some additional 
flood storage during the 1% AEP event and therefore will have a positive benefit.   

Based on the above, the works are compatible for lands within Flood Zone A and will have a positive 
(albeit minor) impact on flood risk. No further assessment is required.  

4.3 Area D - Wetland creation at the old mill pond 

Area D is located just upstream of Lloyd Town Park, refer to Figure 2-1 and Figure 4-3 (also 
Appendix C.2) for the proposed layout. It is proposed to reinstate a riffle feature at the location of 
the old weir, with natural stone over a long run to allow ease of fish movement while at the same 
time allowing for a slight rise in the elevation of water levels upriver. This will raise the water level 
across the vegetated area within the mill pond and create a wetland habitat with the potential to 
allow greater silt removal than is currently the case, thus contributing to water quality improvements 
in the river. The proposed works is provided in Figure 4-3. 
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Figure 4-3: Wetland habitat creation at the old mill pond 

4.3.1 Flood Risk 

From review of Figure 3-3 (CFRAM flood map), there is only bank overtopping during the 0.1% AEP 
event.  As the proposed works are situation on the channel bed/banks it is reasoned that all works 
are located in Flood Zone A.  

With reference to the cross-section provided in Appendix C.2, it is proposed to widen the river 
channel and raise the bed in localised areas.   

In summary, the proposed works at Area D is appropriate at this location and is expected to have 
no impact on flood levels during the 1% AEP event. However. it is recommended that detailed 
hydraulic modelled be undertaken during the design stage to quantify the impact.     

4.4 Area E - Tree trimming and walkway extension to Tara St. car park 

Area E is located downstream of Water Lan and The Bridge Centre, refer to Figure 2-1 and Figure 
4-4 (also Appendix C.3) for the proposed layout. It is located in the urban centre of Tullamore Town 
and is a well defined river channel. The main works proposed is the trimming of the existing trees 
along the river banks and provide access for litter clearance.  

The trimming of trees will provide access for litter picking where litter is accumulating along the 
riverbank. As part of the litter picking access, the branches overlying the river will continue to provide 
a screen to intercept plastic en-route to the sea and give an opportunity for removing it. Thus, it is 
recommended not to remove any branches that are in contact with the water surface. 

The second part of the works at this area include an extension of the existing walkway at this 
location. Currently the river walk terminates at this point in a cul de sac, but a new boardwalk or 
bridge, the footpath could be joined to Tara St. car park to allow walkers to continue on through the 
centre of town.  
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Figure 4-4: Location of site E 

4.4.1 Flood Risk 

The site works are located the urbanised area of the river channel and only involve trimming of the 
exiting tree vegetation located in the area and the provision of access for litter clearing. No 
modification of the river bank is proposed and therefore there will be no impact on the 1% AEP flood 
levels following implementation of the work.  The provision of the access for litter clearance will 
reduce the risk of blockage elsewhere in the catchment.  

In summary, the proposed works at Area E are appropriate and will have no negative impact 
regarding flood risk.  

4.5 Area F - River enhancement measures to the rear of the library 

Area F is located adjacent to the existing library building in the centre of Tullamore Town, refer to 
Figure 2-1. Generally, the river has become relatively canalised and slow in the area upstream of 
the library building.  Various options have been researched to enhance the river for habitat and 
water quality. The measures can include the importation of gravel to raise the river bed level along 
the full length of canalised river base to allow for greater turbulence of the flowing water, refer to 
Figure 4-5 and Appendix C.4. This would exacerbate the canalisation of the river upstream of this 
point, slowing the water further and permitting sedimentation to occur.  

A new riffle area could be included just upstream of the bridge to the rear of the library building. The 
aim is to introduce movement, sound and aeration of the water.  

East of the library building, adjacent to the river, there is an open gravel courtyard area. At present 
this is cut off from the river by a wall and relatively steep drop to the water. In this area it is proposed 
to lower the ground level and remove the river wall upstream to allow greater visual access and 
appreciation of the river. Refer to Figure 4-5 for the wall location.  
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Figure 4-5: Site F - River enhancement measures at the rear of Tullamore library building 

4.5.1 Flood Risk 

Area F is located in well-defined river channel, with all flood waters remining in bank up to the 0.1% 
AEP flood event. The proposed works provide for bank widening but also the raising of the river bed 
with stones (20-250mm).  The addition of the stones will raise the roughness of the river bed slightly.  

Review of the JBA flood model provides a 1% AEP flood level of 56.5mOD just downstream of Area 
F. The corresponding bank levels are 60.80mOD, refer to Figure 4-6, which provides a freeboard 
of approx. 4.3m.  The available freeboard suggests that the minor modifications to the river bed will 
not result in a risk of bank overtopping in this area.   

Existing walls are located the LHB of the Tullamore River that potentially contain floodwaters.  
However, the corresponding 1% and 0.1% AEP flood levels are modelled at 56.6mOD and 
57.2mOD respectively.  Based on review of the survey data and LiDAR topography obtained from 
the JBA hydraulic model, the prevailing ground level at the wall location is 58.30mOD. This suggests 
that there is a freeboard of 1m from the 0.1% AEP flood level and bank level, which therefore 
confirms that the walls do not provide a flood defence function.  Further visual review of the wall 
also indicates that structurally that these walls have not been designed as a flood defence.  

In summary, it is reasoned that on balance, the proposed works is expected to have a neutral impact 
on flood levels during the 1% AEP event. It is recommended that modelling be undertaken during 
the design stage to ensure no negative impact on flood risk. 

Existing Walls 
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Figure 4-6: Cross Section -River Survey  

 

  

60.80mOD 

53.85mOD 
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5 Flood Risk Assessment and Mitigation 

5.1 Flood Risk 

Having reviewed the available sources of flooding outlined in Section 3, the proposed development 
works are located in Flood Zone A/B.  The works are primarily located within or along the river banks 
and comprise water quality improvement measures.  Some cut/filling and planting of wetlands are 
proposed in Areas B-F. All works within Flood Zone A are considered water compatible and are 
suitable for placement within Flood Zone A. Therefore, there is no requirement to undertake a 
Justification Test (JT) as part of the FRA screening.  

Where necessary the JBA model has been referred to, to provide additional information regarding 
flood levels during the 1% AEP event.  

 

5.2 Mitigation 

In response to the risks identified from pluvial and fluvial flooding, mitigation measures are required 
to minimise the flooding onsite and are outlined below; 

• In relation to Areas B-F, there is no requirement to provide for any mitigation measures, as 
the majority of the works comprise minor modifications to the existing river bed and bank 
widening.  

• It is recommended that detailed modelling is undertaken at Area B, D and F to provide 
additional information regarding the changes on velocities and levels. Given the proposals, 
it is expected that there will be no increase in flood risk but the model will provide 
measurable results.  
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6 Conclusion 
JBA consulting has undertaken a detailed Flood Risk assessment for the proposed Tullamore Living 
River Project. The proposed works are located along the Tullamore River within Tullamore Town, 
Co Offaly.   

The majority of the proposed works involve minor modification of the existing bank and channel 
widening.  Provisions of wetland water treatment is also provided. The general areas where the 
works will be undertaken have been identified as Area's B, C, D, E and F. 

Appraisal of the flood risk of Areas, C, E and F concluded that the works undertaken in these areas 
will have a neutral or positive impact on flood risk. No further assessment is required. 

Regarding Areas B, D and F, it has been concluded that the proposed works will have a neutral 
impact regarding flood risk. It is recommended the hydraulic modelling be undertaken during the 
design stage to ensure that the works operate as intended regarding spill levels, channel velocities 
that could impact upon the design.  

In summary, the proposed works involve minor changes to the channel bank/bed and the planting 
of vegetation as part of the wetlands. Overall the works will have a neutral or slightly improve flood 
risk along the Tullamore River. Additional modelling is required in specific areas to ensure that the 
proposals operate as intended regarding spill levels and velocities.  
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Appendices  

A Understanding Flood Risk 
Flood risk is generally accepted to be a combination of the likelihood (or probability) of flooding and 
the potential consequences arising.  Flood risk can be expressed in terms of the following 
relationship: 

 

Flood Risk = Probability of Flooding x Consequences of Flooding 
 

A.1 Probability of Flooding 

The likelihood or probability of a flood event (whether tidal or fluvial) is classified by its Annual 
Exceedance Probability (AEP) or return period (in years).  A 1% AEP flood has a 1 in 100 chance 
of occurring in any given year.   

In this report, flood frequency will primarily be expressed in terms of AEP, which is the inverse of 
the return period, as shown in the table below and explained above.  This can be helpful when 
presenting results to members of the public who may associate the concept of return period with a 
regular occurrence rather than an average recurrence interval, and is the terminology which will be 
used throughout this report. 

Table: Conversion between return periods and annual exceedance probabilities 

Return period (years) 
Annual exceedance probability  

(%) 

2 50 

10 10 

50 2 

100 1 

200 0.5 

1000 0.1 

 

A.2 Flood Zones 

Flood Zones are geographical areas illustrating the probability of flooding.  For the purposes of the 
Planning Guidelines, there are 3 types or levels of flood zones, A, B and C. 

Zone  Description 

Flood Zone A Where the probability of flooding is highest; greater than 1% (1 in 100) from 
river flooding or 0.5% (1 in 200) for coastal/tidal flooding.   

Flood Zone B Moderate probability of flooding; between 1% and 0.1% from rivers and 
between 0.5% and 0.1% from coastal/tidal.  

Flood Zone C Lowest probability of flooding; less than 0.1% from both rivers and 
coastal/tidal.   

 

It is important to note that the definition of the flood zones is based on an undefended scenario and 
does not take into account the presence of flood protection structures such as flood walls or 
embankments.  This is to allow for the fact that there is a residual risk of flooding behind the 
defences due to overtopping or breach and that there may be no guarantee that the defences will 
be maintained in perpetuity. 
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Indicative Flood Zones (OPW & DoEHLG 2009) 

 

A.3 Consequence of Flooding 

Consequences of flooding depend on the hazards caused by flooding (depth of water, speed of 
flow, rate of onset, duration, wave-action effects, water quality) and the vulnerability of receptors 
(type of development, nature, e.g. age-structure, of the population, presence and reliability of 
mitigation measures etc.). 

The 'Planning System and Flood Risk Management' provides three vulnerability categories, based 
on the type of development, which are detailed in Table 3.1 of the Guidelines, and are summarised 
as: 

• Highly vulnerable, including residential properties, essential infrastructure and emergency 
service facilities; 

• Less vulnerable, such as retail and commercial and local transport infrastructure; 

• Water compatible, including open space, outdoor recreation and associated essential 
infrastructure, such as changing rooms. 
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B Hydrology 
To assist in the estimation of potential flood risk to the proposed development from the river, this 
section outlines the development of design flow estimates for the 1% and 0.1% AEP flood event 
flows expected along the Tullamore River.   

B.1 Catchment characteristics 

The physical characteristics of the catchment influence the hydrology, including catchment size, soil 
type, steepness as well as the average rainfall, refer to Figure B-1.  Table B-1 outlines the 
parameters calculated for the site catchment.  

Table B-1 Catchment characteristics 

Parameter Value Notes 

AREA (km2) 111.082 The area of the catchment in km2 

MSL (km) 15.754 Main Stream Length 

S1085 (m/km) 1.1012 Slope based on the stream elevation at 
10% and 85% along MSL 

SAAR (mm) 846.4 Standard Average Annual Rainfall 

SOIL 2 Soil index, which is a composite index 
determined from soil survey maps that 
accompany the Flood Studies Report 

M5-2day (mm) 49.5 5 year return period rainfall for 2 day 
duration 

r 0.33 1ht M5 expressed as a percentage of 
2day M5 

ArtDrain2 0.5117 Arterial Drainage 

 

 

Figure B-1: Site location within the wider catchment area (source: OSM maps, OPW) 
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6.1.1 Flow Estimation 

Various flow methods are available to enable estimation of the peak flood flows. The 
appropriateness of each method is dependent on the catchment characteristics such as area, slope 
and available attribute information.  The following three flood estimation methods were used as part 
of the hydrological analysis for this catchment:   

• The Flood Studies Update (FSU)   

• The Flood Studies Report Statistical Method (FSR)  

• The Flood Studies Report Rainfall-Runoff Method (FSR RR)  

 

Table B-2 shows the peak flows the calculated for each method. Climate change was accounted 
for by increasing the relevant peak flows by 20%, which is based on the Mid-Range Future Scenario 
(MRFS) OPW guidance. 

Table B-2: Peak flow estimates 

Peak Flow 
Methods 

Qmed 
(m3/s) 

1% AEP 
(m3/s) 

1% AEP + 

MRFS 
(m3/s) 

0.1% AEP 
(m3/s) 

FSU Method  6.24 11.74 14.09 13.98 

FSR 
Statistical 
Method 

10.97 22.65 27.18 30.13 

FSR Rainfall 
Runoff 

16.21 41.61 49.93 62.84 

 

Flows derived from the FSR method have been used as the design flows for the study as they match 
the existing CFRAM hydrology and will therefore, enable a direct compassion to the CFRAM/ 
Tullamore FRAM results 

It is noted that the FSU method makes best use of recorded flow data through the use of a pivotal 
gauge to provide an adjustment to calculated flows, and development of a pooling group to generate 
growth curves.  In contrast, both the FSR methods are based on empirical data only.   

This section of the Tullamore River was also modelled as part of a pilot CFRAM study known as 
Tullamore FRAM, therefore the estimated JBA and Tullamore FRAM/CFRAM study flows can be 
compared. The hydrology data within the CFRAM hydrology report, presents the peak flows for 
each sub-catchment along the Tullamore River study area. The calculated the 1% and 0.1% AEP 
flow values were found to be 21.79m3/s and 26.88m3/s for the 1% and 0.1% AEP events 
respectively.  

B.2 Hydraulic Model 

The hydraulic modelling for this study was completed using a 1D/2D model of the river catchment 
utilising the hydraulic modelling program TUFLOW/ESTRY. ESTRY allows the modelling of river 
channels, streams, floodplains and hydraulic structures to predict water levels for a range of 
scenarios within a 1D channel. The 2D model was undertaken by the TUFLOW component to model 
the movement of flood water across the floodplain when an overtopping occurs.  This represents 
the full two-dimensional shallow water equations.  The combined approach allows for an accurate 
depiction of floodwater conveyance through the river system and flood plain. The model extent and 
setup is provided in Figure B-2  
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Figure B-2: Hydraulic Model Set-up 

  

Outflow 

Inflow  
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C Proposed Work Areas 
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C.1 Area B 
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C.2 Area C and D 
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C.3 Area E 
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C.4 Area F 
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