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1 Introduction and Background
1.1 The Floods Directive
The Floods Directive is being implemented in Ireland through the European Communities
(Assessment and Management of Flood Risks) Regulations 2010 [S.I.122/2010] (as amended
by S.I.495/2015). These Regulations appointed the Office of Public Works (OPW) as the
Competent Authority for the Flood Risk Management Plans (FRMPs), which set out the
measures and policies that should be pursued to achieve the most cost effective and
sustainable management of flood risk. The Regulations also identifies roles for other
organisations; such as the Local Authorities, Waterways Ireland, the Electricity Services Board
(ESB) and Irish Water, to undertake certain duties with respect to flood risk within their areas
of responsibility.
In Ireland, the approach to implementing the Directive has focused on a national Catchment‐
based Flood Risk Assessment and Management programme (CFRAMs). This was developed
to meet the requirements of the Floods Directive, and to deliver on core components of the
2004 Report of the Flood Policy Review Group (OPW, 2004). Pilot Catchment‐based Flood
Risk Assessment and Management (CFRAM) studies have been undertaken since 2006 in the
Dodder catchment, the Lee catchment, and in the Fingal / East Meath. The Suir CFRAM Study
commenced in 2006 but was put on hold for a number of years. The Plan is currently being
progressed by the OPW and is at the option assessment stage. It will act as a Pilot in ensuring
integration with the new River Basin Management Plan set up and will be brought forward as
the FRMP for UoM16. It should also be noted that on completion of the national CFRAM
programme, each UoM will have its own FRMP.
The national CFRAM programme is being progressed via six engineering consultancy projects
which are based at the scale of the Water Framework Directive (WFD) River Basin Districts
(RBDs). Collectively these six projects will focus on 300 Areas for Further Assessment (AFAs)
countrywide. The South Eastern River Basin District CFRAM Study was the third CFRAM
Study to be commissioned. The Study area covers approximately 12,857 km2 and includes
seven Units of Management ('UoM') each comprised of a single Hydrometric Area ('HA'). They
are UoM11 (Owenavorragh), UoM12 (Slaney and Wexford Harbour), UoM13 (Ballyteigue‐
Bannow), UoM14 (Barrow), UoM15 (Nore), UoM17 (Colligan‐Mahon) and UoM16 (Suir).
UoM16 (Suir) is covered by the Suir pilot CFRAM Study and covers an area of approximately
3,565 km2 the remaining six UoMs are covered under the South Eastern CFRAMS. Figure 1.1
shows the UoM16 in relation to the other UoMs in the South East. Figure 1.2 shows the Suir
Catchment in greater detail.
The Suir CFRAM Study is being undertaken by the Office of Public Works (OPW) in partnership
with the Local Authorities (LA) within the Suir Catchment who are listed in below:


Tipperary County Council,



Waterford City and County Council,



Kilkenny County Council,



Limerick County Council,



Cork County Council.

RPS Cork have been commissioned to undertake the Environmental and Communications
elements of the study.
The OPW along with the above local authorities have recognised the levels of existing flood
risk in and around the River Suir and its tributaries. This flood risk is likely to increase in the
future with predicted changes in climate and ongoing development in the catchment.
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1.1.1 Suir Catchment-Based Flood Risk Assessment and Management
Study
The CFRAM Studies and their product ‐ the Flood Risk Management Plan (FRMP) ‐ are at the
core of the national policy for flood risk management and the strategy for its implementation.
The methodology featured in each CFRAM Study includes the collection of survey data and
the assembly and analysis of meteorological, hydrological and tidal data, which are used to
develop a suite of hydraulic computer models. Flood maps are one of the main outputs of the
Study and are the way in which the model results are communicated to end users. The study
assessed a range of potential options to manage the flood risk and determine which, if any, is
preferred for each area and will be recommended for implementation within the FRMP. The
CFRAM Studies focussed on areas where the risk is understood to be most significant, namely
the AFAs, which are listed in Section 1.3.1 and shown in Figure 1.3.

Figure 1.1: Map of the SE CFRAM Study Catchment with Suir CRFAM highlighted
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Figure 1.2: Map of the Suir Catchment

1.2 Suir CFRAM Study Process
The overarching aims of the Suir CFRAM Study are as follows:


Identify, Assess and map the existing and potential future flood hazard within the Study
Area,



Identify viable structural and non-structural options and measures for the effective and
sustainable management of flood risk within the Study Area,



Prepare a set of Flood Risk Management Plans (FRMPs) for the Study Area, and
associated Strategic Environmental and, as necessary, Habitats Directive
(Appropriate) Assessment, that set out the policies, strategies, measures and actions
that should be pursued by the relevant bodies, including OPW, Local Authorities and
other stakeholders, to achieve the most cost effective and sustainable management of
existing and potential future flood risk within the Study Area, taking account of
environmental plans, objectives and legislative requirements and other statutory plans
and requirements.

The resultant FRMP will set out recommendations for the management of existing flood risk
and the potential for significant increases in this risk due to climate change, ongoing
development and other pressures that may arise in the future.
1.3 Suir CFRAM Study Activities
To achieve the study objectives, the Suir CFRAM Study has carried out a range of activities.
Each activity, while focusing on a specific task, is connected to and informs the other activities.
Figure 1.5 summarises the activities involved in the study and how they relate to each other.
The main outputs and reports associated with the study activities are listed in Table 1-1. An
explanation of each activity's output(s) are summarised in Sections 1.3.1 - 1.3.11.
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Table 1-1 – Outputs of Study Activities

Activity

Output

Preliminary Flood Risk Assessment

National fluvial flood maps
Identification of Areas for Further Assessment

Data Collection

-

Flood Risk Review

Confirmation of Areas for Further Assessment

Surveys

Survey data for all watercourses identified for assessment

Hydrological Analysis

Estimation of flows for all watercourses for all flood events
Hydrology report

Hydraulic Analysis

Flood hazard maps
Hydraulics report

Flood Risk Assessment

Flood risk maps
Preliminary options report

Development of Flood Risk Management Options

Identification of flood risk management measures and
options
Preliminary options report

Environmental Assessment (including Strategic
Environmental Assessment (SEA) & Appropriate
Assessment (AA))

SEA Screening Statement, SEA Scoping Report, SEA
Environmental Report, SEA Statement
AA Screening Statement, Natura Impact Statement

Communications Activities

Influence on draft maps, options and FRMPs
Communications synthesis reports

Preparation of Flood Risk Management Plan

Flood Risk Management Plan

1.3.1 Preliminary Flood Risk Assessment
In 2011, the OPW completed a Preliminary Flood Risk Assessment (PFRA) in accordance with
the Articles 4 and 5 of the EU Floods Directive. The objective of the PFRA is to identify, using
readily derivable information areas where the risks associated with flooding might be
significant. The PFRA provides maps showing areas deemed to be at risk. The PFRA
identified Areas for Further Assessment (AFAs) which were then taken forward in the CFRAM
programme. The documentation associated with the PFRA including the flood maps can be
accessed through the national CFRAM website www.CFRAM.ie/pfra.
The AFAs in the Suir Catchment were identified in consultation with the study stakeholders
prior to the commencement of the PFRA. On completion of the PFRA, the list of the Suir AFAs
was crossed checked with outputs from the PFRA. All AFAs identified by the PFRA were
already in the Suir CFRAM study. In fact, the list of Suir AFAs included an additional four AFAs
that were progressed to mapping stage with two progressed to Optioneering stage. Finally, the
Suir CFRAM Study has identified 25 areas for further assessments (AFAs). The areas are as
follows:
AFAs for the Suir CFRAM Study Reported to Europe:


Ardfinnan



Clonmel - Knocklofty



Portlaw



Ballyporeen



Fethard



Templemore



Bansha



Fiddown



Thurles



Borrisoleigh



Golden



Tipperary town



Cahir



Mullinahone



Waterford city



Carrick-on-Suir



Mullinavat



Clonmel



Newcastle



Clonmel - Marlfield



Piltown
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Additional AFAs for the Suir Catchment:


Ballymacarbry



Holycross



Clogheen



Kilsheelan

Figure 1.3 Map showing Locations of Suir CFRAM Study AFAs

1.3.2 Data collection
An initial data collection phase was carried out to capture the relevant information to meet the
objectives of the project. The main proportion of this activity was carried out at the start of the
project but is also ongoing as new information is made available and new data requirements
identified. Details of the initial data collection process can be found in the Suir CFRAM website
http://www.southeastcframstudy.ie.
1.3.3 Flood Risk Review
As one of the OPW’s pilot CFRAM studies, the Suir was commenced prior to the PFRA and
the requirements for a Flood Risk Review which was later introduced for the National CFRAM
studies. The Flood Risk Review is one of the information steps in the PFRA.
1.3.4 Surveys
Before progressing to the hydrological and hydraulic analysis activities the topographical data
for each watercourse and associated floodplains identified for assessment was required. This
activity started in June of 2007. The outputs of the surveys were LiDAR information of
floodplains, river channel cross sections and geometrical data for structures located in the river
channel or influencing the hydraulic nature of the river. In addition, identified Flood Defences
were surveyed (geometric and condition) and entered into the National Flood Defence
Database.
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1.3.5 Hydrological Analysis
The hydrological analysis encompasses all aspects of flood hydrology including review of
historic flood events within the catchment, flood frequency analysis and design flow estimation.
The first stage of the hydrological analysis included a detailed review of historic flood events
and initial flood frequency analysis (to determine the statistical frequency / severity of historic
flood events within the AFAs). The second stage of the hydrological analysis focused on design
flow estimation so that design flows for various risk scenarios, both current and future could
be defined and used as inputs for hydraulic modelling. The approach to design flow estimation
relies heavily on defining the index flood, equivalent to the statistical median from a series of
annual peak flood flows (equivalent to a 50% chance of occurring in any given year). The
design flow estimation includes a more detailed flood frequency analysis to define appropriate
flood growth behaviour for each catchment / sub-catchment in order to define design events
based on scaling of the index flood flow. The hydrological analysis also includes consideration
of the factors which will affect future changes in flows such as catchment changes and climate
change. The hydrological analysis stage overlaps with the hydraulic analysis as design flow
estimates are tested and refined through the models against observed data. Details of the
hydrological analysis can be found in Suir CFRAM Study HA16 Hydrology Report.
1.3.6 Hydraulic Analysis
Dynamic hydraulic models have been developed for all the areas (nine in total) of assessment,
see Figure 1.4. These models simulated how each watercourse will react to various sizes of
floods and its interaction with the surrounding floodplain. The output of this analysis is a
Hydraulics Report in addition to a series of flood extent, zone, depth, velocity and risk-to-life
maps known collectively as flood hazard maps which are generated based on the model
results. Details of the hydraulic analysis can be found in the Suir CFRAM Study HA16
Hydraulics Report.
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Figure 1.4 The Nine Model Areas for the Suir CFRAM Study.

There is historical evidence of a high level of flood risk within certain areas of the Suir CFRAM
Study area with significant coastal and fluvial flooding events having occurred in the past. A
detailed account of historical flooding can be found in the Hydraulics report which have been
used to calibrate and validate the hydraulic models (flood extents).
1.3.7 Flood Risk Assessment
The Flood Risk Assessment (FRA) is detailed in this report and its main output is to achieve
one of the CFRAM study objectives; assess and map the existing and potential future flood
risk within the Study Area. The FRA focuses on the receptors at risk from flooding and are
categorised as either social (including risk to people), environmental, cultural heritage or
economic receptors.
1.3.8 Development of Flood Risk Management Options
The development of Flood Risk Management Options is detailed in this report and its main
output is to achieve one of the CFRAM study objectives; identify viable structural and nonstructural options and measures for the effective and sustainable management of flood risk
within the Study Area. The output of this activity is to present FRM options for the receptors
identified during the FRA. This is achieved through a screening process and analysis of the
options in order to identify which are the most appropriate in relation to the flood risk
management objectives established by national level consultation for the CFRAM programme.
1.3.9 Environmental Assessment
Strategic Environmental Assessment (SEA) is a process to evaluate, at the earliest appropriate
stage, the environmental effects of a plan or programme before it is adopted. It also gives the
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public and other interested parties an opportunity to comment and to be kept informed of
decisions and how they were made. The outputs of the process include an SEA Screening
Statement notifying the decision to carry out SEA, an SEA Scoping Report outlining the
environmental issues considered by the SEA, an SEA Environmental Report outlining the
assessment of the potential effects of the measures in the Flood Risk Management Plans on
aspects of the environment, and an SEA Statement detailing how the SEA process influenced
the development of the Flood Risk Management Plans. Details of the SEA process can be
found in the Suir CFRAM Study HA16 Scoping and Environmental Reports.
Appropriate Assessment (AA) is a process which ascertains if there are internationally
important sites whose integrity could be significantly adversely affected by the implementation
of a plan or project. Special Protection Areas (SPAs) and Special Areas of Conservation
(SACs) together form the Natura 2000 network of protected areas. Outputs of the process
include an AA Screening Statement notifying the decision to carry out an AA and a Natura
Impact Statement outlining the assessment of the potential effects on Natura 2000 sites of the
measures contained in the Flood Risk Management Plans. Details of the AA process can be
found in the Suir CFRAM Study HA16 Screening Statement and Natura Impact Statement.
1.3.10

Communications Activities

Communications activities include elected member briefings, public consultation days,
stakeholder workshops, website consultations and consultation with progress group members
and other key stakeholders. Stakeholder input influences the technical review of flood maps,
flood risk management options and Flood Risk Management Plans.
1.3.11

Preparation of Flood Risk Management Plan

This is the last activity of the Suir CFRAM Study and will follow the Preliminary Options Report.
The draft plan will detail the work carried out during the entire study including the outcomes of
the PFRA, flood hazard assessment, flood risk assessment, FRM objectives, environmental
considerations, FRM options, programme or work and plan monitoring and review. The plan
will be finalised taking into consideration the stakeholder consultation feedback on the draft
plan.
1.4 Preliminary options report structure
The main objectives of the preliminary options report are to detail the activities associated with
Flood Risk Assessment and the development of Flood Risk Management Options and to
present the outcomes.
This report details the process carried out as part of the FRA and option development in
Chapters 5 - 6.
Chapter 10 of this report detail the decision making process in identifying the most appropriate
FRM options and details of the options to be taken forward to consultation.
1.4.1 Introduction to the Optioneering process
Optioneering is a process where the flood risk to an area is identified and quantified which
informs the choice FRM options. This is carried out through a series of activities summarised
in Figure 1.5.
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Figure 1.5 Suir CFRAM Study Activities

The activities shown in the blue boxes aim to identify and assess the flood risk. The starting
point in this process is to identify the spatial scale of assessment (SSA). The following SSAs
were defined:


Unit of Management SSA - refers to a hydrometric area. There is one Unit of
Management within the Suir CFRAM study area (UoM16),



Sub-Catchment SSA - refers to the catchment of the principle river on which multiple
AFAs sit,



AFA SSA - refers to the individual AFA being considered,



Flood Cell SSA – refers to Flood Cell within an AFA,



IRR SSA - refers to Individual Risk receptor. There are no such IRR identified in the
Suir CFRAM Study area.

Identifying the SSA informs the FRM measure screening process by assuring that only
measures appropriate to the spatial scale are considered.
The next step in the Optioneering process is review of the flood hazard maps output from
hydraulic modelling. The flood hazard maps are used to assess the flood risk and produce
flood risk maps. The flood risk receptors are assessed in order to ascertain where flood risk
management will be required and to what extent. These activities are detailed in Chapter 6.
1.4.2 Screening of Possible Flood Risk Management Measures
An assessment was carried out to identify which Flood Risk Management (FRM) measures
were applicable.
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The applicability and viability of each of the FRM measures was considered in terms of the
following criteria:


Applicability to the area (i.e. technical merit),



Economic (potential benefits, impacts, likely costs etc.),



Environmental (potential impacts and benefits),



Social (impacts on people, society and the likely acceptability of the method), and



Cultural (potential benefits and impacts upon heritage sites and resources).

On quantifying the flood risk, the FRM measures are screened to rule out unacceptable
measures. The remaining measures are then developed further and combined to make
potential FRM options. This process is described further in Chapter 4-6.
The FRM options are assessed against a set of criteria and objectives and scored in order to
identify the preferred options). These options are then presented for consultation with the
OPW, progress group and steering group (consisting of local authorities and key stakeholders)
and the preferred options identified are taken forward to public consultation, thereby allowing
the public and stakeholders the opportunity to influence the options (purple box).
Comments from the public consultation are then considered and if appropriate used in updating
preferred options which in turn becomes the FRM Measure to be presented in the draft Flood
Risk Management Plan (draft FRMP). Environmental assessment (SEA and AA) feeds into the
screening of the FRM measures, the development of potential FRM options, the Multi Criteria
Analysis (see Chapter 7-10).
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2 Flood Risk Assessment
2.1 General
Flood risk mapping for the UoM16 AFAs and Medium Priority Watercourses (MPWs) has been
undertaken as part of this Study. The aim of the Flood Risk Assessment is to assess and map
the potential adverse consequences (risk) associated with flooding in the area being studied.
The assessment identifies how flooding occurs, i.e. its flooding mechanism, and the
consequence of the flooding to the receptors affected. This process helps to identify the
applicability of an FRM measure for each SSA being considered.
The Flood Risk Maps for UoM16 are available on the National CFRAM website.
2.2 Receptors
The level of flood risk is assessed using four receptor groups. Examples of the receptors in
each of these groups are included in Table 2-1:
Table 2-1 Flood Risk Receptors
Category

Receptor

Social

People
Homes
Fire Stations
Garda Stations
Hospitals
Care centres

The Environment

Protected Areas
Pollution Sources

Cultural Heritage

Protected Archaeological Sites
Protected Buildings

The Economy

Business Premises
Roads
Railway
Ports
Utilities

The risk to a receptor can be affected by its location within the flood extent or the proportion of
the receptor within the flood extent, the depth to which it floods, the velocity of the water
adjacent to the receptor and the receptors’ vulnerability to flooding.
2.3 Flood Risk Maps
Flood risk maps have been prepared to represent the various receptors at risk from flooding in
each of the AFAs and MPWs. The AEPs of flooding shown on the general Risk Maps are the
10% AEP, the 1% AEP (0.5% AEP for Tidal Risk) and the 0.1% AEP.
These maps are described in the following sections below.
2.3.1 Inhabitants Maps
Maps have been prepared to represent the number of people at risk from flooding of various
frequencies. The numbers of people at risk are represented as a density per Hectare on the
maps.
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2.3.2 Economic Activity
The types of economic activity at risk from flooding in UoM16 are shown on the economic
activity risk map. The types of activities considered are;


Property,



Infrastructure,



Rural Land Use,



Economic.

As part of the economic risk assessment a monetary damage is assigned to certain receptors
at risk. This damage represents the cost to the nation if the flood events being considered were
to occur. The following receptors are assigned a monetary damage value:


Residential properties,



Non-residential properties,



Utility infrastructure.

The total damage to an area being studied is used to quantify the economic risk and provide
the amount of potential benefit that would occur if a FRM measure is put in place which would
prevent this damage from occurring in future.
2.3.3 Damage assessment guidelines
The damage assessment methodology for the CFRAM study closely follows the guidance in
"The Benefits of Flood and Coastal Defence: A Manual of Assessment Techniques" (Flood
Hazard Research Centre, Middlesex University, UK, 2005). This document is often referred
to as the Multi Coloured Manual (MCM).
The MCM results from research carried out by Middlesex University Flood Hazard Research
Centre and provides data and techniques for assessing the benefits of flood risk management
in the form of flood alleviation. The MCM has focused on the benefits that arise from protecting
residential property, commercial property, and road disruption amongst other areas as
experience has shown that these sectors constitute the vast majority of the potential benefits
of capital investment.
Based on this research the MCM provides depth damage data for both residential and
commercial properties. For certain depths of flood water, a damage has been assigned to a
property type. This damage is a combination of the likely items within the building and the
building structure itself. The damage to each property is dependent on the property type, as
such the MCM has categorised both the residential and commercial (non-residential)
properties. An example of depth damage data is shown in Figure 2.1.

Figure 2.1 MCM's depth damage data for detached houses
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For properties identified at risk from coastal flooding an additional 10% was added onto the
damage figure attributed to building fabric, which is made of up several components. This
percentage was set by the OPW to account for increased repair costs related to property
inundation from seawater.
2.4 Recording Damage Assessment data
The damage assessment is carried out in order to quantify the economic risk to the area being
studied. As such OPW have created geo-referenced shape files, known as economic risk
shape files, with the relevant data recorded both in the attribute data and in separate damage
assessment calculation files. An example of one of these shape files is shown in Figure 2.2.

Figure 2.2 Sample shape file showing properties at risk for damage assessment

The damage data for residential and non-residential properties has been grouped into a single
file for each area being studied. The following sections detail the key steps in the damage
assessment and the data that is recorded during various stages of the analysis.
2.4.1 Categorisation of properties
Properties were categorised according to MCM guidelines. The MCM assigns a code to each
property type to aid the damage calculations where a number can more readily be used in
calculations rather than a description in text format.
For each area being studied all properties found within the 0.1% AEP flood extent were
categorised. This was carried out using information and data gathered from site visits, surveys,
OSi mapping, An post geo-directory, Eircode data and online mapping. The OSi building
polygon layer was used initially to locate all the properties and provide their floor areas.
Sheds and garages have no depth damage data in the MCM guidelines, therefore required
removal from the properties to be assessed. Using the A post geo-directory spatial dataset it
was possible to identify those properties without any information. These properties were cross
checked with the Eircode database to ensure they were garages or sheds before removal.
Where information did not exist for buildings OPW manually filled in the missing data required.
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All buildings were then categorised, with particular attention being paid to any properties with
basements, the designation of property type (residential, mixed, non-residential), whether the
property constituted a local business and the calculation of the property floor area in m2.
2.4.2 Property Floor Level
The property floor levels were extracted from LiDAR datasets for each building, where the
minimum level on the building footprint was acquired. This provided a conservative level on
which to add the height of the steps.
The LiDAR dataset for the Suir AFAs was captured during June 2008. The accuracy of the
aerial survey was checked with ground topographical survey from 46 locations. At these
locations, a ground survey party terrestrially surveyed a grid of points which would have a
greater accuracy than the LIDAR data. The ground survey data was used to check the
accuracy of the LIDAR data.
The average difference between those datasets vary between <0.01m to <0.19m. The Root
Mean Square (RMS) accuracy of the dataset is therefore given as 0.20m.
Figure 2.3 shows the locations of the terrestrial surveys as blue dots and the values are the
RMS of the LiDAR data compared to the ground survey data All units are in meters.

Figure 2.3 The RMS difference of the LiDAR and ground survey data.

As required by the National CFRAM Specification, property floor levels (which is the base-line
or zero-depth against for the calculation of flood damages) are determined on the basis that
doorstep / floor levels of ground-floor properties are a specific height above or below ground
level as determined from the DTM data. The specific height of the doorstep / floor level adopted
for each AFA was based on observations from site visits photos, Google and Bing Maps. As a
general rule most properties are constructed with the floor level raised 300mm above the
adjacent ground level, with two steps at entrances. For this reason, each step was assigned a
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150mm height, and where an entrance was not visible it was assumed to have the standard
300mm raise.
The CFRAM specification requires that a threshold survey is undertaken where estimated
potential damages are greater or equal to €500,000 for an 0.1% AEP and also for entry points
to significant basements or underground car-parks. No such surveys were required for the Suir
CFRAMs.
The level of accuracy is regarded as acceptable for options assessment at National CFRAM
programme. Any identified option brought to detailed design stage would be subject to a further
damage assessment based on actual floor level surveys.
2.4.3 Flood depth of properties
To estimate the damage to a property the depth that it floods to is required. This will vary
depending on the size of the flood event. As part of the Suir CFRAM Study the depths to which
the properties flood during the 50%, 20%, 10%, 5%, 2%, 1%, 0.5% and 0.1% AEP flood events
were calculated. The depth of flooding is calculated by finding the difference between the flood
water elevation and the FFL. To achieve this, the maximum flood depth for each property was
calculated and recorded for each event.
2.4.4 Flood damage to properties
Once the depths of flooding are known the damage can be calculated using the MCM depth
damage data. This is known as principal direct damage (PDD) in that the flooding directly
damages assets, it does not account for indirect damages such as the costs to dry out the
house using dehumidifiers, etc.
Depth of flooding and therefore damage is measured relative to the FFL of the property in
question. Damages start at a threshold value of -0.3m for residential properties and at 0m for
non-residential, as provided in the MCM. In accordance with OPW guidance for residential
properties the property type was considered for calculating damages, but not the property age,
social class or size. Contrary to this the property type and size (floor area) have been
considered for calculating non-residential property damages, where the flood area was derived
from the OSi building polygon layer.
An OPW damage assessment tool has been developed which provides the direct damage in
each flood event for each building in pound sterling 2010 as provided in the MCM. These
direct damage figures were then updated from 2010 pound sterling prices to 2013 euro rates
applicable to Ireland, using the Organisation for Economic Co-Operation and Development
(OECD's) purchasing power parities (PPP) records and CSO Ireland's consumer price index
(CPI). The overall adjustment factor used in the Suir CFRAM Study was 1.344 which is a
combination of the PPP value and the CPI conversion rates shown in Table 2-2 and Table 2-3.
Table 2-2 Converting pound sterling to euro using the PPP 2010 values from OECD website
PPP
US - UK

0.667

US - Ire

0.853

UK - Ire

1.279

Table 2-3 Conversion rates to current year prices using CPI from CSO Ireland website
CPI
2006

100

2010

101.2

Apr-13

106.4

2010 - 2013

1.051
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Intangible Damages, Utility and emergency costs
Apart from the material damages to the building structure and the goods inside the property, it
is recognised that there are monetary damages associated with clean-up costs, temporary
accommodation, stress, etc. To account for this, it is OPW policy to assign intangible damages
to all residential properties equal to their direct damages. No intangible damages are assigned
to non-residential properties as these costs do not apply at the same level with the exception
of small family run businesses. To achieve this, analysis was carried out identifying these
small businesses and an intangible damage equal to the direct damage assigned to any
properties determined to be local business.
An economic damage will be incurred in flood events relating to infrastructure utility assets.
Examples of these may include electrical sub-stations and telecommunications assets. A
percentage of 20% of the principal direct damage has been applied to account for these
damages, which have been set based on the analysis of damages from historical flooding in
the UK.
A cost will be associated with emergency services dealing with the flood events. Following the
MCM guidance, the OPW have set the emergency costs at 8.1% of the principal direct
damages which has been adopted in this study. The Intangible damages, Utility costs,
Emergency costs and event damages for each of the flood events were calculated and
recorded.
Annual Average Damage and Present Value Damage
Thus far in the process, damages have been assigned to each property for each flood event.
In order to gain an appreciation of the economic risk the overall damage needs to be calculated
for each AFA. This is represented by assessing the likelihood of each of these flood events
occurring in any given year and applying this as a percentage to the damage, this is known as
the Annual Average Damage (AAD). This can then be taken over the lifetime of the project
which has been set at 50 years and discounted back to present day costs, this is known as
Present Value Damage (PvD).
Calculating the AAD can best be described by considering the graph shown in Figure 2.4. The
points shown represent the flood events where the damage has been calculated. Their position
on the graph is dictated by the damage caused and the frequency of the flood event occurring
in any given year. These points are joined together to create a damage curve for each area.
This curve represents all the other flood events that could occur between the flood events
shown, for example the damage that would occur in a 33% AEP event can be estimated by
the damage curve that is drawn from the 50% AEP event to the 20% AEP event.
The area under the curve is therefore a function of the damage and the frequency and gives
the AAD. It can be seen then that for many areas considered the majority of the damage occurs
from the smaller yet more frequent flood events rather than the larger flood events that appear
at first glance to contribute most to the flood damage. Because the AAD is calculated by the
area under the damage curve the more flood events included in the assessment the more
accurate the AAD figure will be. A minimum of three events are required however for the Suir
CFRAM study 8 AEP events were used to establish the best damage curve possible. This
reduces the chances of the likelihood of the AAD being overestimated in the instance of only
three AEP events being plotted. The more events plotted the more easily it is to identify the
threshold event. This is the event where damage starts to occur. Failure to do this will cut the
damage curve short and reduce the area under the graph. The events considered for this study
were the 50%, 20%, 10%, 5%, 2%, 1%, 0.5% and 0.1% AEP flood events. The Annual Average
Damage for each AFA is listed in below in Table 2-4.

1891_TECH_160824_Preliminary Options Report_Draft1

28

Suir CFRAM Study

Preliminary Options Report UoM16

Figure 2.4 Typical Damage / Probability Curve

Table 2-4 Annual Average Damage values for each AFA

Uncapped AAD €

Capped AAD €

476,968

215,022

Borrisoleigh

1,683,300

521,519

Cahir

10,127,568

3,150,242

Fethard

373,061

239,555

Golden

53,118

53,118

Holycross

18,471

18,471

Knocklofty

74,757

51,516

Newcastle

83,503

76,230

Piltown

251,464

96,852

Thurles

182,732

151,789

AFA
Ardfinnan

Once the AAD is found the present value damage is calculated. The present value damage
calculation sums the AAD that is expected to occur for each of the 50 years being considered
in this study. However, in order for the damage value in each year to be comparable with each
other they are discounted to represent the equivalent present damage value. Discounting
damage values in the future is based on the principle that generally people prefer to receive
goods or services now rather than in the future. This is known as time preference and involves
the principal of the time value of money in that money in hand today is of more benefit to that
of money which is promised in the future. As such, the cost of providing a flood management
option will also be discounted to present day values. It is therefore best practice to discount
the AAD figure for any given year by the time in years it is away from the present day. The
OPW has set the discount rate at 4% and the duration of 50 years as a payback period. A
separate AAD figure was calculated specifically for the use in multi-criteria analyses process
which included the principal direct damage (PDD) and emergency services costs.
A summary table of all of the key damage assessment outputs is presented in the monetary
damage and benefit table located in each AFA of Chapter 6. This shows the Annual Average
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Damage (AAD), present value Damage (pvD), present value Benefit (pvB) and the Capped
present value Benefit (Capped pvB) for each AFA in the study.
Benefit
The economic benefit derived from a flood alleviation measure is the difference in present
value damages before and after the measure is put in place. AAD and PvD figures from the
current scenario were extracted and the difference calculated, which provided the uncapped
present value benefit and annual average damage.
Capping Benefit
It is recognised that for certain properties the overall damage associated with it can far exceed
the market value of the property. This can be due to either the depth to which it floods or the
frequency with which it floods or more likely a combination of both. Where such a situation
occurs it is necessary to cap the damages at the market value. The market value was
calculated at a regional level with the market value data sourced from CSO.
Following the survey spot check, adjustments were made as required and property damages
were capped. This is so the overall damage associated with a property doesn’t exceed the
value of the property itself. For Residential properties, the damages were capped at the market
value of the property and non-residential properties were capped at ten times the rateable
value of the property. The capping process was carried out in line with OPW guidance notes.
Market values for residential properties were determined within each AFA. Typical capping
values for residential properties are as follows:


Bungalow = €200,000,



Detached = €300,000,



Semi-Dethatched = €250,000,



Flat = €75,000,



Terrace = €150,000.

For non-residential properties the capping value was set using the rateable value for relative
property uses, which was factored by the floor area to account for the property size. Damage
to commercial properties were reviewed to ascertain the proportion any individual commercial
property has on the overall damage.
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Risk

Management

This section provides details of the type of flood risk management measures that were
screened for the Suir AFAs. Further details for each AFAs is provided in in Chapter 6.
3.1 Existing Regime
This would mean that the AFA has an existing regime in place and the regime provides
required SoP. For these AFAs no further measures need to be taken.
3.2 Do Nothing
The Do Nothing FRM measure would involve stopping any current maintenance regime. The
expected outcome would be increased vegetation in channel and flood plains. This would
increase the roughness causing higher water levels for any given flow. Given that there are
presently properties at risk during the high frequency flood events it is expected that the level
of flood risk would be increased if this measure was adopted. This is an unacceptable outcome
in terms of contributing to design SoP and this measure should therefore be rejected from the
screening process.
For the majority of the AFAs these measures are not viable due to the significant flood risk to
the economy and society for extreme events in the current scenario and for future scenarios.
3.3 Do Minimum
This measure can include clearance of channels and is also appropriate where an
isolated/single issue exists which can be easily addressed in order to reduce the flood risk, for
example the removal of a pinch point/obstruction, or the upgrade of a blockage prone culvert
screen, etc. These activities would be considered relatively straightforward, discrete and low
cost. Do Minimum is a standalone measure, as it cannot be combined with others without
contradicting its definition, therefore the design SoP must be achieved for this measure to
progress.
Within the AFAs considered there were no identifiable points or locations where minimum
works would lead to a reduction in flood risk. Therefore, the do minimum approach is not
applicable, but it should always be considered as part of the maintenance regime.
3.4 Non-structural Measures
Non-structural measures such as Land Use Management, Natural Flood Risk Management,
Green Infrastructure etc. are terms used to cover a suite of measures that are intended to
reduce flood risk by working with natural systems and, where possible, provide environmental
benefits. While in small catchments they can effectively manage flood risk to a certain degree
in their own right, in larger catchments they can work in a complimentary way with other
measures to achieve flood risk management targets.
Due to the time required to initiate, establish and prove the flood risk management targets of
such measures, they are not deemed viable to mitigate the current flood risk and any potential
reductions in flood risk should not be considered when developing other options based on
structural measures.
Where there is existing flood risk, the implementation of non-structural measures such as
Planning Control, SUDS etc. at any spatial scale of assessment will not mitigate current flood
risk, unless those measures are retrospectively applied. As this is unrealistic and not
economically viable, such non-structural measures can only be applied to new development
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to maintain the status quo of the current flood risk scenario or mitigate future flood risk. The
application of non-structural measures such as individual property resilience, public awareness
and flood forecasting, to redevelopment or new development may reduce potential damage
costs.
Non-structural measures, can also be applied to implement the additional level of protection
that may be required for safeguard against the effects of climate change.
The non-structural measures described in this section are complimentary to structural
measures and should be implemented as national policy to the SSAs where appropriate.
However, at this stage they should not be considered in the development of options based on
structural measures.
Therefore, in addition to the structural measures, the following non-structural measures were
identified at UoM scale. These need to be included in any potential option development.
Further elaboration of the measures is described in the below sections:


Public Awareness Campaign,



Planning and Development Control,



Building Regulations,



Sub-Catchment Wide SUDS,



Land use Management,



Flood forecasting and Warning,



Individual Property Resilience,



Emergency response Plan.

Furthermore, Strategic Development Management (Future risk) has been assessed on top of
the structural measures (as part of Chapter 6)
3.4.1 Public Awareness
Many of the measures to mitigate and manage flood risk and the potential consequences for
flooding will involve the public at large. It is therefore important that the public is made aware
of where to find information, what the information means and what actions the public and
business owners can take to reduce the damage that would occur to their properties,
possessions and interests in the event of a flood.
Public awareness measures will engender the public’s recognition of the potential of the risk
of flooding and the potential consequences thereof. Knowing in advance means that actions
can be taken in a timely manner.
Measures to increase and promote public awareness include:


Identifying the areas prone to flooding,



Information on measures to be implemented to reduce and / or manage the risk of
flooding,



Measures in place to provide advance warning of flooding,



Establishment of measures to interface with the public and in particular the owners of
vulnerable properties, i.e. workshops and meetings, Facebook, Twitter, text
messaging, newsprint, websites, etc.

Flood risk maps and flood hazard maps have been produced for the UoM16 AFAs. The
dissemination of this information to the public will increase awareness. All these maps are
publically available via the National CFRAM website.
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3.4.2 Planning Control
In November 2009, the Guidelines on the Planning System and Flood Risk Management,
jointly developed by DECLG and the OPW, were published under Section 28 of the Planning
Acts. These Guidelines provide a systematic and transparent framework for the consideration
of flood risk in the planning and development management processes, whereby:


A sequential approach is adopted to planning and development based on avoidance,
reduction and mitigation of flood risk,



A flood risk assessments are required at an early stage to inform the process of
decision-making within the planning and development management processes,



Development is to be avoided in floodplains unless there are demonstrable, wider
sustainability and proper planning objectives that justify appropriate development and
where the flood risk to such development can be reduced and managed to an
acceptable level without increasing flood risk elsewhere (as set out through the
Justification test).

The proper application of the Guidelines by the planning authorities is essential to avoid
inappropriate development in flood prone areas, and hence avoid unnecessary increases in
future flood risk.
The flood mapping provided as part of the National CFRAM programme will facilitate and
support the application of the Guidelines. In flood-prone areas where development can be
justified (i.e., re-development, infill development or new development that has passed the
Justification Test), the planning authorities can manage the risk by setting suitable objectives
or conditions, such as minimum floor levels or flood resistant or resilient building measures.
3.4.3 Building Regulations / Planning Conditions
The risk of damage to properties from flooding can be mitigated by the use of appropriate
construction techniques and materials. For example, the damage caused to an internal wall of
a property by flooding can depend on the materials and methods of construction.
A timber stud partition covered with plasterboard with low level electrical wiring would have to
be completely replaced following immersion in flood.
However, a solid concrete block wall covered with tiles and high level electrical wiring on the
other hand may only have to be washed down following a flood.
If for a particular town or high flood probability areas, certain building regulations or planning
conditions were adopted that ensured structures were flood resilient through specified
construction methods, building fabrics and uses, a decrease in the risk of damage could be
achieved. The question of whether such regulations or planning conditions could be imposed
upon developers, business owners or householders in flood prone areas would need to be
addressed if this were to be brought forward as a flood risk management measure.
3.4.4 Sustainable Urban Drainage Systems (SUDS)
Sustainable Urban Drainage Systems (SUDS) involves the management of surface water runoff from developments in a manner which attempts to replicate the natural behaviour within
catchments and watercourses, which is typically achieved through attenuation.
Within existing urban or developed areas there is typically little space available for the
attenuation of storm water flows to a degree which would mitigate or reduce current flood risk.
Therefore, it is not considered practical to implement SUDS for the mitigation of current risk at
any SSA. However, within all SSAs every new development (and where possible
redevelopment), should apply the principles of SUDS.
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3.4.5 Land Use Management
Floods can be attenuated (i.e. the flood slowed down, the peak flow reduced and the flood
volume spread over a longer period of time) by measures along the river and floodplain, e.g.,
increasing channel and floodplain roughness (introducing impediments to flow in the river, or
on floodplains, such as by increasing riparian vegetation or planting hedgerows) or by restoring
meanders. Such measures are often referred to as natural water retention measures or natural
flood management (NFM). While these have been shown to reduce flood flows in smaller,
more common floods, it is understood that their impact in larger, more extreme or rare floods,
is limited. Further research is required on this matter. However, such measures can have
significant benefits in terms of environmental enhancement, such as contributing to the
objectives of the Water Framework Directive or increasing biodiversity.
The OPW is liaising with the EPA on the potential impact of WFD measures on flood risk, which
are typically neutral (no impact), or may have some benefit in reducing runoff rates and
volumes (e.g., through agricultural measures such as minimising soil compaction, contour
farming or planting, or the installation of field drain interception ponds).
The OPW will continue to work with the EPA and other agencies implementing the WFD to
identify, where possible, measures that will have benefits for both WFD and flood risk
management objectives, such as natural water retention measures, and also biodiversity and
potentially other objectives. It is anticipated that this is most likely to be achieved in areas
where nutrient loading is a pressure on ecological status in a sub-catchment where there is
also an identified potentially significant flood risk (i.e., an AFA). This coordination will also
address measures that may otherwise cause conflict between the objectives of the two
Directives (i.e. Floods Directive and WFD).
From previous schemes land use management measures have shown to cost considerably
less than more conventional, flood engineering solutions however it is difficult to estimate the
cost at this stage of the study. It is therefore assumed that land use management can progress
through the economic screening.
Progressing Land Use Management in a pilot area should not take precedence over other
measures which will provide the design SoP. This measure should therefore be progressed
only if all other measures be found unsuitable.
3.4.6 Flood Forecasting and Warning
Flood forecasting is a means of providing advanced warning of an impending flood event. A
reliable advance warning system allows protective measures to be put in place and protective
actions to be carried out in advance of a flood event. These actions and measures can reduce
the damage caused in a flood event.
Flood forecasting may not be a viable FRM measure for all SSAs. This is because the time
between transmitting a flood forecast in which the authorities have reasonable confidence and
the arrival of flood waters may not be long enough for people to take effective action to reduce
flood damage. The minimum time to take effective action is deemed to be 6 hours. This time
limit is set on the basis that once rainfall has been recorded it can take up to 2 hours to run a
complex model and get meaningful forecasts.
Following this forecast it is assumed that it can take people up to 3 hours to travel to their home
and take the necessary measures to protect their property from flooding.
Flood forecasting and warning has been identified as a possible FRM measure for the SSA.
The infrastructure required is based upon the layout of the catchment and the arrangement of
watercourses that could contribute to flood flows. Gauges are located at critical locations in the
catchment so that rainfall data and rising river levels can be collected and analysed by the
forecasting system.
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The accuracy of the forecasting system will depend on the number of water level and rain
gauges connected to the forecasting system. The more gauges there are the greater the
accuracy of the system. The cost and complexity of the system will also increase with more
gauges. This will give more accurate forecasts but it will take longer for the system to generate
them.
The effectiveness of this measure is also dependent of the method of commuting the forecast
and what response plans are in place (see Section 3.4.1 and Section 3.4.8).
Furthermore, the OPW are currently pursuing the implementation of a National Flood Warning
system.
3.4.7 Individual Property Resilience
Individuals and communities that are aware of any prevalent flood risk are able to prepare for
flood events such that if and when such events occur, people are able to take appropriate
actions in advance of, during and after a flood to reduce the harm and damages a flood can
cause. This could include short-term preparation and action such as elevating valuables to
above likely flood levels, helping neighbours who may have mobility difficulties to prepare and
if necessary evacuate, moving vehicles to high ground and evacuating themselves if
necessary. Longer-term preparations can involve making homes and properties flood resilient
or flood resistant, such as through new floor and wall coverings chosen to be durable in a flood
or moving electrical sockets above likely flood levels.
3.4.8 Emergency Response Planning
Well prepared and executed emergency response plans can significantly reduce the impact of
flood events, particularly for human health and welfare.
The MEM Framework designates the local authority as the lead agency for co-ordinating a
response to a flooding emergency. “A Guide to Flood Emergencies (2013)” sets out the
sequence of steps required to prepare for and respond to flood emergencies. The Department
for Environment, Communities & Local Government is designated as the Lead Government
Department for co-ordinating a national response to large scale flood emergencies.
Local authorities develop and review flood plans. Flood plans detail how local authorities
receive, assess and respond to weather and flood warnings that can be received from the
OPW, Met Éireann, EFAS or other sources, taking into account other relevant information
available to them, such as real-time gauge information (e.g., www.waterlevel.ie) and local
knowledge of river systems, roads, infrastructure and vulnerable communities.
Local authorities, as part of their planning for flood emergencies, appoint a Severe Weather
Assessment Team. This team monitors weather alerts and provides an analysis of the flood
risk before and during an event, as well as providing specialist advice to the operational
services deployed to a flood event.
It is the responsibility of the Severe Weather Assessment Team to determine the scale of
response that is required, i.e. further action required, the activation of an internal operational
response, or the requirement for increased levels of inter-agency co-ordination, up to the
declaration of a major emergency and activation of the Major Emergency Plan.
During a flood emergency, where a national response is required to support the local response,
the Lead Government Department activate and chair the National Co-ordination Group. Once
the National Co-ordination Group is activated, the Lead Government Department establishes
links with all Regional / Local Co-ordination Groups. The National Co-ordination Group sets
key response objectives, prioritising life safety and protection of property/ critical infrastructure.
The National Co-ordination Group works with the Principal Response Agencies to ensure that
resources are allocated where needed and can provide optimum benefits. The National Coordination Group also develops key public safety messages and provides a single point for
information to media and public sector organisations.
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3.5 Structural Measures
Flood protection measures are aimed at reducing the likelihood and/or the severity of flood
events. These measures, typically requiring physical works, can reduce risk in a range of ways,
such as by reducing or diverting the peak flood flows, reducing flood levels or holding back
flood waters. The preferred Standard of Protection offered by such measures in Ireland is the
1% Annual Exceedance Probability (AEP) flood for fluvial flooding and the 0.5 % AEP flood for
tidal flooding (also referred to as the 100-year and 200-year floods respectively), although
these standards can increase or decrease depending on local circumstances.
Details of the possible flood risk management measures and how they can be combined into
potential options are included in Chapter 6.
A description of the protection measures typically considered is provided below.
3.5.1 Flood Storage
Instead of diverting excess flood waters to reduce the flow through an area at risk, the flow can
also be reduced by storing flood waters upstream of the area.
This can be in large, single flood attenuation structures, in wash-lands on the floodplain or in
multiple, smaller storage areas dispersed around the catchment. Storage using soft measures,
such as wetlands or micro-detention basins, or through attenuation in small channels, is
generally considered to be part of land use management, or natural flood risk management.
3.5.2 Increased Channel Conveyance
The water level of a river is determined by the flow and the hydraulic characteristics of the
river, any structures (e.g., bridges, weirs, walls) in, alongside and over the river and, when in
flood, of the floodplain. The hydraulic characteristics determine the conveyance of the river,
and changing these characteristics can reduce the water level for a given flow. This can be
achieved by works such as dredging to deepen and/or widen the river, reducing the roughness
of the rivers, its banks and floodplain to allow more flow to pass, or removing or altering
structures to reduce the build-up of water upstream of the structure.
By increasing channel (and floodplain) conveyance, river levels during a flood can be lowered,
hence reducing the likelihood and severity of flooding. This can be to the point that flooding
during events up to the design Standard of Protection is avoided, but this type of measure has
the advantage that it also reduces the risk for floods greater than the design Standard of
Protection.
3.5.3 Flood Defences
Solid structures built between the source of flood waters (rivers, estuaries or the sea) and an
area vulnerable to flooding (people, properties, land and other assets) can prevent flooding up
to the Standard of Protection of the structure, hence reducing the flood risk in the area being
protected by the structure. Such structures typically include walls (generally in urban areas
with limited space) or embankments (generally in rural areas and in urban areas where space
is available, such as parks), but can also include other built or natural structures, such as sand
dunes. However, the residual risk of flooding which remains after a defence is constructed,
which arises as a flood in excess of the design standard of the defence may occur, also needs
to be carefully considered during design.
3.5.4 Diversion of Flow
Flooding of an area from a river occurs because the quantity of flow flowing through an area
exceeds the conveyance capacity of the channel and so the river spills out on to its floodplain.
Reducing the flow through an area in the event of a flood can reduce the likelihood of flooding
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for that area, and this can be achieved by diverting some of the flows around the area of risk
through a flood diversion channel or across a designated area of land.
3.5.5 Relocate Properties
In extreme circumstances, the flood risk to an area where there is already some development
may be such that continuing to live in the area is not acceptable to the owners, and it may not
be viable or acceptable to take measures to reduce the flooding of the area. Choosing to
relocate out of such areas will remove the risk. However, to abandon such areas and re-build
elsewhere would clearly be very disruptive and expensive.
3.5.6 Individual Property Protection
Individual Property Protection includes generally low-cost and small-scale measures that can
be applied to individual properties to help make them resistant to flood waters. Examples might
include flood-gates to go across doorways, water-proof doors, air-vent covers, non-return
valves for pipe-work and sewerage, etc. These measures can be effective in reducing the
damage to the contents, furniture and fittings in a house or business, but are not applicable in
all situations (for example, they may not be suitable in areas of deep or prolonged flooding, or
for some types of property with pervious foundations and flooring).
Where flood depths are over 0.6m this measure becomes unfeasible and flood resilience
techniques would be recommended over flood gates. As this measure is temporary and relies
of human intervention there is an element of uncertainty as to whether the full SoP will be met
for every flood event. As such it is assumed that 20% of the flood damage can be avoided.
While in most cases this measure would not provide the required SoP due to its temporary
nature and associated uncertainty, it may be advantageous to consider it as an alternative;
should all other measures fail the screening process.
At present, there is no Scheme to provide financial assistance from the state to the propertyowners wishing to install Individual Property Protection measures.
3.5.7 Existing Flood Defence Maintenance Works
The Maintain the Existing Regime considers all activities currently carried out to manage flood
risk. The level and frequency of maintenance is considered, along with inspection, and any
other specific activity. Maintaining the existing regime is a standalone measure, as it cannot
be combined with others without contradicting its definition, therefore the design SoP must be
achieved for this measure to progress. This measure is also the baseline scenario against
which other measures are compared.
3.5.8 Other Works
Other works include implementing series of gates or sluices within the flood defences.
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4 Spatial Scales of Assessment
4.1 Spatial Scales of Assessment
The South Eastern River Basin District covers an area of approximately 12,857km 2 and
includes seven Units of Management ('UoM') each comprised of a single Hydrometric Area
('HA'). One of these is UoM16 and is covered by the Suir pilot CFRAM Study and the remaining
six are covered by the South Eastern CFRAMs. UoM16 covers an area of approximately
3,565km2. The Suir CFRAM study area includes most of County Tipperary and part of counties
Waterford, Kilkenny, Limerick and Cork, see Figure 4.1.

Figure 4.1: Map of the SE CFRAM Study Catchment with Suir CRFAM highlighted (UoM 16)

4.1.1 Schematization of UoM16
Within the CFRAM Study, the screening, assessing and developing of Flood Risk Management
(FRM) Measures and options is considered on a range of Spatial Scales of Assessment (SSA).
Figure 4.2 show a schematization of these SSA. The UoM is the largest scale, following by
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sub-catchment to AFA and finally Flood Cell scale. IRR SSA refers to Individual Risk receptor.
There are no such IRR identified in UoM16.

UoM 16

SubCatchments

AFAs

Flood Cells

Figure 4.2 Schematization of the Spatial Scale Assessment (from UoM to Flood cell scale)

4.1.2 Identifying of Catchment / Sub-Catchments
The Catchment / Sub-catchment with UoM16 are defined as follows:


The Unit of Management (UoM) which equals the Entire Suir Catchment,



AFAs close to each other with no significant tributaries in between:
o

Thurles & Holycross Sub-Catchment

o

Cahir & Ardfinnan Sub-Catchment.

4.1.3 Identifying of AFAs
At the start of the Suir study 25 AFA where identified. However, as part of the Flood Risk
Assessment and Mapping, a number of AFAs were identified that did not progress for
Optioneering, because the AFA:


has no properties at risk during the 1% AEP fluvial event,



has only a single commercial property at risk,



can apply / applied for Minor Works,



has an existing and effective flood defence scheme in place.

As a result, 15 AFAs (see Table 4-1) were not progressed to development of FRM Options
stage. Appendix E provides more details on why these AFAs not progressed for Options.
The other 10 AFAs did and the FRM options are discussed in Chapter 5 and 6.
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Table 4-1 AFAs (15) not progressed further to FRM Options
No of
Prop's
in 1%
AEP

Progress
for
Options

Fluvial

*

No

Cromoge

Fluvial

28

Yes

HOLYCROSS

Suir

Fluvial

2

Yes

4

THURLES

Suir

Fluvial

37

Yes

5

CAHIR

Suir & Trib

Fluvial

41

Yes

6

GOLDEN

Suir

Fluvial

8

Yes

7

BANSHA

Ara

Fluvial

2

No

1 Residential Property and
WWTP at risk - Damages
calculated for WWTP based on
entire property area

8

TIPPERARY
TOWN

Ara

Fluvial

3

No

3 Commercial Properties with
partial flooding - damages
calculated on entire building
area

9

ARDFINNAN

Suir

Fluvial

28

Yes

10

BALLYMACARBRY

Nier

Fluvial

0

No

No risk

11

BALLYPOREEN

Duag

Fluvial

0

No

No risk

12

CLOGHEEN

Tar

Fluvial

1

No

One property at risk

13

NEWCASTLE
CLONMEL
(Scheme)

Suir Trib

Fluvial

17

Yes

Culvert blockage poses risk.

Suir

Fluvial

*

No

Flood Relief Scheme completed

Suir

Fluvial

*

No

Not included in Suir - Flood
Risk Management Measures to
be pursued with minor works
funding from OPW

Suir

Fluvial

5

Yes

No.

AFA Name

Catchment

Flood Source

1

TEMPLEMORE

Mall

2

BORRISOLEIGH

3

14

15

CLONMEL
(Marlfield)

Reason

Not included in Suir CFRAM as
OPW to implement flood relief
scheme
Culvert blockage poses risk
Two properties grouped
together

17

CLONMEL
(Knocklofty)
FETHARD

Clashawley

Fluvial

18

Yes

18

KILSHEELAN

Suir

Fluvial

0

No

No risk

19

MULLINAHONE

Anner

Fluvial

6

No

Local Community scheme in
town study recommendation to
continue with scheme

20

CARRICK-ONSUIR

Suir & Glen

Fluvial & Tidal

*

No

Flood Relief Scheme completed

21

FIDDOWN

Suir

Fluvial & Tidal

1

No

22

PILTOWN

Pil

Fluvial & Tidal

14

Yes

23

MULLINAVAT

Blackwater

Fluvial

2

No

Low Risk to two commercial
properties

24

PORTLAW

Clodiagh

Fluvial & Tidal

1

No

One Residential Property at risk
- subject of minor works funding
from OPW

25

WATERFORD
CITY

Suir & John's River

Fluvial & Tidal

*

No

Scheme completed

16

Oil Depot at risk from Tidal
Flooding
Culvert and Bridge blockage
pose risk.

4.1.4 Identifying of Flood Cells
Within the AFAs only Cahir has more than one Flood Cell. Cahir has two Flood Cells because
of two different watercourses with no connecting flood mechanism.
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Flood

Risk

5.1 General
A flood risk management option consists of one or, more commonly, a combination of flood
risk management (FRM) measures The OPW have identified a range of FRM measures that
could apply to areas at risk from flooding. The screening of FRM measures to determine their
viability is carried out in this section.
A preliminary screening was carried out to identify which Flood Risk Management (FRM)
measures were applicable.
The applicability and viability of each of the FRM measures was considered in terms of the
following criteria on the SSAs:


Applicability to the area (i.e. technical merit),



Economic (potential benefits, impacts, likely costs etc.),



Environmental (potential impacts and benefits),



Social (impacts on people, society and the likely acceptability of the method), and,



Cultural (potential benefits and impacts upon heritage sites and resources).

5.2 Screening of UoM scale FRM Measures
5.2.1 Do Nothing / Existing Regime / Do Minimum
These measures are not viable due to the significant flood risk within UoM16 to the economy
and society for extreme events in the current and future scenarios.
5.2.2 Non-Structural Measures
All Non-structural Measures as discussed in Section 3.4 are viable on UoM scale.
5.2.3 Structural Measures
Structural measures are typically not applicable at UoM scale due to cost and the likely
significant social and environmental impacts of such works. Structural measures are typically
more appropriate and applicable at AFA scale.
5.3 Screening of Sub-Catchment scale FRM Measures
5.3.1 Do Nothing / Existing Regime / Do Minimum
These measures are not viable due to the significant flood risk within UoM16 to the economy
and society for extreme events in the current and future scenarios.
5.3.2 Non-Structural Measures
There is no non-structural measures applicable at sub-catchment SSA level.
5.3.3 Structural Measures
Only Flood storage and Improvement of Channel Conveyance is further assessed on Subcatchment scale all other options were not found viable.
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5.4 Screening of AFA scale FRM Measures
This section includes the screened out FRM options for the AFAs.
5.4.1 Ardfinnan screened out options
Ardfinnan – Flood Storage
The volume of water required to be stored on the Suir River has been estimated to be 47 million
m3. A review of the surrounding topography was carried out but no suitable location was found
to accommodate this volume of water. Flood Storage is not technical viable.
Ardfinnan – Improvement of Channel Conveyance
There are numerous areas along the river that could be excavated in order to improve channel
conveyance, however the removal of this material would have a detrimental effect on the water
levels at the weirs, thus altering the natural course of the river. Increased Conveyance is not
applicable. There is also potential for a negative environmental impact.
Ardfinnan – Flow Diversion
The only reasonable viable route for a diversion channel would be from the Suir River into the
Tar River. This would involve excavation of considerable amounts of rock and would also
contribute to the flood risk already present in the Tar River during the 1% AEP event. Fluvial
Diversion is not applicable. There is no viable route to divert flood water around the town due
to the topography of the surrounding area.
Ardfinnan – Relocation of Properties
An assessment of the distribution of properties shown no discrete area was found with a single
property or small cluster that could be relocated in a cost beneficial way. This measure was
therefore considered not economically viable.
Ardfinnan – Individual Property Protection
Individual property protection is generally employed when a single or very low number of
properties are at risk of flooding. As the twenty-nine properties are at risk in Ardfinnan it would
not be viable to employ Individual Property Protection in this case.
Ardfinnan – Existing Flood Defence Maintenance Works
Ardfinnan does have a flood defence and pumping scheme which was constructed by the Local
Authority with funding from OPW’s minor works programme. However, feedback from the
Public Consultation Days has indicated that the existing defences are not effective for a 1%
AEP flood event. Hence replacement /upgrading rather than maintenance of the existing
defences is the preferred option.
5.4.2 Borrisoleigh screened out options
Borrisoleigh – Flood Storage
Storage areas can be effective either upstream of the risk areas where parks or open areas
are located. However, as no such suitable area could be found in Borrisoleigh, this measure
is therefore considered technically unfeasible.
Borrisoleigh – Flow Diversion
No possible flow diversion routes have been identified as the Cromoge River already occupies
the lowest topography and it is a heavily urbanised area. Fluvial Diversion is not applicable.
Borrisoleigh – Relocate Properties
An assessment of the distribution of properties within the Borrisoleigh AFA was carried out. No
discrete areas of single or small clusters of properties were found. This measure was therefore
considered both technically and socially unfeasible.
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Borrisoleigh – Individual Property Protection
It is estimated that Individual Property Protection of the 29 properties in the main town around
Chapel Street would be too intricate and hazardous, making it therefore unviable as a
standalone measure. The single property can be protected individually, see dedicated section.
Borrisoleigh - Existing Flood Defence Maintenance Works
There are no existing flood defences in Borrisoleigh.
5.4.3 Cahir screened out options
Cahir - Flood Storage
There are two Flood Cells within Cahir, one on the Suir and one on a tributary to the Suir. Both
Flood Cells are at risk of fluvial flooding. The volume of water required to be stored on the
tributary watercourse has been estimated to be 38,100 m3. A review of the surrounding
topography was carried out but no suitable location was found to accommodate this volume of
water. The volume of water required to be stored for the Flood Cell on the Suir was estimated
to be 2.2 million m3 and no suitable location was found to store this volume of water. Hence,
Flood Storage is not applicable.
Cahir – Flow Diversion
No cost beneficial diversion routes could be identified so this measure is therefore technically
unfeasible.
Cahir – Relocate Properties
An assessment of the distribution of properties within Flood Cells 1 and 2 was carried out. No
discrete areas of single or small clusters of properties were found. This measure was therefore
considered both technically and socially unfeasible.
Cahir – Individual Property Protection
Flood Cells 1 and 2 contains a large number of grouped properties with predicted flood depths
of more than 0.6 metres. For some of the properties impacted by flooding. This measure is
therefore considered technically unfeasible.
Cahir - Existing Flood Defence Maintenance Works
Cahir does not have an existing channel scheme or flood defence scheme to maintain.
5.4.4 Fethard screened out options
Fethard – Flood Storage
No suitable locations could be identified in the vicinity of Fethard for flood storage. Flood
Storage is not applicable.
Fethard – Flow Diversion
The topography shows the fall of the land will not accommodate flow diversions making this
measure technically unfeasible.
Fethard – Relocate Properties
An assessment of the distribution of properties within the Fethard AFA was carried out. No
discrete areas of single or clusters of properties were found. This measure was therefore
considered both technically and socially unfeasible.
Fethard – Individual Property Protection
Fethard AFA contains a large number of grouped properties and the predicted flood depths
are more than 0.6 metres for some of the properties impacted by flooding. This measure is
therefore considered technically unfeasible.
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Fethard – Existing Flood Defence Maintenance Works
Fethard does not have an existing channel scheme or flood defence scheme to maintain.
5.4.5 Golden screened out options
Golden – Flood Storage
The volume of water required to be stored on the Suir River has been estimated to be 1.3
million m3. A review of the surrounding topography was carried out but no suitable location was
found to accommodate this volume of water. Flood Storage is not applicable.
Golden – Improvement of Channel Conveyance
Improving channel conveyance along the Suir River and the diversion channel at Golden would
involve underpinning of bridges, reducing the bed level of the river and widening the channels;
the aforementioned works would require a total volume of 28,840 m3 of excavated material.
Even though this measure is technically feasible, an economic review found this measure to
be economically unviable. The Environmental impact of such works would also render this
measure unviable.
Golden – Flow Diversion
Since no alternative diversion routes can be identified this measure is therefore technically
unfeasible.
Golden – Relocate Properties
An assessment of the distribution of properties shown no discrete area was found with a single
property or small cluster that could be relocated in a cost beneficial way. This measure was
therefore considered not economically viable.
Golden – Existing Flood Defence Maintenance Works
Golden does not have an existing channel scheme or flood defence scheme to maintain.
5.4.6 Holycross screened out options
Holycross – Flood Storage
The water levels in the vicinity of the properties most at risk have to be reduced by
approximately 1m. It is not viable to achieve this order of water level lowering for such a large
river for only two properties at risk. Flood Storage is not applicable. No suitable flood storage
area could be located in the surrounding area.
Holycross – Flow Diversion
Diversion from the Suir River upstream of Holycross was identified as being required to protect
the two properties at risk during a 1% AEP flood event. However, analysis of the topography
shows the fall of the land will not accommodate these flow diversions making this measure
technically unfeasible.
Holycross – Relocate Properties
An assessment of the properties shown both single properties cannot be relocated in a cost
beneficial way. This measure was therefore considered not economically viable.
Holycross – Individual Property Protection
Regular flooding has occurred in Holycross in the past, flood gates and vent seals would not
fully protect the individual properties. Therefore, individual property protection is not a feasible
option.
Holycross – Existing Flood Defence Maintenance Works
Holycross does not have an existing channel scheme or flood defence scheme to maintain.
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5.4.7 Knocklofty screened out options
Knocklofty – Flood Storage
The surrounding topography does not provide a suitable location to create a flood storage of
the required volume. Therefore, flood storage is not a technically viable option.
Knocklofty – Improvement of Channel Conveyance
The water levels in the vicinity of the properties most at risk have to be reduced by
approximately 1m. It would be unviable, technically, economically and environmental to create
this order of water level reduction for such a large river. Therefore, this measure is considered
technically unfeasible.
Knocklofty – Flow Diversion
Flow diversion from the Suir River was examined as a possible flood risk management
measure. However, analysis of the topography shows the fall of the land will not accommodate
such a flow diversion making this measure technically unfeasible.
Knocklofty – Relocate Properties
An assessment of the distribution of properties shown no discrete area was found with a single
property or small cluster that could be relocated in a cost beneficial way. This measure was
therefore considered not economically viable.
Knocklofty – Individual Property Protection
Individual property protection is generally employed when a single or very low number of
properties are at risk of flooding.
Knocklofty – Existing Flood Defence Maintenance Works
Knocklofty does not have an existing channel scheme or flood defence scheme to maintain.
5.4.8 Newcastle screened out options
Newcastle – Flood Storage
To avoid flooding of Newcastle during the 1% AEP Suir event, the volume of water required to
be stored has been estimated at approximately 15million m3. A topographic review did not find
any suitable location to accommodate this volume of water. This measure is therefore
considered technically unfeasible for flooding originating from the Suir.
To avoid flooding of Newcastle during the 1% AEP Glen event, the amount of water to be
stored in the catchment above the town has been estimated at about 0.25 million m3. No
suitable location for flood storage of this size could be found.
As such, this option is not technically viable and is not considered further in this study.
Newcastle – Flow Diversion
A technical review was conducted to identify possible flow diversion routes. None were found;
as the Glen River and Newcastle Town already occupy the lowest topography. Since no
alternative diversion route can be identified, this measure is therefore technically unfeasible.
Newcastle – Relocate Properties
An assessment of the distribution of properties shown no discrete area was found with a single
property or small cluster that could be relocated in a cost beneficial way. This measure was
therefore considered not economically viable.
Newcastle – Individual Property Protection
The Newcastle AFA contains eighteen grouped properties, some with predicted flood depths
in excess of 0.6 metres. This measure is therefore considered technically unfeasible.
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Newcastle – Existing Flood Defence Maintenance Works
Newcastle does not have an existing channel scheme or flood defence scheme to maintain.
5.4.9 Piltown screened out options
Piltown – Flood Storage
For the Pil river a peak flow rate of 20m3/s at Creamery bridge will create no fluvial flood
damage. The volume of water required to be stored is estimated to be 296,274 m3.
For the minor channel a peak flow rate of 2.5m3/s at Main street bridge will create no fluvial
flood damage. The volume of water required to be stored is estimated to be 107,694 m3.
No suitable location could be found for flood storage of the required volumes. Therefore, flood
storage is considered not to be technically viable. Furthermore, this option is not economically
viable and is not considered further in this study.
Piltown - Flow Diversion
Due to the local topography of the Pil river and the minor channel, this measure is therefore
deemed technically unfeasible.
Piltown – Relocation of Properties
It may be suitable to abandon individual, isolated properties but in the case of Piltown, a
number of properties along Creamery road and Main street are at risk during the 1% AEP
event. Moving these premises may be technically feasible but it is not economically nor socially
feasible.
Piltown – Individual Property Protection
Individual property protection is only viable for defined properties.
Piltown – Existing Flood Defence Maintenance Works
Piltown does not have an existing channel scheme or flood defence scheme to maintain.
5.4.10

Thurles screened out options
Thurles – Flood Storage

The water levels in the vicinity of the properties most at risk would have to be reduced by
approximately 0.75m which would require storage in excess of 3 million m3. No suitable
upstream location for the temporary storage of this volume of water could be found. Therefore,
this measure is considered technically unfeasible.
Thurles - Flow Diversion
Diversion of flow has been investigated. However, analysis of the topography shows the fall of
the land will not accommodate these flow diversions making this measure technically
unfeasible.
Thurles – Relocation of Properties
This measure would involve relocating the properties at risk to an area with no flood risk. While
this measure is technically possible it, is not economically viable.
Thurles – Individual Property Protection
The Thurles AFA contains eighteen grouped properties, some with predicted flood depths in
excess of 0.6 metres. This measure is therefore considered technically unfeasible.
Thurles – Existing Flood Defence Maintenance Works
Thurles does not have an existing channel scheme or flood defence scheme to maintain.
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5.5 Summary of screening
Table 5-1 summarizes the screening of Possible FRM Measures on viable and non-viable
measures.
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Table 5-1 Screening of Possible Flood Risk Management Measures
Measures

UoM

Sub-Catchment

AFA

16

Thurles &
Holycross

Cahir &
Ardfinnan

Ardfinnan

Borrisoleigh

Cahir

Fethard

Golden

Holycross

Knocklofty

Newcastle

Piltown

Thurles

Existing Regime

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Do Nothing

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Do Minimum

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Non-Structural Measures


Public Awareness

Viable

Not Viable

Not Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable



Planning Control

Viable

Not Viable

Not Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable



Building Regulations

Viable

Not Viable

Not Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable



SUDS

Viable

Not Viable

Not Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable



Land Use Management

Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable



Flood Forecasting

Viable

Not Viable

Not Viable

Viable

Not Viable

Viable

Viable

Viable

Viable

Viable

Not Viable

Not Viable

Viable



Individual Property Resilience

Viable

Not Viable

Not Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable



Emergency Response Plan

Viable

Not Viable

Not Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Not Viable

Not Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Structural Measures (Future Risk)


Strategic Development Management

Structural Measures (Current Risk)


Flood Storage

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable



Increased Channel Conveyance

Not Viable

Not Viable

Not Viable

Not Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable



Flood Defences

Not Viable

Not Viable

Not Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable

Viable



Diversion of Flow

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable



Relocation of Properties

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable



Individual Property Protection

Not Viable

Not Viable

Not Viable

Not Viable

Viable

Not Viable

Not Viable

Viable

Not Viable

Not Viable

Not Viable

Viable

Not Viable

Existing Flood Defence Maintenance Works

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Not Viable

Other Works

-

-

-

Viable

-

-

-

-

-

-
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6 Development of Potential Flood Risk
Management Options for SSAs
6.1 UoM16 / Entire Catchment
6.1.1 Flood Risk within UoM Boundary
Figure 6.1 and Figure 6.2 summarise the flood risk in relation to the main economic activities
within UoM16. During a 1% AEP fluvial event, residential properties are affected within the
Templemore, Borrisoleigh, Thurles, Bansha, Golden, Fethard, Mullinahone, Cahir, Ardfinnan,
Newcastle, Clonmel (Marlfield), Clonmel, Carrick-on-Suir, Piltown and Waterford City AFAs.
Infrastructure is affected within Templemore, Thurles, Tipperary Town, Bansha, Golden,
Fethard, Cahir, Ballyporeen, Ardfinnan, Newcastle, Clonmel (Marlfield), Clonmel, Carrick-onSuir, Piltown, Fiddown, Mullinavat, Portlaw and Waterford City AFAs. Rural land use is affected
within all AFAs except Clonmel and Carrick-on-Suir. Economic (commercial) properties are
affected within Templemore, Borrisoleigh, Thurles, Golden, Fethard, Mullinahone, Cahir,
Ardfinnan, Newcastle, Clonmel, Carrick-on-Suir and Waterford City AFAs.
The onset of property damage occurs during the 50% AEP flood event for most AFAs. For
Knocklofty and Golden AFAs, the onset occurs during the 20% AEP flood event. In Piltown
AFA, the onset occurs during the 10% AEP flood event and in Holycross AFA, the onset occurs
during the 5% AEP flood event. Mullinavat has no damage to residential or commercial
properties up to or including the 1% AEP flood event.
During a 0.5% AEP coastal flood event (mechanism 1) residential properties, infrastructure,
rural land use and economic (commercial) properties are all affected within the Waterford City
AFA.
As can be seen in Section 4.1.3, not all AFAs accounted for in Figure 1.3 are documented on
the Type of Economic Activity at Risk maps (Figure 6.1 and Figure 6.2) . Additional AFAs were
included in the Suir CFRAM Study that are not classified under the list of AFAs reported to
Europe for purposes relating to the EU Floods Directive. These subsequent AFAs that were
identified following the PFRA are Holycross, Ballymacarbry, Clogheen, Kilsheelan and
Knocklofty.
It should also be noted that there are existing OPW flood defence schemes in Clonmel, Carrickon-Suir and Waterford and one currently proposed for Templemore. For this reason, these
three AFAs are also not included in the Optioneering process.
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Figure 6.1 UoM16 Flood Risk during a 1% AEP Fluvial Flood Event

Figure 6.2 UoM16 Flood Risk during a 0.5% AEP Coastal Mechanism 1 Flood Event
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6.1.2 Monetary Damages for Current and Future Scenarios within UoM16
This section details the monetary damage (Average Annual Damage = AAD) occurred in each
AFA up to and including the 1% AEP flood event. These AFAs represent those that were
brought through the screening stage to development of FRM Options stage as outlined in
Section 4.1.3.
Table 6-1 Monetary Damage within the AFAs of UoM16

AAD (Uncapped)

Borrisoleigh

Thurles

Golden

Fethard

Current

€1,683,300

€182,732

€53,118

€373,061

MRFS

€4,309,162

€6,452,600

€130,854

€8,341,080

HEFS

€8,245,011

€8,287,821

€148,839

€8,990,885

AAD (Uncapped)

Cahir

Ardfinnan

Newcastle

Piltown

Current

€10,127,568

€476,968

€83,503

€251,464

MRFS

€12,192,015

€956,627

€397,809

€556,006

HEFS

€12,395,648

€1,191,416

€450,479

€965,711

AAD (Uncapped)

Holycross

Knocklofty

Current

€18,471

€74,757

MRFS

€53,543

€168,373

HEFS

€56,683

€177,762

6.1.3 Possible FRM Measures for UoM16
Only viable FRM Measures as indicated in Section 5.2 are discussed in the sections below.
Public Awareness
This measure supports flood risk management by informing resilient behaviour. In combination
with other methods and is applicable throughout UoM16 as described in section 3.4.1.
Planning and Development Control
This method, as outlined in Section 3.4.2, is applicable throughout UoM16.
Building Regulations
This method, as outlined in Section 3.4.3, is applicable throughout UoM16
Catchment Wide SUDS
This method, as outlined in Section 3.4.4, is applicable throughout UoM16.
It should be reiterated however, that this method is not considered practical for mitigation of
current scenario flood risk and should only be incorporated as a flood risk management
measure for future scenario risk.
Land Use Management
This method looks at retaining flood water during extreme events and slowing flow in the
catchment, thereby lowering water levels and reducing subsequent risk from flooding. This can
be achieved by a number of methods such as attenuation ponds using existing depressions in
the topography, restoring meanders and planting additional vegetation.
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The catchment of UoM16 is within the South Eastern River Basin District (SE RBD) formed
under the Water Framework Directive (WFD). The WFD is also looking at the Suir in relation
to the draft Suir Catchment Assessment which is based on the evaluation of relevant data and
maps by the EPA and assisted by Local Authorities and Contractors. This assessment is aimed
at enabling the draft environmental objectives and measures being outlined.
A significant proportion of the catchment is freely draining and is relatively intensely farmed.
As a result, one of the environmental issues identified under the draft Suir Catchment
Assessment is excess nutrients (phosphorous and nitrates) leading to eutrophication in lakes
and rivers. Agriculture as well as forestry have been identified as significant pressures in
relation to excess phosphorous as a result of this risk
The OPW is liaising with the EPA on the potential impact of WFD measures on flood risk. The
EPA “draft Suir Catchment Assessment” classifies almost 100% of the catchment draining to
the Tipperary AFA (50% of the catchment in the case of Fethard) as an area where agriculture
is a significant pressure in relation to excess phosphorous. Therefore, changing agricultural
methods in this catchment, such as minimising soil compaction, contour farming or planting,
or installation of field drain interception ponds, have the potential to reduce runoff rates and
volumes and hence result in a potential reduction in flood risk in this AFA, thus providing mutual
benefits to both the Floods Directive and the Water Framework Directive.

Figure 6.3 WFD Significant Pressures

Figure 6.3 highlights the areas in the Suir catchment that are classified as being a significant
pressure under the WFD where water bodies have been classed as “At Risk”. The green areas
represent forestry and the brown areas represent agriculture.
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Figure 6.4 WFD Significant Pressures & AFA Catchment Boundary overlay

The OPW will continue to work with the EPA and other agencies implementing the WFD to
identify, where possible, measures that will have benefits for both WFD and flood risk
management objectives, such as natural water retention measures, and also biodiversity and
potentially other objectives. It is anticipated that this is most likely to be achieved in areas
where nutrient loading is a pressure on ecological status in a sub-catchment where there is
also an identified potentially significant flood risk (i.e., an AFA). This coordination will also
address measures that may otherwise cause conflict between the objectives of the two
Directives.
Figure 6.4 highlights the sub-catchments relating to individual AFAs within the larger Suir
catchment. As can be seen from this figure, there is considerable overlapping of significant
pressure areas depicted by the WFD and the CFRAM AFA specific catchment areas.
From previous schemes land use management methods have shown to cost considerably less
than more conventional, hard engineering solutions however it is difficult to estimate the cost
at this stage of the study. It is therefore assumed that land use management can progress
through the economic screening.
While this measure can at this level of study progress through the all four criteria, progressing
Land Use Management in a pilot area should not take precedence over other methods which
will provide the design SoP.
Flood forecasting / Warning
This method provides a warning to property owners that a flood event is imminent. This allows
a period of time to defend the property from flooding or move contents out of flood risk areas.
Flood warning and forecasting can be driven by different mechanisms. River gauges which
monitor flow provide the most accurate estimate of a flood event but are more restricted in the
warning time available depending on the river’s catchment characteristics. Rain gauges may
also be used as the basis for the warning system or in conjunction with a hydrological model.

1891_TECH_160824_Preliminary Options Report_Draft1

53

Suir CFRAM Study

Preliminary Options Report UoM16

Rainfall based systems are generally less accurate as a prediction needs to be made between
rainfall and river flow, however a longer warning time can be provided. This type of forecasting
lends itself to a large area where multiple catchments and rivers would benefit. The last type
is meteorological forecasting which uses RADAR and other techniques to predict weather
fronts entering into an area. This is the least accurate method as a prediction as to how much
rain will fall on a catchment is required and then an estimation of the river flows. It does
however provide the longest warning time. This type of forecasting is suited for large areas at
UoM scale or larger.
The warning time depends on whether a warning or forecasting system is operational. As this
method’s effectiveness relies on human intervention there is an element of uncertainty
associated with it. In addition, it is recognised that this method does not prevent flooding but
rather allows the properties at risk to be prepared for flooding. As such a limited amount of
damage can be expected to be prevented and is dependent on the warning time available.
Where the warning period is greater than 12 hrs it is assumed that 10% of the flood damage
would be avoided. Between 12-6hrs 6% of flood damage would be avoided. Between 6-2hrs
4% of the flood damage would be avoided. And where the warning period is less than 2hrs no
flood damage would be avoided.
This assessment assumes that decisions on meteorological and tidal forecasting will be taken
at national level and focuses on the assessment of river gauges (which may be augmented by
rainfall gauges).
This measure potentially supports flood risk management in combination with other methods
and may be applicable throughout UoM16. It is assessed in further detail at the AFA scale
subject to the measures it is taken in combination with; the operational elements cost at UoM
scale can be spread across AFAs and the infrastructure may be mutually beneficial.
Existing OPW river gauge locations have been identified within UoM16 and can be seen in
Figure 6.5. Most of these gauges are an operational element of the Flood Forecasting/Warning
system that was designed for the flood defence scheme in Clonmel. There are other gauges
available in the area operated by other organisations such as the EPA/Local
Authority/Waterford Port Authority. These additional gauges could potentially be used in
conjunction with the existing OPW gauge network but this is dependent on a suitability
assessment being carried out on the gauges in question and an agreement being reached
between all organisations to share the resulting data. At present it would be assumed that only
OPW gauges would be used for this measure.

1891_TECH_160824_Preliminary Options Report_Draft1

54

Suir CFRAM Study

Preliminary Options Report UoM16

Figure 6.5 Existing OPW Hydrometric Gauge Locations

Table 6-2 outlines the types of gauges outlined in Figure 6.5 and details relevant data for
each.
Table 6-2 Register of OPWs Active Hydrometric Gauges within the South Eastern River Basin
District (SE RDB)

Station
no.
16001
16002
16003
16004
16005
16006
16136
16137
16138
16151
16152
16153
16154
16150
16149
16010
16051
16062
16061
16125
16138
16139
16146
16148

Station name

Waterbody

County

Type

Data available

ATHLUMMON
BEAKSTOWN
RATHKENNAN
THURLES
AUGHNAGROSS
BALLINACLOGH
SMALL BR (TEMPLEMORE)
NEWCASTLE BRIDGE
BALLYDONAGH
TAR BRIDGE FFWS BK-UP
FOURMILEWATER BR
FFWS BK-UP
NEW BR.(SUIR) FFWS BKUP
KILLARDRY FFWS BK-UP
CAHIR PARK FFWS BK-UP
CLONMEL FFWS BK-UP
ANNER
CLOBANNA
CARRICK ON SUIR
FIDDOWN
PILTOWN
BALLYDONAGH
KNOCKLOFYTY
ARDFINAN ROAD
WORKHOUSE BRIDGE

Drish
Suir
Clodiagh
Suir
Multeen
Multeen
Mall
Suir
Suir
Tar

Tipperary
Tipperary
Tipperary
Tipperary
Tipperary
Tipperary
Tipperary
Tipperary
Tipperary
Tipperary

River
River
River
River
River
River
River
River
River
River

Water level & flow
Water level & flow
Water level & flow
Water level & flow
Water level & flow
Water level & flow
Water level & flow
Water level
Water level
Water level

Nire

Tipperary

River

Water level

Suir

Tipperary

River

Water level

Aherlow
Suir
Suir
Anner
Rossestown
Suir esty
Suir esty.
Pil
Suir
Suir
Suir
Suir

Tipperary
Tipperary
Tipperary
Tipperary
Tipperary
Tipperary
Kilkenny
Kilkenny
Tipperary
Waterford
Waterford
Waterford

River
River
River
River
River
Tidal
Tidal
River
River
River
River
River

Water level
Water level
Water level
Water level & flow
Water level & flow
Water level
Water level
Water level
Water level
Water level & flow
Water level
Water level
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These OPW gauges are already connected to the website where real-time stage and flow data
is provided (www.waterlevel.ie). Therefore, accurate levels and flows in some locations can be
determined during the extreme events.
Real-time use of the stage data could be used for flood forecasting. Increased forecasting
accuracy may also be achieved by locating a series of rainfall gauges within each catchment
at a density of approximately 1 per 100km2. The OPW also have a number of rain gauges in
the catchment that were installed as part of the Clonmel Flood Warning Scheme.
It should be reiterated that it is not possible to mitigate flooding only with flood forecasting and
therefore it not suitable as standalone FRM method.
Strategic Development Management
This method looks at areas where there may be a necessity for floodplain development. It aims
at using pro-active integration of structural measures in development designs and zoning,
regulations on developer-funded communal retention and drainage for example.
This method is applicable throughout UoM16 but should only be incorporated when
considering future scenario risk.
6.1.4 Summary of possible FRM Measures
Only non-structural measures are feasible at a UoM scale.
As previously mentioned, the OPW gauges situated in the Suir catchment are, for the majority,
part of the flood forecasting/warning system that was designed for the Clonmel flood defence
scheme. All real time data produced by these gauges is intended for the purpose of providing
adequate warning time for the erection of demountable barriers in Clonmel which in optimal
conditions amounts to eight hours. As such AFAs that are situated upstream of Clonmel may
not have sufficient warning time to incorporate a forecasting system that would allow adequate
time to erect demountable barriers.
The existing gauges could however provide varying amounts of time, depending on the
location of the AFA which could provide the community with a warning that extreme events are
imminent. The further upstream the AFA is situated, the shorter the warning time that could be
provided.
It should be reiterated that this measure on its own will not provide the required SoP for a 1%
AEP flood event. Additional measures at other SSAs would have to be incorporated to achieve
the desired SoP.
In addition to this method, the following measures were also identified at UoM scale to be
included in any potential option development:


Public Awareness Campaign,



Planning and Development Control,



Building regulations,



Catchment Wide SUDS,



Strategic Development Management.

Flood forecasting / warning was found to be a potential option for UoM16 however this
selection is dependent on the measures which it might be combined at other SSA levels such
as Sub-catchment and AFAs. Further assessment is therefore reported on the subsequent
SSAs.
This option does not have a construction cost associated with it because all gauges proposed
to be used are already in place with the real time data being transmitted to Local Authorities
and the OPW website, www.waterlevel.ie.
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This option is more concerned with making more efficient use of available data by all relevant
bodies, that may not be doing so already, for the purpose of providing warning time to
communities in the event of a flood.
In terms of determining a BCR, it has been concluded that any forewarning to communities
can only have a positive effect, thus providing a benefit. The cost is €0. The BCR therefore
has to be greater than 1.
Furthermore, Flood forecasting / warning is considered to be readily adaptable to Climate
Change as the method is not effected by increase in flow or level and it is readily adaptable at
low cost, difficulty and impact.
6.2 Sub-catchment Thurles & Holycross
6.2.1 Flood risk within Sub-catchment Thurles & Holycross

Figure 6.6 Sub-Catchment Thurles & Holycross

6.2.2 Monetary Damages for Current and Future Scenarios within Subcatchment
Table 6-3 Monetary Damage within the AFAs of Sub-catchment

AAD (Uncapped)

Thurles

Holycross

Current

€182,732

€18,471

MRFS

€6,452,600

€53,543

HEFS

€8,287,821

€56,683
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6.2.3 Possible FRM Measures
Only viable FRM Measures as indicated in Section 5.3 are discussed in the sections below.
Land Use Management
Land Use Management was assessed in Section 3.4.5 and it was concluded that while this
method was suitable at UoM SSA level, the incorporation of this measure at smaller SSAs was
not. For this reason, progressing Land Use Management in a pilot area should not take
precedence over other methods which will provide the design SoP .
Flood Storage
This method considers areas where flood water can be stored and then released at a controlled
rate thereby reducing the flow rate through the AFA and hence the level of flood risk. This can
be achieved by using existing depressions to create online or offline storage areas or by
identifying pinch points which could be dammed such as a restricted point along a valley.
Storage areas can be effective either upstream of the risk areas or within the risk area where
parks or open areas are located.

Figure 6.7Surrounding Topography of Sub-Catchment Thurles & Holycross

The volume of water required to be stored from the sub-catchment of Thurles and Holycross
has been estimated to be 11 million m3. Figure 6.7 highlights the nature of the surrounding
topography.
While it would appear that there is a considerable amount of land available for storage
purposes, the location of the Cabragh Wetlands which is situated between Thurles and
Holycross poses a significant obstacle to this measure. Excess water stored here would
interfere with the existing natural habitats of the wetlands. Drawing the water downstream and
storing it elsewhere would have a negative impact due to the fact that the wetlands would no
longer have adequate water levels to maintain the protected habitat and species.
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Storage upstream of Thurles was also ruled out as a result of insufficient land availability and
restrictions created from the high ground either side of the river as seen in Figure 6.7.
Positioning the storage areas downstream of Thurles was also considered. The flood risk
associated with Thurles however is again confined to the town itself through urbanisation
creating a bottleneck in the vicinity. As such storing water downstream of this restriction has a
negligible effect on the water levels within the Thurles AFA.
This method is therefore considered technically unfeasible.
Improvement of Channel Conveyance
This method focuses on increasing watercourse conveyance thereby lowering water levels and
reducing the associated flood risk. At sub-catchment SSA, where flood risk management in
multiple AFAs is under consideration, this can be achieved by lowering bed level,
widening/reshaping channels and/or removing channel/structure constrictions.
Improvement of channel conveyance between Thurles and Holycross was looked in detail at
AFA level. See Section 6.13.4.4. Channel dredging and widening just upstream of the
Cabragh wetlands to the Thurles Golf Club was assessed and modelled. The results proved
that this measure did not produce an effective solution for the flood risk in Thurles.
Dredging downstream of this location was also ruled out on the grounds that the resulting
altered hydromorphology of the river would have a negative impact on the Cabragh Wetlands
habitats and wildlife. Altering the existing gradient between the two AFAs would speed up the
flow, resulting in Holycross becoming inundated more quickly Structural features within
Holycross prevent dredging and/or channel widening being continued down through the AFA,
effectively exacerbating the existing risk in Holycross.
Figure 6.8 outlines the slope between the two AFAs. As can be seen, the slope is significant
in this area dropping approximately 10m over 6.65 km.

Figure 6.8 Long Section Thurles - Holycross

Based on this review this measure was deemed technically unfeasible.
6.2.4 Summary of possible FRM Measures
Land Use Management, Upstream Storage and Improvement of Channel Conveyance were
found not to be technically viable FRM at this SSA. Therefore, no FRM Measure is proposed
at for this SSA.
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6.3 Sub-catchment Cahir & Ardfinnan
6.3.1 Flood risk within Sub-catchment Cahir & Ardfinnan

Figure 6.9 Sub-Catchment Cahir & Ardfinnan

6.3.2 Monetary Damages for Current and Future Scenarios within Subcatchment
Table 6-4 Monetary Damage within the AFAs of Sub-catchment

AAD (Uncapped)

Cahir

Ardfinnan

Current

€10,127,568

€476,968

MRFS

€12,192,015

€956,627

HEFS

€12,395,648

€1,191,416

6.3.3 Possible FRM Measures
Only viable FRM Measures as indicated in Section 5.3 are discussed in the sections below.
Land use Management
Land Use Management was assessed in Section 3.4.5 and it was concluded that while this
method was suitable at UoM SSA level, the incorporation of this measure at smaller SSAs was
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not. For this reason, progressing Land Use Management in a pilot area should not take
precedence over other methods which will provide the design SoP Flood storage
This method considers areas where flood water can be stored and then released at a controlled
rate thereby reducing the flow rate through the AFA and hence the level of flood risk. This can
be achieved by using existing depressions to create online or offline storage areas or by
identifying pinch points which could be dammed such as a restricted point along a valley.
Storage areas can be effective either upstream of the risk areas or within the risk area where
parks or open areas are located.

Figure 6.10 Surrounding Topography for Cahir & Ardfinnan

The volume of water required to be stored from the sub-catchment of Cahir and Ardfinnan has
been estimated to be 48 million m3. Figure 6.10 highlights the nature of the surrounding
topography, outlining the confined Suir valley. There is no natural bend or indentation in this
location.
Based on this review of the surrounding topography no suitable location was found to
accommodate this volume of water. This method is therefore considered technically
unfeasible.
Improvement of Channel Conveyance
This method focuses on increasing watercourse conveyance thereby lowering water levels and
reducing the associated flood risk. At Sub-catchment SSA, where flood risk management
multiple AFAs is under consideration, this can be achieved by lowering bed level,
widening/reshaping channels and/or removing channel/structure constrictions.
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From a sub-catchment point of view, the problematic areas in this location, where properties
are most at risk, are the two AFAs themselves, i.e. Cahir and Ardfinnan. In both of these AFAs
the flow is locally restricted, producing risk that is confined to the AFA.
Reducing bed levels was analysed at AFA level for Cahir and Ardfinnan. While this measure
is proposed as part of the option for Cahir, the analysis of the hydraulic model results outlines
that this measure is only effective within the AFA. Implementing this measure downstream of
Cahir would not bring about a reduction to the flood risk in Cahir due to the fact that the risk is
centred around the constricting structural elements within the town. See section 6.6.5.2.
Similarly, reducing bed levels upstream of Ardfinnan was analysed at AFA SSA level. This
measure was seen to have a negative impact on water levels through Ardfinnan due to the
presence of numerous weirs in the vicinity. See section 6.4.4.4.
This section of river is also part of the Lower Suir SAC.
For these reasons, it was decided that improvement of channel conveyance as a measure
would be better suited to be assessed and/or implemented at AFA level.
6.3.4 Summary of possible FRM Measures
Land Use Management, Upstream Storage and Improvement of Channel Conveyance were
found not to be technically viable FRM at this SSA. Therefore, no FRM Measure is proposed
at for this SSA.
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6.4 Ardfinnan AFA, Co. Tipperary
This section presents the structural FRM Measures. These measures consist of one, or more
commonly a combination of FRM measures. The Do nothing / Existing and Do minimum are
not viable and therefore not discussed within this section. Only specific attention is given to
recommendation for the maintenance regime. As non-structural measures need to be
implemented on UoM scale these are not further discussed in this section. The section
provides further detail on Flood forecasting / warning whenever required.
6.4.1 Flood risk within Ardfinnan
Ardfinnan is located along the River Suir in County Tipperary. Ardfinnan is at risk of fluvial
flooding from the River Suir. The AFA and the existing flood risk are highlighted in Figure 6.11.

Figure 6.11 Flood Risk in Ardfinnan AFA within a 1% AEP Fluvial Event

Flood Cell 1 is located at Ardfinnan. It contains 11 residential properties and 17 commercial
properties. All these properties are located on or behind the main street in Ardfinnan or along
Barrack Street at the left bank of the river.
During the 1% AEP flood event, flooding occurs in Flood Cell 1 due to low lying banks along
the right hand side of the main Suir River and also along the secondary u-shaped channel
shown in Figure 6.11.
Flooding also occurs in this cell due to the inability of the protected stone bridge to
accommodate the volume of water during the higher flows. Backflow of the river along low lying
ground located downstream of Ardfinnan Bridge is also apparent during the 1% AEP flood
event. This low lying ground is also an area where water is known to seep up through the soil.
Flood Cell 1 is considered complex because of flood risk at both sides of the river. The number
of properties located in the Flood Cell also contributes to its complex label.
All of the risk for Ardfinnan is centred around Flood Cell 1 originating from the main Suir River
due to insufficient channel capacity and the inability of the protected stone bridge to convey
large volumes of water during high flows.
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Flooding commences in the 50% AEP event for residential properties within the AFA and the
20% AEP event for the non-residential properties.
6.4.2 Existing Regime
The existing regime considers all activities currently being deployed within the AFA to address
the management of risk due to flooding. The level and frequency of maintenance is considered
along with inspection, and any other specific activity (for example, the operation of locks, sluice
gates, flood gates, barrages and valves).
There are a number of measures that were put in place in Ardfinnan to help manage the risk
due to flooding that were implemented through the OPW Minor Work Scheme. These include:


Strengthening of the river bank through installation of stone gabions and concrete
foundation,



Supply and fitting of slot-in flood gates,



Excavation and removal of portion of the existing river bank,



Raising of the earthen embankment by 400mm,



Removal of all vegetation form the river bank,



Supply and installation of 1.2m high flood gate for protection of river bed at arches at
widened section of the river,



Supply and installation of additional gabion baskets for protection of river-bed at arches
at the widened section of river,



Supply and installation of rock armour for protection of river bank on downstream side
of the gabion wall,



Supply and installation of appropriate flow control device for back water effect.

These measures will have to be taken into consideration in the detailed design stage. All
measures proposed under the CFRAM study do not take into account the affect these minor
works have on flood risk in the area due to the fact that the survey data collected for this study
was carried out before the implementation of this minor work scheme.
6.4.3 Monetary Damage and Benefit
Table 6-5 Monetary Damage and Benefit in Ardfinnan AFA
Total in AFA
Annual Average Damage (AAD)

€476,968

Present Value Damage (pvD)

€10,375,421

Standard of Protection (SoP)

1% AEP Event

Number of Properties Benefiting from Design SoP

28

Present Value Benefit

€9,626,327

Capped Present Value Benefit

€4,098,923
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6.4.4 Possible FRM Measures for Ardfinnan
Maintain Existing scheme
Ardfinnan does have a flood defence and pumping scheme which was constructed by the Local
Authority with funding from OPW’s minor works programme. However, feedback from the
Public Consultation Days has indicated that the existing defences are not effective for a 1%
AEP flood event. Hence replacement /upgrading rather than maintenance of the existing
defences is the preferred option.
Flood Warning/Forecasting
The Ardfinnan hydraulic model showed that the average speed of water travel along the Suir
River for the 1% AEP flood event would be 1.14m/s. There are no existing gauges upstream
of Ardfinnan so a new gauge/s would have to be incorporated. Given the 2-hour minimum
warning period needed, the gauge would have to be located approximately 8km upstream of
Ardfinnan. Cahir AFA is located approximately 6km upstream of Ardfinnan.
This measure is therefore not technically feasible at AFA level but may benefit multiple AFAs
at a larger SSA level. A network of gauging stations is located in the River Suir catchment.
Real-time use of the gauge data could be used for flood forecasting. Cahir is located 6 km
upstream of Ardfinnan and has a gauging station (16009) at the Swiss Cottage. This gauge is
already connected to OPW website where real-time level and flow data is provided (on
Waterlevel.ie). Therefore, accurate levels are known for a range of extreme events. As Flood
Warning cannot prevent flooding but only mitigates against flood damage once a response
plan is in place it is therefore not suitable as a standalone FRM.
Flood Storage
This measure considers areas where flood water can be stored and then released at a
controlled rate thereby reducing the flow rate through the AFA and hence the level of flood
risk. This can be achieved by using existing depressions to create online or offline storage
areas or by identifying pinch points which could be dammed such as a restricted point along a
valley. Storage areas can be effective either upstream of the risk areas or within the risk area
where parks or open areas are located.
The volume of water required to be stored on the Suir River has been estimated to be 47.15
million m3. A review of the surrounding topography was carried out but no suitable location was
found to accommodate this volume of water. This measure is therefore considered technically
unfeasible.
Improvement of Channel Conveyance
This measure focuses on increasing watercourse conveyance thereby lowering water levels
and reducing the associated flood risk. This can be achieved by lowering bed level,
widening/reshaping channels, removing channel/structure constrictions, culverting reaches of
watercourse and reducing roughness of the channel. While some of these activities can also
form part of the “Do Minimum” measure, Improvement of Channel Conveyance differs in that
it holistically addresses all risk areas
Ardfinnan has two weirs of significant importance within the AFA that maintains the water levels
during low flows. The location of these weirs can be seen in Figure 6.12.
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Figure 6.12 Weir Locations within Ardfinnan AFA

There are numerous areas along the river that could be excavated in order to improve channel
conveyance as seen in Figure 6.13, however the removal of this material would have a
detrimental effect on the water levels at the weirs, thus altering the natural course of the river.

Figure 6.13 Long Section of the River Suir through Ardfinnan

Removal of the weirs themselves would also have a negative impact on the river as they control
the flow and provide a platform for local anglers. Ardfinnan has the only open access fishing
area on the River Suir where the general public can fish. Furthermore, lowering the water levels
locally by only modifying the weir and lowering bed levels and channel clearance is not
technically feasible.
Flood Defences
Flood Defences refers to physical barriers such as flood walls, embankments and barrages.
which, prevent water from entering an area. As a general rule, Flood Defences are kept as far
back from the river channel or coast line as possible allowing the floodplain function to remain
active. Where this is not possible, due to flood risk receptors being located within the floodplain,
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Flood Defences are placed around the property boundary to afford it protection. Where space
allows, flood embankments are used but where space is restricted flood walls are utilised.
A review was carried out to ascertain the locations where flood defences would be needed in
order to manage the flood risk of the 1% AEP event in Flood Cell 1 within the AFA. Figure 6.14
shows the location of these defences.

Figure 6.14 Location of Flood Defences for Flood Cells 1 in Ardfinnan AFA

In addition to the defences outlined in Figure 6.14, flood gates are needed to control levels
around and through the mill race either side of Ardfinnan Bridge which are highlighted in Figure
6.15. The mill race runs under two adjoining properties in this location with an open area
situated between the two buildings as shown by the hatched area in Figure 6.15 and seen in
detail in Figure 6.16.
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Figure 6.15 Location of Penstocks within Ardfinnan AFA

Figure 6.16 Open Section of Mill Race

In order to ascertain the effectiveness of the proposed flood defences, a hydraulic model was
constructed to simulate the measure.
Diversion of Flow
This measure involves directing some of the floodwater via a new route thereby reducing flow
and associated flood risk along the original route. This would be carried out upstream of where
floodwaters reach the area of at risk properties. The new flow route would normally consist of
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a constructed open channel and/or culvert system or an existing linear feature able to convey
the flow to a designated discharge point.
A review was carried out to ascertain whether a suitable location could be found to construct
a Flow Diversion route. As can be seen in Figure 6.17, the Suir River runs through a natural
valley in this area of the country. The only reasonably viable route for a diversion channel
would be from the Suir River into the Tar River. This would involve considerable excavation
work and would also contribute to the flood risk in the Tar River.
This measure was therefore deemed technically unfeasible.

Figure 6.17 Surrounding Topography of Ardfinnan AFA

Summary of Potential FRM Measures for Ardfinnan AFA
Based on the review and hydraulic modelling the following are deemed to be potential FRM
measures:


Flood Defences.
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6.4.5 Potential FRM Options for Ardfinnan AFA
Based on the assessment of the potential (viable) FRM measures and detailed hydraulic
modelling of the combined measures, the following are potential FRM options. Option 1 – Flood
Defences
Option 1 Flood Defences - Ardfinnan

Figure 6.18 Ardfinnan Option 1 Flood Defences

The properties at risk in Ardfinnan will be protected by approximately 667.5m of embankments
that range in average height between 1m and 1.5m, 300.6m of retaining walls that range in
average height between 1m and 1.5m, penstocks and raising of the road by approximately
0.55m. This measure will protect to the stipulated design standard of protection which is the
1% AEP flood event. The embankments and walls include sheet piles to counter the
underground flow paths that exist between the river the flood receptors.
Table 6-6 Ardfinnan Option 1 Flood Defences Costs
Construction Cost (not
including PV Costs)

Option Item

Quanity

Retaining Wall with Sheet
Piling

300.6m length, 1.4m high
(average)

€663,121.28

Embankments with Sheet
PIling

667.5m length, 1.25m high
(average)

€626,838.49

Road Raising

47.9m length, raise by 0.55m
(average)

€36,973.49

Penstocks

2 No. Electric Operation

€352,973.11
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Economic Appraisal (Cost-Benefit Analysis) Outcomes
Area NPVd
(uncapped)
€10,375,421

Option Cost

Option NPVb (capped)

Benefit – Cost Ratio

€4,098,923

1.13

€3,624,957.31

6.4.6 AFA Sensitivity to Future Changes
During the MRFS 1% AEP flood event, there would be a considerable increase in flood extent
and subsequent number of properties that would be affected. The resultant number of
properties affected in the MRFS is 38, compared to the 28 properties affected in the current
scenario 1% AEP flood event. The (uncapped) AAD would increase from €476,968 to
€956,627. As a result, Ardfinnan would be considered to be at moderate vulnerability from
MRFS.
During a HEFS 1% AEP flood event, there would be a further increase in flood extent and
subsequent number of properties that would be affected. The resultant number of properties
affected in the HEFS is 39, compared to the 28 properties affected in the current scenario. The
(uncapped) AAD would increase from €476,968 to €1,191,416. As a result, Ardfinnan AFA
would be considered to be at moderate vulnerability from the HEFS.

Figure 6.19 Future Changes – Flood Extents for the current scenario, MRFS and HEFS for
Ardfinnan

Figure 6.19 outlines the 1% AEP flood event for the three scenarios modelled in this study,
namely the current, the MRFS and the HEFS.

1891_TECH_160824_Preliminary Options Report_Draft1

71

Suir CFRAM Study

Preliminary Options Report UoM16

It also outlines the number of properties affected by the current scenario 1% AEP flood event,
the additional properties which would be added to that number under the MRFS and again the
additional properties that would be added under the HEFS.
Future Changes Adaptability
The potential option identified has been further assessed using the 5 criteria listed below in an
attempt to identify low or no regret combinations of measures.
(i)

Does the option reduce vulnerability?

In addition to the measures outlined above to manage flood risk in the Ardfinnan area, other
non-structural measures will be included at different SSA levels, such as sub-catchment and
UoM scale. These measures include Building Control Regulations, Planning and Development
and Public awareness campaigns. These non-structural measures will be particularly
applicable to properties affected by the MRFS and the HEFS which take into account aspects
such as climate change and future development of the area.
(ii)

Does the option make space for water?

Options that provide additional space for flood water or at least do not restrict the flood water
will perform better in future scenarios. Restricting the water with measures such as flood
defences which drive the levels up during increased flow are unlikely to perform as well. For
this reason, among others, flood defences are placed as far back from the river banks as
possible to allow for natural flood plains to accommodate the increase in flow. In a lot of urban
situations however, properties are situated right beside the river bank and so the flood
defences such as walls etc. have to be placed much closer to the river. The identified option
for Ardfinnan would create this situation.
(iii)

Does the option deliver co-benefits?

There are no co-benefits identified for the proposed option for Ardfinnan.
(iv)

Does the option provide flexibility?

Flood Defences are very adaptable in situations where they are required to be so. Knowing
the MRSF and HEFS flows allows foundations to be designed to accommodate increase in
wall height if/where needed in the future without having to remove the exiting defence. Similarly
excess horizontal space can be designated if embankments need to be raised to
accommodate higher water levels in future scenario situations.
(v)

Does the option allow for deferring/removing or abandoning?

Given the current risk, this option has no allowance for deferral or abandonment. As previously
mentioned in Section 6.4.2 , there has been minor works implemented in this area in recent
years. These works may alter the proposed option slightly but it is unlikely that they will result
in the option being deferred, abandoned or removed at a later date.
An objective for the potential option is to ensure that flood risk can be managed effectively and
sustainably into the future accounting for the potential impacts of climate change. Based on
this future changes adaptability assessment the following summarises how well the option
achieves this objective.
Option 1 Flood Defences in Ardfinnan is adaptable at moderate cost, difficulty and impact. The
Score for this Multi Criteria Analysis Technical Objective is 3.
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6.5 Borrisoleigh AFA, Co. Tipperary
This section presents the structural FRM Measures. These measures consist of one, or more
commonly a combination of FRM measures. The Do nothing / Existing and Do minimum are
not viable and therefore not discussed within this section. Only specific attention is given to
recommendation for the maintenance regime. As non-structural measures need to be
implemented on UoM scale these are not further discussed in this section. The section
provides further detail on Flood forecasting / warning whenever required.
6.5.1 Flood risk within Borrisoleigh
Borrisoleigh is located on the Cromoge river (watercourse) that flows through the town of
Borrisoleigh in Co. Tipperary. Borrisoleigh is at risk of fluvial flooding from the Cromoge River
due to the presence of a restrictive bridge. The AFA and the existing flood risk are highlighted
in Figure 6.20. The risk assessed for options is based on a blockage scenario of the under
sized culvert.

Figure 6.20 Flood Risk in Borrisoleigh AFA in a 1% AEP Fluvial Event (considering blockage)

As shown in Figure 6.20, Flood Cell 1 is located on the Cromoge river (watercourse) that flows
through the town of Borrisoleigh in Co. Tipperary. 25 residential and 3 commercial properties
would be affected by flooding during a 1% AEP flood event with blockage. Model simulations
show that during a 1% AEP fluvial flood event, out of bank flooding would occur on the tributary
river due to low bank levels and the presence of one restrictive structure (See Figure 6.20).
Also a 1% AEP fluvial flood event in a tributary to the Cromoge river, north of the town, because
of the presence of a restrictive structure causes flooding also (Flood Cell 2). Flood Cell 1 is
defined as a complex Flood Cell based on the number of properties affected.
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6.5.2 Existing Regime
There is no existing regime in Borrisoleigh.
6.5.3 Monetary Damage and Benefit
Table 6-7 Monetary Damage and Benefit in Borrisoleigh AFA

Total in AFA
Annual Average Damage (AAD)

€ 1,683,300

Present Value Damage (pvD)

€ 36,616,572

Standard of Protection (SoP)

1% AEP event with blockage

Number of Properties Benefiting from Design SoP

28

Minimum Present Value Benefit

€ 24,705,145

Capped Minimum Present Value Benefit

€ 9,611,804

6.5.4 Possible FRM Measures for Borrisoleigh
Do Minimum
Currently there appears no formal regime of flood maintenance through the Borrisoleigh AFA.
However, the Local Authority regular inspected the bridge for any debris especially when high
flows are expected on the river.
Furthermore, clearance of debris from the channel and removal of a pinch point/obstruction,
or the upgrade of a blockage prone culvert screen should therefore be part of the maintenance
regime.
Flood Warning/Forecasting
The application of flood warning / forecasting will be tested at UoM scale. Although, a Flood
Forecasting and warning system is not deemed suitable for this area because of the geological
features of this catchment. The rate of rise and time to peak of a flood is too severe for a
system to accurately replicate or predict in order to provide any meaningful warning of an
imminent flood.
Flood Storage
This measure considers areas where flood water can be stored and then released at a
controlled rate thereby reducing the flow rate through the AFA and hence the level of flood
risk. This can be achieved by using existing depressions to create online or offline storage
areas or by identifying pinch points which could be dammed such as a restricted point along a
valley.
Storage areas can be effective either upstream of the risk areas or within the risk area where
parks or open areas are located.
No suitable location could be found for flood storage and hence this measure is therefore
considered to be technically infeasible.
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Improvement of Channel Conveyance
This measure focuses on increasing watercourse conveyance thereby lowering water levels
and reducing the associated flood risk. This can be achieved by lowering bed level,
widening/reshaping channels, removing channel/structure constrictions, culverting reaches of
watercourse and reducing roughness of the channel. While some of these activities can also
form part of the “Do Minimum” measure, Improvement of Channel Conveyance differs in that
it holistically addresses all risk areas.
In Flood Cell 1, a hydraulic review was carried out to ascertain where improvement of channel
conveyance could potentially be carried out in the vicinity of Flood Cell 1 to protect the affected
properties. The water levels in the vicinity of the properties most at risk have to be reduced by
approximately 0.75m.
For the bridge on Chapel Street over the River Cromoge, dredging is proposed over a length
of 80m upstream and 30m downstream. This would involve excavation of 140m3. The average
depth of dredging is intended to be approximately 0.25m.
The substantial risk of flooding is caused by the constrictive bridge on Chapel street. See
Figure 6.21.

Figure 6.21 Restrictive Bridge over Cromoge River in Borrisoleigh

Also for the small tributary channel in Coolataggle, channel improvements were considered.
These consisted of a culvert replacement and 95m of dredging at an average depth of 0.5m.
For the Cromoge River and works on the tributary in Coolataggle the option of improvement of
Channel Conveyance was deemed economically unviable. Thus, this measure has been
considered as economically unfeasible; however, it could be considered further if progressed
in combination with an additional FRM measure to provide the full SoP.
Flood Defences
Flood Defences refers to physical barriers which prevent water from entering an area such as
flood walls, embankments and barrages. As a general rule Flood Defences are kept as far
back from the river channel or coast line as possible allowing the floodplain function to remain
active. Where this is not possible, due to flood risk receptors being located within the floodplain,
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Flood Defences are placed around the property boundary to afford it protection. Where space
allows, flood embankments are used but where space is restricted flood walls are utilised.
A visual inspection was accomplished to assess the current conditions of the stones walls
situated within Flood Cell 1, it was confirmed that the aforementioned walls cannot be
considered as flood walls, although, it may be possible (subject to further investigation) for
walls on the church boundary downstream of the main bridge to be upgraded to become flood
defence walls and therefore provide the desired SoP.
A review was carried out to ascertain where embankments & flood walls would be required to
protect existing properties within Flood Cell 1. shows the location of the embankments & flood
defences required to protect properties during the 1% AEP event.

Figure 6.22 Location of Flood Defences in Flood Cell 1 in Borrisoleigh

In order to ascertain the effectiveness of the embankments & flood defences a hydraulic model
was constructed to simulate the options. The model showed this combination of flood defences
and embankments, with an average height of 1.2m and 1m respectively would protect to the
1% AEP flood event with blockage. Providing 90m of flood walls and 78m of embankments
along with a culvert replacement is considered necessary on the Cromoge River at Chapel
street to protect from a 1% AEP event with blockage. Similarly, on the tributary in Coolataggle
a culvert replacement is considered necessary to protect from a 1% AEP event with blockage.
As before an economic review estimated the cost of the combination of flood defences,
embankments and improvement of channel conveyance to be approximately 8:1 making this
measure economically viable.
Diversion of Flow
This measure involves directing some of the floodwater via a new route thereby reducing flow
and associated flood risk along the original route. The new flow route would normally consist
of a constructed open channel and/or culvert system or an existing linear feature able to convey
the flow to a designated discharge point.
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A technical review was conducted to identify possible flow diversion routes. No possible flow
diversion routes could be identified as the Cromoge River already occupies the lowest
topography and it is a heavily urbanised area.
Since no diversion route could be identified this measure is therefore technically unfeasible.
Individual Property Protection
It is estimated that “Individual Property Protection” of the 29 properties within Flood Cell 1 in
the main town and around Chapel Street would be far too intricate and hazardous, making it
therefore technically unviable.
For the property at risk from the tributary north of the town, see Figure 6.23, in Coolataggle,
individual property protection would be a possible solution given the 1% AEP event causes
0.3m flooding to the property. However, currently there is no scheme to provide state financial
assistance to install Individual Property Protection measures, therefore, the aforementioned
will not be considered as part of an option for Borrisoleigh AFA.

Figure 6.23 Location of Individual Property Protection in Borrisoleigh

6.5.5 Summary of Potential FRM Measures for Borrisoleigh AFA
Based on the review and hydraulic modelling the following are deemed to be potential FRM
measures:


Flood Defences,



Improvement of Channel Conveyance.

6.5.6 Potential FRM Options for Borrisoleigh AFA
Based on the assessment of the potential (viable) FRM measures and detailed hydraulic
modelling of the combined measures, the following are potential FRM options.
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Option 1 – Flood Defences and Improved Channel Conveyance (on Cromoge River
and on tributary in Coolataggle).



Option 2 – Flood Defences and Improved Channel Conveyance (on Cromoge River).
Option 1 – Flood Defences and Improved Channel Conveyance (on Cromoge
River and on tributary in Coolataggle)

Figure 6.24 Option 1 – Flood Defences and Improved Channel Conveyance (on Cromoge River
and on tributary in Coolataggle).

Summary


Dredging 110m of channel on Cromoge River average, 0.25m depth,



Channel widening of 2m approx. upstream of bridge on Chapel street,



Replacement of old bridge with culvert 1.6m x 6m wide,



Road raising of 0.4m over bridge,



90m of flood wall (average 1.2m high) upstream right bank of bridge on Chapel street,



78m of 1m high embankment upstream left bank of bridge on Chapel street.

On tributary in Coolataggle:


Pipe replacement with culvert 2m x 8m and approximately 15m long. Note this culvert
will be shorter than current pipe,



New open channel to be cut (1.5m base x 2.5m top width) 65m length downstream of
culvert and 23m upstream of culvert.



95m of dredging on tributary upstream of culvert, average 0.25m depth.
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Table 6-8 Borrisoleigh Option 1 Costs

Option Item

Quantity

Construction Cost

Bridge/Culvert
Replacement

Replacement with culvert 1.6m x
6m wide on Cromoge River, 1.5m
x 4m x 10m in Coolataggle

€ 196,467.53

In-Channel excavation

120m length, at width 4m and up
to 1m depth. Inclusive of channel
widening on minor channel 600m 3
+ on main channel 240m 3

€ 62,755.48

Flood Wall

Total 90m in length

€ 213,919.75

Embankment

75 m length, 1.1 m high (average).

€ 11,491.72

Road Raising

40m length, raised by 0.4m
(average).

€ 62,271.14

Area NPVd
(uncapped)
€ 36,616,572

Option Cost
€ 1,251,394

1891_TECH_160824_Preliminary Options Report_Draft1

Option NPVb
(capped)
€ 9,611,804

Benefit – Cost Ratio
7.68

79

Suir CFRAM Study

Preliminary Options Report UoM16

Option 2 – Flood Defences and Improved Channel Conveyance (on Cromoge
River)

Figure 6.25 Option 2 – Flood Defences and Improved Channel Conveyance (on Cromoge river).

The properties at risk on the Cromoge River in Borrisoleigh would be protected by:


Dredging 110m of channel on Cromoge River average, 0.25m depth,



Channel widening of 2m approx. upstream of bridge on Chapel street,



Replacement of old bridge with culvert 1.6m x 6m wide,



Road raising of 0.4m over bridge,



90m of flood wall (average 1.2m high) upstream right bank of bridge on Chapel street,



78m of 1m high embankment upstream left bank of bridge on Chapel street.

One property exists which is currently at risk from flooding. This property would not be
protected from the proposed measures in this option. The owner of the aforementioned
property may wish to consider Individual Property Protection (example: waterproofing of the
entire base of the building) to provide some reduction of flood risk. At present, there is no
Scheme to provide financial assistance to home-owners wishing to install Individual Property
Protection measures where the risk might warrant financial assistance from the State for such
measures.
Table 6-9 Borrisoleigh Option 2 Costs

Option Item

Quantity

Construction Cost

Bridge Replacement

Replacement with culvert 1.7m x 6m
wide

€ 84,948.76

In-Channel
excavation

120m length, at width 4m and up to
1m depth. Volume approx.: 240m3

€ 22,820.17
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Flood Wall

Total 90m in length, 1.2m height
(average)

€ 185,990.12

Embankment

75 m length, 1.1 m high (average).

€ 11,491.72

Road Raising

40m length,
(average).

€ 31,135.57

Area NPVd
(uncapped)

Option Cost

€ 36,616,572

raised

€ 805,547

by

0.4m

Option NPVb
(capped)
€ 9,611,804

Benefit – Cost Ratio
11.93

6.5.7 AFA Sensitivity to future changes
During a MRFS 1% AEP flood event, there would be a minor increase in flood extent and
subsequent number of properties that would be affected. The resultant number of properties
affected in the MRFS remains the same. The (uncapped) AAD would increase from €1,683,300
to €4,309,162. During a HEFS 1% AEP flood event no additional building will be affected. The
(uncapped) AAD would increase from €1,683,300 to €8,245,011, which is a significant
difference with the MRFS.
As a result, Borrisoleigh would be considered as high vulnerability. Options are therefore
assessed in terms of their adaptability to climate change.

Figure 6.26 Future Changes – Flood Extents for the current scenario, MRFS and HEFS for
Borrisoleigh

Figure 6.26 outlines the 1% AEP flood event for the three scenarios modelled in this study,
namely the current, the MRFS and the HEFS.
Future Changes Adaptability
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The potential options identified have been further assessed using 5 criteria in an attempt to
identify low or no regret combinations of measures.
(i)

Does the option reduce vulnerability?

In addition to the measures outlined above to manage flood risk in the Borrisoleigh area, other
non-structural measures will be included at different SSA levels, such as sub-catchment and
UoM scale. These measures include Building regulations, Planning & Development and Public
awareness campaigns. These non-structural measures will be particularly applicable to
properties affected by the MRFS and the HEFS which take into account aspects such as
climate change and future development of the area.
(ii)

Does the option make space for water?

Options that provide additional space for flood water or at least do not restrict the flood water
and will perform better in future scenarios. Restricting the water with measures such as flood
defences which drive the levels up during increased flow are unlikely to perform as well. For
this reason, among others, flood defences are placed as far back from the river banks as
possible to allow for natural flood plains to accommodate the increase in flow. In this situation
however, properties are situated right beside/on the river bank and so the flood defences such
as walls etc. have to be placed much closer to the river and interrupt the flood plain. Options
1 and 2 for Borrisoleigh would create this situation although the closing off of any perceived
floodplains would be kept to a minimum by safely integrating with the existing infrastructure.
(iii)

Does the option deliver co-benefits?

The co-benefits for the proposed option for Borrisoleigh would be greater connectivity to the
river through the town. There is the capacity for a walkway to be constructed on top of the
embankments upstream and downstream of the town bridge, presenting an amenity to the
community.
(iv)

Does the option provide flexibility?

Flood Defences and improved channel conveyance (Options 1 and 2) are very adaptable in
situations where they are required to be so. Knowing the MRSF and HEFS flood extents allows
foundations to be designed to accommodate increases in wall height if/where necessary in the
future without having to remove the exiting defences. Similarly excess horizontal space can be
designated if embankments need to be raised to accommodate higher water levels in future
scenario situations. Also further channel improvements would be capable of dealing with
climate change.
(v)

Does the option allow for deferring/removing or abandoning?

Given the current risk, this option has no allowance for deferral or abandonment given the size
of the community and businesses located behind the proposed defences.
An objective for the potential option is to ensure that flood risk can be managed effectively and
sustainably into the future accounting for the potential impacts of climate change. Based on
this future changes adaptability assessment the following summarises how well the option
achieves this objective.
Option 1 ‘Combined Flood Defences and Improved Channel Conveyance (on Cromoge River
and on tributary in Cloolataggle)’ is adaptable at moderate cost, difficulty and impact. The
Score for this Multi Criteria Analysis Technical Objective is 3.
Option 2 ‘Combined Flood Defences, Improvement of Channel Conveyance (only on Cromoge
River)” is adaptable at moderate cost, difficulty and impact. The Score for this Multi Criteria
Analysis Technical Objective is 3.
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6.6 Cahir AFA, Co. Tipperary
This section presents the structural FRM Measures. These measures consist of one, or more
commonly a combination of FRM measures. The Do nothing / Existing and Do minimum are
not viable and therefore not discussed within this section. Only specific attention is given to
recommendation for the maintenance regime. As non-structural measures need to be
implemented on UoM scale these are not further discussed in this section. The section
provides further detail on Flood forecasting / warning whenever required.
6.6.1 Flood risk within Cahir
Cahir is located along the River Suir in County Tipperary. Cahir is at risk of fluvial flooding from
the River Suir and its tributary. The AFA and the existing flood risk are highlighted in Figure
6.27.

Figure 6.27 Flood Risk in Cahir AFA within a 1% AEP Fluvial Event for Flood Cell 1 & 2

Flood Cell 1 is located on the Tributary river (watercourse), approximately 550 m upstream of
where it joins with the River Suir. 14 commercial properties would be affected by flooding
during a 1% AEP flood event, see Figure 6.27.
Model simulations show that during a 1% AEP fluvial flood event out of bank flooding would
occur on the tributary river due to low bank levels and the presence of two restrictive structures
(orange circles in Figure 6.28)
Flood Cell 1 is defined as a complex Flood Cell based on the number of properties affected.
Within this Flood Cell a total of 27 properties (18 residential and 9 commercial) are affected by
the occurrence of a 1% fluvial flood event.
In Flood Cell 2, during a 1% AEP fluvial flood event out of bank flooding would occur on the
Suir River and one of the diverted channels due to low bank levels. Subsequently flood waters
would flow overland into Flood Cell 2, Flood Cell 2 is located close to the town centre of Cahir.
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This out of bank flooding in the diversion channel is exacerbated by a series of restrictive
structures (the road bridge ID: 2SUI6000240B, road bridge ID: 2SUI6000175B, road bridge ID:
2SUI2000406B, foot-bridge ID: 2SUI2000279D, weir ID: MSUIR093441, weir ID:
2SUI6000119 and weir ID: 2SUI2000258S).
Given that in this Flood Cell there are a substantial number of properties affected the flood risk
has therefore been considered complex.

Figure 6.28 Flood Risk in Cahir AFA within a 1% AEP Fluvial Event for Flood Cell 1
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Figure 6.29 Flood Risk in Cahir AFA within a 1% AEP Fluvial Event for Flood Cell 2

As shown in Figure 6.27, the main flood hazard associated within the Cahir AFA (Flood Cells
1&2) originates from the Suir river and its tributary.
Although Flood Cells 1 & 2 are complex, it is not appropriate to screen them together in the
Optioneering process as they have no interaction.
On completion of the Optioneering screening assessment all Flood Cells will be combined to
form complete options for the Cahir AFA.
6.6.2 Existing Regime
There is no existing regime in Cahir.
6.6.3 Monetary Damage and Benefit
Table 6-10 Monetary Damage and Benefit in Cahir AFA

Total in AFA
Annual Average Damage (AAD)

€ 10,127,568

Present Value Damage (pvD)

€ 220,303,515

Standard of Protection (SoP)

1% AEP Event

Number of Properties Benefiting from Design SoP

41

Minimum Present Value Benefit

€ 214,047,454

Capped Minimum Present Value Benefit

€ 66,671,727

1891_TECH_160824_Preliminary Options Report_Draft1

85

Suir CFRAM Study

Preliminary Options Report UoM16

6.6.4 Possible FRM Measures for Flood Cell 1 in Cahir AFA
Flood Warning/Forecasting
The application of flood warning / forecasting will be tested at UoM scale.
Flood Storage
This measure considers areas where flood water can be stored and then released at a
controlled rate thereby reducing the flow rate through the AFA and hence the level of flood
risk. This can be achieved by using existing depressions to create online or offline storage
areas or by identifying pinch points which could be dammed such as a restricted point along a
valley. Storage areas can be effective either upstream of the risk areas or within the risk area
where parks or open areas are located.
The volume of water required to be stored on the Tributary watercourse has been estimated
to be 38,100 m3. A review of the surrounding topography was carried out but no suitable
location was found to accommodate this volume of water. This measure is therefore
considered technically unfeasible for Flood Cell 1.
Improvement of Channel Conveyance
This measure focuses on increasing watercourse conveyance thereby lowering water levels
and reducing the associated flood risk. This can be achieved by lowering bed levels,
widening/reshaping the channel, removing channel/structure constrictions, culverting reaches
of watercourse and reducing roughness of the channel. While some of these activities can also
form part of the “Do Minimum” measure, Improvement of Channel Conveyance differs in that
it holistically addresses all risk areas.
A review of the impacts of lowering the bed level and replacing the under sized bridge into the
commercial park was undertaken for Flood Cell 1. This was identified as significantly improving
conveyance and reducing the flood risk.
The total length of tributary watercourse to be dredged was calculated to be 13.2 metres,
requiring a total volume of 2.7 m3 of excavated material.
A capacity assessment was carried out to ascertain the culvert size required at the entrance
to the commercial park (see Figure 6.30). Model results have shown that the present culvert
ID: 628.028 is not capable of conveying the peak flow during a 1% AEP fluvial event. The clear
flow area of the bridge needs to be at least 2 m2; the structure should also have an invert set
a minimum of 0.3 m below the bed of the river.

Figure 6.30 Tributary River, current condition of the culvert.
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The long section in Figure 6.31 shows the extent of channel bed reduction required. The figure
shows where lowering the bed level and upgrading the critical structure would reduce water
levels and prevent flooding during the 1% AEP event. The flooding downstream of the road
bridge results from waters leaving the channel upstream of the structure, so improving this
restriction solves the flooding in this area.

Figure 6.31 Long section of the Tributary River showing areas for improved conveyance

Minimum freeboard
: The minimum freeboard is defined as the minimum difference in
elevation required between the lowest point of the right/left bank of the river and the maximum
water level for a given flood. It has to be at least 0.3 metres for earth embankments.
As shown in Figure 6.31, during the 1% AEP event after improved conveyance the freeboard
is less than 0.3 metres at some points in the Tributary watercourse. Therefore, it is
recommended to rise a 5 m wide strip of ground by at least 0.15 metres to ensure that the
minimum freeboard required at those locations is achieved.
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Figure 6.32 Improvement of Channel Conveyance Flood Cell 1

In summary, improving channel conveyance along the tributary watercourse would involve
upgrading of the road bridge to the commercial park, reducing the bed level of the stream at
this location by approximately 0.53 metres and dredging 13.2 metres of channel.
The estimated cost of this measure would make this measure economically viable.
Recommendations for the Flood Cell 1:


Upstream of the study area, a visual inspection has confirmed that there is a lot of
vegetation within the stream (Figure 6.33). This should be cleaned out to decrease the
roughness and therefore reduce the water levels to the desired flow,



As the hydraulic model does not extend beyond cross section ID: “SUI5000931 the
possibility of flood water leaving the channel above the section and flowing overland
into the industrial was not determined. There it is recommended that further survey of
the channel and the surrounding land is undertaken further up the channel. If this risk
exists, then the construction of an embankment on this side of the commercial park
may be required,



Due to the 0.75 metres height and restrictive width of the existing culvert, it
recommended adding an additional culvert. This will act as the primary culvert, while
the existing one will remain to provide secondary assistance in the flood event. Due to
the dimensions of the new culvert, increasing the height of the roadway would be
necessary.

1891_TECH_160824_Preliminary Options Report_Draft1

88

Suir CFRAM Study

Preliminary Options Report UoM16

Figure 6.33 Existing vegetation within the Tributary watercourse

Flood Cell 1 is located approximately 550 m upstream of where it joins with the River Suir,
north of Cahir town. While the Flood Cell is not located within the SAC it is hydraulically linked
to the Lower River Suir SAC. The Hook Head SAC is located 69km downstream of Cahir.
Potential environmental impacts from improved channel conveyance have been identified. No
negative social impacts have been identified.
Flood Defences
Flood Defences refers to physical barriers which prevent water from entering an area such as
flood walls, embankments and barrages. As a general rule Flood Defences are kept as far
back from the river channel or coast line as possible allowing the floodplain function to remain
active. Where this is not possible, due to flood risk receptors being located within the floodplain,
Flood Defences are placed around the property boundary to afford it protection. Where space
allows flood embankments are used but where space is restricted flood walls are utilised.
A review was carried out to ascertain where embankments would be required to protect
existing properties within Flood Cell 1. Figure 6.34 shows the location of the embankments
required to protect properties during the 1% AEP event.
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Figure 6.34 Location of the embankment in Flood Cell 1

In order to ascertain the effectiveness of the embankments a hydraulic model was constructed
to simulate the measure. The model showed embankments with an average height of 1.12
metres and a total length of 264.5 metres would protect to the 1% AEP event.
An economic review estimated the cost of the embankment measure to be economically viable.
Recommendations for the Flood Cell 1:


As the hydraulic model does not extend beyond cross-section ID: SUI5000931 the
possibility of flood water leaving the channel above the section and flowing overland
into the industrial was not determined. There it is recommended that further survey of
the channel and the surrounding land is undertaken further up the channel. If this risk
exists, then the construction of an embankment on this side of the commercial park
may be required, see Figure 6.35.
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Figure 6.35 Long section of the Tributary river showing areas where embankments are required

Flood Cell 1 is located approximately 550 m upstream of where it joins with the River Suir,
north of Cahir town. While the Flood Cell is not located within the SAC it is hydraulically linked
with the Lower River Suir SAC. The Hook Head SAC is located 69km downstream of Cahir.
Potential environmental impacts from flood defences have been identified. No negative social
impacts have been identified.
The embankment measure in the Industrial Area of Cahir would aim not to cause hydrological
alterations that might impact these nearby environmentally sensitive sites. Therefore, this
measure will be put forward for consideration in the Optioneering process.
Diversion of Flow
This measure involves directing some of the floodwater via a new route thereby reducing flow
and associated flood risk along the original route. The new flow route would normally consist
of a constructed open channel and/or culvert system or an existing linear feature able to convey
the flow to a designated discharge point.
A technical review was conducted to identify possible flow diversion routes. No possible flow
diversion routes could be identified as the watercourse the lowest topographic route and is
surrounded by the commercial development.
Since no alternative diversion routes can be identified this measure is therefore technically
unfeasible.
6.6.5 Possible FRM Measures for Flood Cell 2 in Cahir AFA
Flood Storage
This measure considers areas where flood water can be stored and then released at a
controlled rate thereby reducing the flow rate through the AFA and hence the level of flood
risk. This can be achieved by using existing depressions to create online or offline storage
areas or by identifying pinch points which could be dammed such as a restricted point along a
valley. Storage areas can be effective either upstream of the risk areas or within the risk area
where parks or open areas are located.
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A review of the surrounding topography was carried out to locate possible storage areas. Only
one potential location was identified ( Quarry site ) on the Suir River upstream of Flood Cell 2
as shown in Figure 6.36, however no other suitable locations were identified.

Figure 6.36 Existing Reservoir Unit Flood Cell 2

The storage capacity of the quarry is estimated to be 1.1 million m3 for a 1% AEP water level.
This is approximately 50% of the required flood storage volume to protect Cahir during a 1%
AEP flood event. Therefore, this measure is technical unfeasible as a stand-alone measure.
Improvement of Channel Conveyance
This measure focuses on increasing watercourse conveyance thereby lowering water levels
and reducing the associated flood risk. This can be achieved by lowering bed level,
widening/reshaping channels, removing channel/structure constrictions, culverting reaches of
watercourse and reducing roughness of the channel.
In Flood Cell 2 there are several structures on the Suir River and on the two diversion channels
that restrict flow during the 1 % AEP fluvial event. These structures have been identified as the
road bridge ID: 2SUI6000240B, road bridge ID: MSUIR93386B road bridge ID:
2SUI6000175B, road bridge ID: 2SUI2000406B, foot-bridge ID: 2SUI2000279D, weir ID:
MSUIR093441, weir ID: 2SUI6000119 and weir ID: 2SUI2000258S as shown in Figure 6.37.
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Figure 6.37 Restrictive Structures on Flood Cell 2

Based on a site visit assessment, it can be stated that:


It is not possible to widen the diversion channel (labelled as 1 in Figure 6.37) with both
property boundaries and buildings forming the banks of the channel. Therefore, any
excavations would be restricted to lowering the bed level,



In the diversion channel (labelled as 1 in Figure 6.37), there is a lot of vegetation and
even an island within the stream. The aforementioned should be removed from the
stream.

To alleviate the fluvial flooding within the Flood Cell 2, channel excavation and bridge
underpinning was examined on the Suir River and on the two diversion channels.
Based on the Suir hydraulic model it was estimated that reducing the bed level of the diversion
channel 1 and diversion channel 3 by approximately 1.7 metres over a length of 264 metres
and 470 metres respectively, deepening the area “(labelled as 1.c in Figure 6.38) by
approximately 0.74 metres and reducing the bed level of the main channel by approximately
0.4 metres over a length of 475 metres would sufficiently reduce water levels in order to
prevent flooding. The underpinning of bridges 2SUI6000240B, 2SUI6000175B,
2SUI2000406B, 2SUI2000279D and MSUIR93386B and the upgrading of three existing weirs
2SUI6000119 ,2SUI2000258S and MSUIR093441 would also be required.
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Figure 6.38 Potential Location of Improvement of Channel conveyance in Flood Cell 2
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Figure 6.39 Long section of diversion channel 1 highlighting areas for improved conveyance

Figure 6.40 Long section of diversion channel 3 highlighting areas for improved conveyance
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Figure 6.41 Long section of main channel highlighting areas for improved conveyance

Due to the complexity and interaction of the flood risk within the main channel and the diversion
channels 1 & 3, model simulations have illustrated that the aforementioned works would only
benefit a few properties within this Flood Cell so it would be technically unfeasible as a
standalone measure. Nevertheless, it could be considered further if progressed in combination
with an additional FRM measure to provide the full SoP.
In summary, improved channel conveyance would include reducing bed levels in the diversion
channel 1 & 3, deepening an area upstream of the town and reducing the bed levels in the
main channel and downstream of the town. It was also involve underpinning 5 bridges and
upgrading the weirs on diversion channel 1,3 and the main channel. Potential environmental
impacts from these measures on the diversion and main channels have been noted in the MCA
analysis.
Flood Defences
Flood Defences refers to physical barriers which prevent water from entering an area such as
flood walls, embankments and barrages. As a general rule Flood Defences are kept as far
back from the river channel or coast line as possible allowing the floodplain function to remain
active. Where this is not possible, due to flood risk receptors being located within the floodplain,
Flood Defences are placed around the property boundary to afford it protection. Where space
allows flood embankments are used but where space is restricted flood walls are utilised.
A technical review was carried out to ascertain where Flood Defences would be required to
protect existing properties within Flood Cell 2. Figure 6.42 shows the location of the Flood
Defences required to protect properties during a 1% AEP event.
A visual inspection has confirmed that the diversion channel has property boundaries and
buildings forming the banks of the channel (Figure 6.38), therefore it is not possible to build
the flood defences required to provide the full SoP to the at risk properties situated on both
banks of the aforementioned channel as there is not enough space for them. Thus, this
measure has been considered as technically unfeasible; however, it could be considered
further if progressed in combination with an additional FRM measure to provide the full SoP.
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Figure 6.42 Location of Potential Flood Defences within Flood Cell 2

Figure 6.43 Existing conditions of Diversion Channel 1

Diversion of Flow
This measure involves directing some of the floodwater via a new route thereby reducing flow
and associated flood risk along the original route. The new flow route would normally consist
of a constructed open channel and/or culvert system or an existing linear feature able to convey
the flow to a designated discharge point.
A review was carried out to identify locations where one or more flow diversions routes could
be constructed to address the flood risk during a 1% AEP fluvial event in Flood Cell 2. No
suitable routes were identified.
Other Works
During a 1% AEP fluvial flood event out of bank flooding would occur on the Suir River and
one of the side channels (labelled as 1 in Figure 6.37) due to low bank levels. The majority of
the properties at risk from flooding in Flood Cell 2 are situated on both banks of the diverted
channel.
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The aforementioned properties at risk could be protected from flooding by constructing a
“Penstock sluice gate” (see Figure 6.44) upstream of where they are situated. The location of
the proposed measure is shown in Figure 6.45. It would be designed to regulate flood waters
in flood events, therefore reducing the water levels to the desired flow.
This measure is not technically feasible as a standalone measure as it does not provide the
full SoP to all the properties at risk within Flood Cell 2. It should be considered as part of a
combined option as it is effective at controlling the risk of flooding.

Figure 6.44 Example of a Penstock sluice gate (source: http://www.aquaticcontrol.co.uk/news)

Figure 6.45 Location of Penstock sluice gate in Flood Cell 2
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An economic review estimated the cost of installing the penstock sluice gate to be € 335,000.
This measure is therefore potentially economically viable subject to the cost of the measure
with which it is combined.
5.4.3 Summary of Possible FRM Measures from Flood Cells 1 & 2 for Cahir
AFA
The following FRM Measures have identified to address the flood risk arising from Flood Cell
1;


Improvement of Channel Conveyance,



Flood Defences.

Improvement of Channel Conveyance and Flood Defences as standalone measures have
passed through the screening process, since these Measures can provide the full protection
to all the properties at risk in Flood Cell 1 during the occurrence of a 1% AEP fluvial flood
event.
The following FRM Measures have identified to address the flood risk arising from Flood Cell
2;


Flood defences (Combined),



Improvement of Channel Conveyance (Combined),



Other works (Combined).

All the above, as standalone Measures, will not provide the full SoP to the at risk properties
situated in Flood Cell 2, it could only be achieved by finding a suitable combination of the
aforementioned measures.
6.6.6 Possible FRM Options for Cahir AFA
Flood Defences & Improvement of Channel Conveyance and Other Works as standalone
Measures can only provide partial protection during a 1% AEP fluvial event. These measures
would need to be combined between them to provide the full SoP for the Cahir AFA.
Option 1 – Flood Defences in Flood Cell 1 and Other Works, Improved Channel Conveyance
and Flood Defences in Flood Cell 2,
Option 2 – Improvement of Channel Conveyance in Flood Cell 1 and Other Works, Improved
Channel Conveyance and Flood Defences in Flood Cell 2.
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Option 1 – Hard Defences on the Tributary, Conveyance, Flood Defences & Other
Works on Main Suir.

Figure 6.46 Option 1 on the tributary river in Cahir AFA (Flood Cell 1)

Figure 6.47 Option 1 on the River Suir in Cahir AFA (Flood Cell 2)
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The at risk properties would be protected in the Cahir AFA by the combination of the following
measures:


A series of Flood Defences with an average height of (1.2 metres) and a total length of
(503 metres),



Installing a Penstock Sluice Gate in the diversion channel – Dimensions: height – 2
metres; width – 8 metres,



Upgrading one existing weir in the diversion channel,



Constructing one embankment with a height of (1.2 metres) and a length of (265
metres) along the upstream part of the tributary river.

The basic construction cost for the option items are summarized below:
Table 6-11 Option 1 Costs for Cahir AFA
Option Item

Quantity

Construction Cost

Embankments

265 m length, 1.2m high (average)

€ 60,914.66

Flood Defences

503 m length, 1.2 m high (average).

€ 675,148.94

Penstock Sluice Gate

2 m high, 8 m width.

€ 335,076.62

Upgrading of Weir

1.5 m high

€ 108,610.65

Area NPVd (uncapped)

Option Cost

Option NPVb (capped)

Benefit – Cost Ratio

€ 220,303,515

€ 2,585,931.03

€ 66,671,727

25.8
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Option 2 – Improved Conveyance on a Tributary, Conveyance, Flood Defences &
Other Works on Main Suir.

Figure 6.48 Option 2 on the tributary river in Cahir AFA (Flood Cell 1)

Figure 6.49 Option 2 on the river Suir in Cahir AFA (Flood Cell 2)
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The at risk properties would be protected in the Cahir AFA by the combination of the following
measures:


A series of Flood Defences with an average height of (1.2 metres) and a total length of
(503 metres),



Installing a Penstock Sluice Gate in the diversion channel – Dimensions: height – 2
metres; width – 8 metres,



Upgrading one existing weir in the diversion channel,



Upgrading one existing culvert on the tributary river.

The basic construction cost for the option items are summarized below:
Table 6-12 Option 2 Costs for Cahir AFA
Option Item

Quantity

Construction Cost

Upgrading of Culvert

Clear flow area of 2 m 2

€ 169,409.73

Flood Defences

503 m length, 1.2 m high (average).

€ 675,148.94

Penstock Sluice Gate

2 m high, 8 m width.

€ 335,076.62

Upgrading of Weir

1.5 m high

€ 108,610.65

Area NPVd (uncapped)

Option Cost

Option NPVb (capped)

Benefit – Cost Ratio

€ 220,303,515

€ 2,726,949.27

€ 66,671,727

24.5

6.6.7 AFA Sensitivity to Future Changes
During a MRFS 1% AEP flood event, there would be an increase in flood extent and
subsequently 3 additional properties would be affected. The (uncapped) AAD would increase
from € 10,127,568 to € 12,192,015. During a HEFS 1% AEP flood event another 6 additional
buildings will be affected. The (uncapped) AAD would increase from € 10,127,568 to €
12,395,648, which is a marginal difference with the MRFS. As a result of the increase from
Current to MRFS, Cahir would be considered at moderate vulnerability. Options should
therefore be assessed in terms of their adaptability to climate change.
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Figure 6.50 Future Changes – Flood Extents for the current scenario, MRFS and HEFS for Cahir
Flood Cell 1

Figure 6.51 Future Changes – Flood Extents for the current scenario, MRFS and HEFS for Cahir
Flood Cell 2
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Figure 6.50 and Figure 6.51 outlines the 1% AEP flood event for the three scenarios modelled
in this study, namely the current, the MRFS and the HEFS.
Future Changes Adaptability
The potential options identified have been further assessed using 5 criteria in an attempt to
identify low or no regret combinations of measures.
(i)

Does the option reduce vulnerability?

In addition to the measures outlined above to manage flood risk in the Cahir area, other nonstructural measures will be included at different SSA levels, such as sub-catchment and UoM
scale. These measures include Building regulations, Planning and Development and Public
awareness campaigns. These non-structural measures will be particularly applicable to
properties affected by the MRFS and the HEFS which take into account aspects such as
climate change and future development of the area.
(ii)

Does the option make space for water?

Options that provide additional space for flood water or at least do not restrict the flood water
will perform better in future scenarios. Restricting the water with measures such as flood
defences which drive the levels up during increased flow are unlikely to perform as well. For
this reason, among others, flood defences are placed as far back from the river banks as
possible to allow for natural flood plains to accommodate the increase in flow. In this situation
however, properties are situated right beside/in the river bank and so the flood defences such
as walls etc. have to be placed much closer to the river and interrupt the flood plain. The
identified Options 1 & 2 for Cahir would create this situation.
(iii)

Does the option deliver co-benefits?

There are no co-benefits identified for the proposed options for Cahir.
(iv)

Does the option provide flexibility?

Flood Defences are very adaptable in situations where they are required to be so. Knowing
the MRSF and HEFS flood extents allows foundations to be designed to accommodate
increase in wall height if/where needed in the future without having to remove the exiting
defence. Similarly, excess horizontal space can be designated if embankments need to be
raised to accommodate higher water levels in future scenario situations. Further channel
improvements could increase dealing with climate change. Options 1 & 2 for Cahir AFA would
provide enough flexibility for the MRFS and HEFS.
(v)

Does the option allow for deferring/removing or abandoning?

Given the current risk, this option has no allowance for deferral or abandonment given the
business located behind the proposed defences.
An objective for the potential option is to ensure that flood risk can be managed effectively and
sustainably into the future accounting for the potential impacts of climate change. Based on
this future changes adaptability assessment the following summarises how well the option
achieves this objective.
Option 1 ‘Hard Defences on the Tributary, Conveyance, Flood Defences & Other Works on
Main Suir’ for Cahir is adaptable at moderate cost, difficulty and impact. The Multi Criteria
Analysis Score was this technical objective is 3.
Option 2 ‘Improved Conveyance on a Tributary, Conveyance, Flood Defences & Other Works
on Main Suir” is adaptable at moderate cost, difficulty and impact. The Multi Criteria Analysis
Score was this technical objective is 3.
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6.7 Fethard AFA, Co. Tipperary
This section presents the structural FRM Measures. These measures consist of one, or more
commonly a combination of FRM measures. The Do nothing / Existing and Do minimum are
not viable and therefore not discussed within this section. Only specific attention is given to
recommendation for the maintenance regime. As non-structural measures need to be
implemented on UoM scale these are not further discussed in this section. The section
provides further detail on Flood forecasting / warning whenever required.
6.7.1 Flood risk within Fethard
Fethard is located on the River Clashawley in County Tipperary which poses a fluvial flooding
for the town. The AFA and the existing flood risk are highlighted in Figure 6.52.

Figure 6.52 Flood Risk in Fethard AFA within a 1% AEP Fluvial Event

The river is a relative minor stream during normal conditions, but after significant rainfall it can
quickly become much bigger and can cause flooding and damage. The flooding still occurs
despite the presence of a public amenity space in the form of a river park along the banks of
the river within the town. Figure 6.52 shows 12 residential and 6 non-residential properties are
affected during the 1% AEP flood event. During the December 2015 flood, the Ballroom hall
flooded as well, while it is not presented as affected. This property flooded because of blockage
upstream in the river. When completing the Optioneering for Fethard, this property was taken
into account to be protected from flooding. Flood Cell 1 is a discrete area affected by a single
flood mechanism so is considered local.

1891_TECH_160824_Preliminary Options Report_Draft1

106

Suir CFRAM Study

Preliminary Options Report UoM16

6.7.2 Existing Regime
There is no existing regime for Fethard.
6.7.3 Monetary Damage and Benefit
Table 6-13 Monetary Damage and Benefit in Fethard AFA
Total in AFA
Annual Average Damage (AAD)

€ 373,061

Present Value Damage (pvD)

€ 8,115,131

Standard of Protection (SoP)

1% AEP Event

Number of Properties Benefiting from Design SoP

18

Minimum Present Value Benefit

€ 7,865,257

Capped Minimum Present Value Benefit

€ 5,083,597

6.7.4 Possible FRM Measures for Fethard AFA
Do Minimum
As the degree of flood risk stays as present, with a number of properties frequently flooded
during extreme events, the resulting SoP is considered unacceptable and this measure should
therefore be rejected from the screening process.
In the case of Fethard town, the Tidy Towns committee have been performing clearance
activities in the river. It is recommended that these cleaning activities form part of a
maintenance regime on the river and continue in the future. Figure 6.53 shows clearance of
the channel and banks at the downstream weir. Figure 6.54 shows how rapidly the vegetation
grows back which implies that regular maintenance/channel clearance is required during the
year.
Upstream of the road bridge on Main Street maintenance is required with trees hanging over
the river. These trees heavily damage the road bridge or could cause blockage when the river
would take them during a serious flood event.

Figure 6.53 Left image shows no clearance (July ’07) and the right image shows clearance (May
’16) upstream of the weir and footbridge
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Figure 6.54 Channel two months after clearance (27 July 2016)

Flood Warning/Forecasting
The gauging station at Money park has been taken out of operation since December 2010. It
is recommended to reinstall and start monitoring the stages and flows in the River Clashawley
again to monitor the effects of climate change and further validate developed hydraulic models.
Flood Storage
This measure considers areas where flood water can be stored and then released at a
controlled rate thereby reducing the flow rate through the AFA and hence the level of flood
risk. This can be achieved by using existing depressions to create online or offline storage
areas or by identifying pinch points which could be dammed such as a restricted point along a
valley. No suitable depressions have been found in the vicinity of Fethard. Furthermore, it is
believed that the flooding issue can be solved locally.
Improvement of Channel Conveyance
This measure focuses on improving channel conveyance thereby lowering water levels and
reducing the associated flood risk. Within the AFA of Fethard this can be achieved by:


Lowering bed level,



Removing old sewerage pipe just downstream of main street bridge,



Removing constrictions within the flood plain,



Upgrading weir at the downstream end of the town at the footbridge,



Reducing roughness of the channel by channel clearance (as part of maintenance
regime).

In Flood Cell 1, a hydraulic review was carried out to ascertain where improvement of channel
conveyance could potentially be undertaken to protect the affected property. The water levels
in the vicinity of the properties most at risk have to be reduced by approximately 0.6 – 1.0m. It
is unrealistic to achieve this order of water level lowering with only improvement of channel
conveyance. Therefore, this measure is considered technically unfeasible as a standalone
option. However, it may be feasible in combination with another flood risk management
measure.
Channel lowering is required at the upstream part of the town, just downstream of the bridge.
Figure 6.55 already shows the channel at this location is relatively shallow. During extreme
events at this location the river easily goes out of bank and floods the area especially on the
left bank.
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Figure 6.55 Relatively shallow and broad channel with lots of vegetation

Figure 6.56 shows an old sewerage pipe across the river which tends to function as a weir.
Removal of the weir is required because upstream of this pipe up to the road bridge the water
level remains too high even after channel dredging. The upstream bed at the pipe needs to be
levelled until it connects with the downstream level. Downstream of the weir (the drop) is rather
deep at 1.7m.

Figure 6.56 Old sewerage pipe needs to be removed, because it is holding up the water to much
during a flood event.
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Figure 6.57 shows the flood plain area on the left bank downstream of the Watergate road
bridge. As can be seen, this area is heavily vegetated and there are some derelict buildings
and an old wall. This area should be assigned as dedicated flood plain and therefore cleared
and shaped accordingly so that it can properly contribute to reducing the flood risk.

Figure 6.57 Flood plain clearance / removing constrictions (Left photo taken from the other
side of the river) (Right photo taken over the wall shown in previous figure)

Figure 6.58 show the downstream weir at the footbridge that needs to be upgraded.
Depositions upstream of the weir have formed a bank over a number of years. This area as
well as downstream of the weir needs to be cleared. The weir is required to keep sufficient
water in the river during low flows.

Figure 6.58 Downstream weir at the footbridge which needs to be upgraded (Left photo looking
downstream and Right looking upstream)

Figure 6.59 shows an area downstream of the foot bridge where further clearance is required
and this area should be part of the regular maintenance scheme.
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Figure 6.59 Channel clearance required (where the bushes are), downstream of the footbridge

Figure 6.60 shows the hydraulic model results including all improvement of channel
conveyance measures. The results show the water level dropped by 0.3 – 1.0 m along the
reach of the channel. Figure 6.61 shows the revised 1% AEP flood extent. At the main street
bridge this measure works very efficiently. This flow stays in bank and would not undermine
the town wall and therefore reduces the pressure to this area. This is mainly due to the removal
of the old sewerage pipe. The improvement of channel conveyance does not protect all
properties at risk (properties along the Valley and Abbeyville remain at risk). Therefore, this
measure can’t be applied as a standalone option and needs to be combined with another flood
risk management measure.

Figure 6.60 Hydraulic model results: Red line shows water level after Improvement of Channel
Conveyance (CLASW008238J = Mainstreet bridge, CLASW007830 = Watergate bridge and
CLASW007630W = at downstream Abbeyville foot bridge)
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Figure 6.61 Location of Improvement of Channel Conveyance and revised 1% AEP Extent
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Flood Defences
Flood Defences refers to physical barriers which prevent water from entering an area such as
flood walls or embankments. As a general rule Flood Defences are kept as far back from the
river channel as possible allowing the floodplain function to remain active. Where space allows
flood embankments are used but where space is restricted flood walls are utilised.
A review was carried out to ascertain where Flood Defences would be required to protect
existing properties within Flood Cell 1. This can be achieved by:


Flood walls,



Embankments,



Upgrading existing walls,



Flood gates.

Figure 6.62 shows the location of the Flood Defences required to protect properties during the
1% AEP flood event.

Figure 6.62 Location of Flood Defences in Flood Cell 1
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Table 6-14 Possible Flood Wall Locations in Fethard AFA

Four Flood Wall Locations:
Top Left: At the Ballroom dancing school as
water levels will rise due to further constriction
of the flow.
Top Right: At the Valley at the start of the park
downstream of the Watergate bridge.
Bottom Left: Two walls at the properties at
Abbeyville to keep the flood water within the
river channel. Current raised level was created
by the locals.
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Table 6-15 Possible Embankment Locations in Fethard AFA

Embankments would be required at 5 locations:
Top Left: At the private residence along the
town hall to prevent house behind from flooding
and secure the flow within the river bank.
Top Right: Opposite of private park along flood
plain. Already there is an existing embankment
which needs to raised up to the level of the
existing walls.
Middle Left: Along the Tipperary Council
property.
Middle Right: Along the flood plain at the Valley.
Already there is an existing embankment which
needs to raised up to a sufficient level.
Bottom Left: Downstream of the Church and
two residential properties
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Table 6-16 Upgrading of Existing Walls in Fethard

Upgrading of existing walls is required at 3
locations:
Top Left: Downstream of the road bridge at Main
Street.
Top Right: The wall of the Tipperary Council
property.
Bottom Left: At Abbeyville, the existing
embankment was constructed by the property
owner. It appears to leak during high water level
in the river.

Flood gates are proposed for an opening connecting the River park and the surrounding areas.
When flood events occur these gates can be installed/closed. In summary, flood gates are
required at seven locations.
Downstream of the road bridge at Main Street besides the upgrading of the town wall, one
flood gate is required, see Table 6-17.There are three openings in total. Location numbered
‘1’ would require flood gates. Location ‘2’ is a walkway to Main Street and would not require
protection as no properties would be affected if flood waters entered into this passage. Location
‘3’ would be protected by the embankment along the river channel.
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Table 6-17 Possible Flood Gate Locations in Town Wall

1
2
3

Top Left: Three Openings in town wall at the
Main street road bridge
Top Right: Opening No. 1 in Town wall
Middle Left: Opening no. 2 in town wall (from
other side of the river)
Middle Right: Opening no. 2 is a passage to
Main Street and privately owned.
Bottom Left: Opening no. 3 in town wall (three in
total)
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Table 6-18 Possible Flood Gate Locations around the town

Top Left: At Ballroom dance school to allow for
access to the river park
Top Right: Opening to storage aera of the
church
Middle Left: Opening at foot bridge opposite of
church
Middle Right: Small opening beside Tipperary
Council property
Bottom Left: Entrance to river park along the
Valley
Bottom Right: Entrance to footbridge opposite of
Glanbia
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Diversion of Flow
This measure involves directing some of the floodwater via a new route thereby reducing flow
and associated flood risk along the original route. The new flow route would normally consist
of a constructed open channel and/or culvert system or an existing linear feature able to convey
the flow to a designated discharge point.
Diversion from the Suir River upstream of Flood Cell 1 was identified but only protected a few
properties at risk within Flood Cell 1. Analysis of the topography also shows the fall of the land
will not accommodate these flow diversions making this measure technically unfeasible.
6.7.5 Summary of Possible FRM Measures for Fethard AFA
The following FRM measure have been carried forward to address the flood risk arising from
Flood Cell 1;


Flood Defences,



Combined Flood Defences and Improvement of Channel Conveyance.
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6.7.6 Possible FRM Options for Fethard AFA
Option 1 Flood Defences

Figure 6.63 Option 1 Fethard AFA

At risk properties would be protected by a series of flood walls and embankments.
Furthermore, existing walls would be upgraded. The Flood Defences will provide the design
SoP of 1% AEP for fluvial flood events, see Figure 6.63. This option is slightly more expensive
than option 2.
The basic construction cost for the option items are summarized below.
Table 6-19 Option 1 Cost Fethard AFA
Option Item

Quantity

Flood wall

184 m length, 1.3 m high (average)

Upgrading existing walls

116 m length, 1.3 m high (average)

Embankment

621 m length, 1.2 / 1.0 m high
(average)

Flood gates
Area NPVd (uncapped)
€ 8,115,131

Construction Cost

3 No. 2x3 m

€ 1,586,989
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€ 132,018.80
€ 136,717.27

4 No. 2 m
Option Cost

€ 408,635.88

Option NPVb
(capped)
€ 5,083,597

Benefit – Cost Ratio
3.20

120

Suir CFRAM Study

Preliminary Options Report UoM16

Option 2 Flood Defences and Improvement of Channel Conveyance

Figure 6.64 Option 2 Fethard AFA

At risk properties would be protected by a combination of Flood Defences and Improvement
of Channel Conveyance. The Improvement of Channel Conveyance reduces the 1% AEP
extents and results in lower Flood Defences compared to the standalone Flood Defences
measure. This option will provide the design SoP of 1% AEP for fluvial flood events, see Figure
6.64. This option is slightly more economically viable than option 1.
The basic construction cost for the option items are summarized below:
Table 6-20 Option 2 Costs Fethard AFA
Option Item

Quantity

Flood wall

40 +15 m length, 0.6 m high (average)

Upgrading existing walls

117 m length, 0.6 m high (average)

Embankment

59 m length, 1.0 m high (average)
269 m length, 1.2 m high (average)

Construction Cost
€ 119,111.45
€ 73,547.36

Flood gates

2 No. 2 m

€ 22,662.08

Removal of old
sewerage pipe

1x 15 m

€ 15,000.00

Upgrade of weir

1x

€ 90,522.93

Channel dredging

Over 1500m, average 0.50m = 9,000 m3

€ 288,150.18

Flood plain clearance

Area =7,000 m 2

€ 15,000.00
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Option Cost

Option NPVb (capped)

€ 1,443,135

€ 5,083,597

Benefit – Cost
Ratio
3.52

6.7.7 AFA Sensitivity to Future Changes
During a MRFS 1% AEP flood event, there would be an increase in flood extent and
subsequently 17 additional properties would be affected. The (uncapped) AAD would increase
from € 373,061 to € 8,341,080. During a HEFS 1% AEP flood event 25 additional building will
be affected. The (uncapped) AAD would increase from € 373,061 to € 8,990,885, which is a
marginal difference with the MRFS. As a result of the significant increase from Current to
MRFS, Fethard would be considered at high vulnerability. Options should therefore be
assessed in terms of their adaptability to climate change.

Figure 6.65 Future Changes – Flood Extents for the current scenario, MRFS and HEFS for Fethard

Figure 6.65 outlines the 1% AEP flood event for the three scenarios modelled in this study,
namely the current, the MRFS and the HEFS. It also outlines the number of properties affected
by the current scenario 1% AEP flood event, the additional properties which would be added
to that number under the MRFS and again the additional properties that would be added under
the HEFS.
Future Change Adaptability
The potential option identified has been further assessed using 5 criteria in an attempt to
identify low or no regret combinations of measures.
(i)

Does the option reduce vulnerability?

In addition to the measures outlined above to manage flood risk in the Fethard area, other nonstructural measures will be included at different SSA levels, such as sub-catchment and UoM
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scale. These measures include Building regulations, Planning and Development and Public
awareness campaigns. These non-structural measures will be particularly applicable to
properties affected by the MRFS and the HEFS which take into account aspects such as
climate change and future development of the area.
(ii)

Does the option make space for water?

Options that provide additional space for flood water or at least do not restrict the flood water
will perform better in future scenarios. Restricting the water with measures such as flood
defences which drive the levels up during increased flow are unlikely to perform as well. For
this reason, among others, flood defences are placed as far back from the river banks as
possible to allow for natural flood plains to accommodate the increase in flow. In this situation
however, properties are situated right beside/in the river bank and so the flood defences such
as walls etc. have to be placed much closer to the river and interrupt the flood plain. The
identified Option 1 for Fethard would create this situation. Option 2 already provides more
space for water.
(iii)

Does the option deliver co-benefits?

There are no co-benefits identified for the proposed option for Fethard.
(iv)

Does the option provide flexibility?

Flood Defences (Option 1) are very adaptable in situations where they are required to be so.
Knowing the MRSF and HEFS flood extents allows foundations to be designed to
accommodate increase in wall height if/where needed in the future without having to remove
the exiting defence. Similarly, excess horizontal space can be designated if embankments
need to be raised to accommodate higher water levels in future scenario situations. Further
channel improvements (Option 2) could be required for Option 1 to deal with the effects of
climate change in the future.
(v)

Does the option allow for deferring/removing or abandoning?

Given the current risk, this option has no allowance for deferral or abandonment given the
business located behind the proposed defences.
An objective for the potential option is to ensure that flood risk can be managed effectively and
sustainably into the future accounting for the potential impacts of climate change. Based on
this future changes adaptability assessment the following summarises how well the option
achieves this objective.
Option 1 Flood Defences in Fethard is adaptable at moderate cost, difficulty and impact. The
Score for this Multi Criteria Analysis Technical Objective is 3.
Option 2 Combined Flood defences and Improvement of Channel Conveyance is adaptable at
limited cost, difficulty and impact. The Score for this Multi Criteria Analysis Technical Objective
is 4.
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6.8 Golden AFA, Co. Tipperary
This section presents the structural FRM Measures. These measures consist of one, or more
commonly a combination of FRM measures. The Do nothing / Existing and Do minimum are
not viable and therefore not discussed within this section. Only specific attention is given to
recommendation for the maintenance regime. As non-structural measures need to be
implemented on UoM scale these are not further discussed in this section. The section
provides further detail on Flood forecasting / warning whenever required.
6.8.1 Flood risk within Golden
Golden is located on the River Suir in County Tipperary. Golden is at risk of fluvial flooding
from the River Suir. The AFA and the existing flood risk are highlighted in Figure 6.66.

Figure 6.66 Flood Risk in Golden AFA within a 1% AEP Fluvial Flood Extent

Flood Cell 1 is located on the Suir River, close to the south-western extent of the Golden AFA
boundary; all the properties at risk of flooding due to a 1% AEP fluvial event are contained in
this single Flood Cell.
A site visit inspection & modelling results have shown that during a 1 % AEP fluvial event a
total of 8 properties (4 non-residential and 4 residential) are affected by a 1% AEP fluvial flood
event. During the aforementioned, there is insufficient capacity in the channel to convey the
flood water, consequently out of bank flooding occurs.
This out of bank flooding is exacerbated by two restrictive structures (the road bridge ID:
13SU1000185B and the road bridge ID: MSUIR113377B) and the presence of a gap in a wall
which allows water to flow through it.
As shown in Figure 6.66, the main flood risk associated within the Golden AFA (Flood Cell 1)
originates from the Suir River.
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6.8.2 Existing Regime
There is no existing regime in the Golden AFA.
6.8.3 Monetary Damage and Benefit
Table 6-21 Monetary Damage and Benefit for Golden AFA

Total in AFA
Annual Average Damage (AAD)

€ 53,118

Present Value Damage (pvD)

€ 1,155,468

Standard of Protection (SoP)

1% AEP Event

Number of Properties Benefiting from Design SoP

8

Minimum Present Value Benefit

€ 977,107

Capped Minimum Present Value Benefit

€ 977,107

6.8.4 Possible FRM Measures for Golden AFA
Flood Warning/Forecasting
A network of gauging stations is located within the River Suir catchment. Real-time use of the
stage data could be used for flood forecasting. Holycross is located 17 km upstream of Golden
and has a gauging station (16002) at Beakstown. This gauge is already connected to OPW
website where real-time stage and flow data is provided on www.waterlevel.ie. Therefore,
accurate levels are known during the extreme event. In order to mitigate flood damage, a flood
warning /forecasting system needs to be considered in combination with other measures such
as a Response Plan, Public Awareness and therefore is not suitable as a stand-alone measure.
Furthermore, flood warning / forecasting has been considered at UoM scale.
Flood Storage
This measure considers areas where flood water can be stored and then released at a
controlled rate thereby reducing the flow rate through the AFA and hence the level of flood
risk. This can be achieved by using existing depressions to create online or offline storage
areas or by identifying pinch points which could be dammed such as a restricted point along a
valley. Storage areas can be effective either upstream of the risk areas or within the risk area
where parks or open areas are located.
The volume of water required to be stored has been estimated to be 1.3 million m3. A review
of the surrounding topography was carried out but no suitable location was found to
accommodate this volume of water. In addition, based on a hydraulic review, it has been
calculated that the water levels in the vicinity of the properties have to be reduced by more
than 0.3 m at some locations, to achieve this order of water level reduction is likely not to be
cost-beneficial.
Therefore, due to the aforementioned, this measure has been considered both technically and
economically unfeasible.
Improvement of Channel Conveyance
This measure focuses on increasing watercourse conveyance thereby lowering water levels
and reducing the associated flood risk. This can be achieved by lowering bed level,
widening/reshaping channels, removing channel/structure constrictions, culverting reaches of
watercourse and reducing roughness of the channel.
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A technical review was carried out to ascertain which of the aforementioned works would be
required in order to achieve the desired SoP within Flood Cell 1. Two structures have been
identified as restricting the flow during the 1 % AEP fluvial event (road bridge ID:
13SU1000185B and road bridge ID: MSUIR113377B), see Figure 6.67.
To alleviate the fluvial flooding within the Flood Cell 1, widening and lowering channels and
bridge underpinning were examined on the Suir River and on the diversion channel (Labelled
as 2 in Figure 6.67). This figure shows where lowering / widening the bed level and upgrading
the two critical structures would reduce water levels and prevent flooding during the 1% AEP
event.

Figure 6.67 Potential Location of Improvement of Channel conveyance in Flood Cell 1

The long sections in Figure 6.68 and shows the extents of channel bed reduction required on
the Suir River and on the diversion channel respectively.
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Figure 6.68 Long section of the Suir River highlighting areas for improved conveyance

Figure 6.69 Long section of the diversion channel highlighting areas for improved conveyance

Model simulations have shown that the improvement of channel conveyance will achieve the
desired level of flood protection, thus it has been considered technically feasible. Figure 6.70
compares the two flood extents: the Q100 fluvial flood extents without channel conveyance
improvement and the Q100 fluvial flood extents after channel conveyance improvement.
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Figure 6.70 Comparison of the 1% AEP fluvial flood extent after and before channel conveyance
improvement

In summary, improving channel conveyance along the Suir River and the diversion channel
would involve underpinning of bridges ID: 13SU1000185B and ID: MSUIR113377B, reducing
the bed level of the river by approximately 0.7 metres over a length of 655 metres and widening
the channels by approximately 11 metres over a length of 780 metres; the aforementioned
works would require a total volume of 28,840 m3 of excavated material.
An economic review estimated the cost of improving the Channel Conveyance to be
economically unviable.
Flood Defences
Flood Defences refers to physical barriers which prevent water from entering an area such as
flood walls, embankments and barrages. As a general rule Flood Defences are kept as far
back from the river channel or coast line as possible allowing the floodplain function to remain
active. Where this is not possible, due to flood risk receptors being located within the floodplain,
Flood Defences are placed around the property boundary to afford it protection. Where space
allows flood embankments are used but where space is restricted flood walls are utilised.
A visual inspection was carried out to assess the current conditions of the stones walls situated
in Flood Cell 1, it was confirmed that the aforementioned walls cannot be considered as flood
walls, consequently they would need to be replaced to ensure that they will work properly in
flood events, containing the flood waters and therefore providing the desire SoP. In addition,
there are some gaps along the aforementioned walls (see Figure 6.71); while these gaps
provide access to the river in normal flow conditions; they are weak points during flood events.
To keep the existing access to the river and to control the water in flood events, demountable
barriers & flood gates would be required.
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Figure 6.71 Existing gap in stone wall, Flood Cell 1

A review was carried out to ascertain where embankments & flood walls & demountable
barriers would be required to protect existing properties during the 1% AEP flood event within
Flood Cell 1 (Figure 6.72).

Figure 6.72 Potential Location of Flood Defences within Flood Cell 1 in Golden

In order to ascertain the effectiveness of the embankments & flood defences a hydraulic model
was constructed to simulate the measure. The model showed this combination of flood
defences and embankments would protect to the 1% AEP flood event with an average height
of 1.2 metres a total length of 50 metres and 425 metres respectively.
An economic review estimated the cost of the combination of flood defences, embankments
and demountable barrier to be economically viable.
Golden is within the Lower River Suir SAC. The Hook Head SAC is located 81km downstream
of Golden. Potential environmental impacts from flood defences have been identified.
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Diversion of Flow
This measure involves directing some of the floodwater via a new route thereby reducing flow
and associated flood risk along the original route. The new flow route would normally consist
of a constructed open channel and/or culvert system or an existing linear feature able to convey
the flow to a designated discharge point.
A technical review was conducted to identify possible flow diversion routes. No possible flow
diversion routes have been identified as the two streams already occupy the lowest
topographic.
Since no alternative diversion routes can be identified this measure is therefore technically
unfeasible.
Individual Property Protection
While this method would not provide the required SoP due to its temporary nature and
associated uncertainly, it may be advantageous to consider as an alternative should all other
methods which do provide the design SoP fail the pass through the screening process.
As flood depths are less than 0.6m, individual property protection and flood resilience may be
a viable flood risk management option if all the aforementioned methods are found unsuitable.
6.8.5 Summary of Possible FRM Measures for Golden AFA
The following FRM measure have been carried forward to address the flood risk arising from
Flood Cell 1;


Flood Defences.
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6.8.6 Possible FRM Options for Golden AFA
Option 1 Flood Defences

Figure 6.73 Option 1 Golden AFA

The at-risk properties can be protected in the Golden AFA by a series of flood walls,
embankments and one demountable barrier. The aforementioned combination of flood
defences and embankments would protect to the 1% AEP flood event with an average height
of 1.2 metres a total length of 50 metres and 425 metres respectively.
The basic construction cost for the option items are summarized below:
Table 6-22 Option 1 Costs Golden AFA
Option Item

Quanity

Construction Cost

Embankments (with 5 m pile)

425 m length, 1 m high (average)

€ 380,656.44

Flood Defences (with sheet piling)

50 m length, 1.2 m high
(average).

€ 18,114.63

Demountable Barrier

1.5 m length, 1.2 m high.

€ 20,266.62

Area NPVd (uncapped)

Option Cost

Option NPVb (capped)

Benefit – Cost
Ratio

€ 1,155,468

€ 965,258.79

€ 977,107

1.01
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6.8.7 AFA Sensitivity to Future Changes
During a MRFS 1% AEP flood event, there would be a minor increase in flood extent and
subsequent number of properties that would be affected. The resultant number of properties
affected in the MRFS increases from 8 to 10 properties. The (uncapped) AAD would increase
from € 53,118 to € 130,854. During a HEFS 1% AEP flood event, two additional buildings will
be affected, having a total of 12 properties affected by flooding in this scenario. The (uncapped)
AAD would increase from € 53,118 to € 148,839, which is a marginal difference with the MRFS.
As a result, Golden would be considered at moderate vulnerability. Options should therefore
be assessed in terms of their adaptability to climate change.

Figure 6.74 Future Changes – Flood Extents for the current scenario, MRFS and HEFS for Golden

Figure 6.74 outlines the 1% AEP flood event for the three scenarios modelled in this study,
namely the current, the MRFS and the HEFS. It also outlines the number of properties affected
by the current scenario 1% AEP flood event, the additional properties which would be added
to that number under the MRFS and again the additional properties that would be added under
the HEFS.
Future Changes Adaptability
The potential option identified has been further assessed using 5 criteria in an attempt to
identify low or no regret combinations of measures.
(i)

Does the option reduce vulnerability?

In addition to the measures outlined above to manage flood risk in the Golden area, other nonstructural measures will be included at different SSA levels, such as sub-catchment and UoM
scale. These measures include Building regulations, Planning and Development and Public
awareness campaigns. These non-structural measures will be particularly applicable to
properties affected by the MRFS and the HEFS which take into account aspects such as
climate change and future development of the area.
(ii)

Does the option make space for water?
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Options that provide additional space for flood water or at least do not restrict the flood water
will perform better in future scenarios. Restricting the water with measures such as flood
defences which drive the levels up during increased flow are unlikely to perform as well. For
this reason, among others, flood defences are placed as far back from the river banks as
possible to allow for natural flood plains to accommodate the increase in flow. In this situation
however, properties are situated right beside/in the river bank and so the flood defences such
as walls etc. have to be placed much closer to the river and interrupt the flood plain. The
identified Option 1 for Golden would create this situation.
(iii)

Does the option deliver co-benefits?

There are no co-benefits identified for the proposed option for Golden.
(iv)

Does the option provide flexibility?

Option 1 (Flood Defences) is very adaptable in situations where they are required to be so.
Knowing the MRSF and HEFS flood extents allows foundations to be designed to
accommodate increase in wall height if/where needed in the future without having to remove
the exiting defence. Similarly excess horizontal space can be designated if embankments need
to be raised to accommodate higher water levels in future scenario situations.
(v)

Does the option allow for deferring/removing or abandoning?

Given the current risk, this option has no allowance for deferral or abandonment given the
business located behind the proposed defences.
An objective for the potential option is to ensure that flood risk can be managed effectively and
sustainably into the future accounting for the potential impacts of climate change. Based on
this, future changes adaptability assessment the following summarises how the option
achieves this objective.
Option 1 Flood Defences in Golden is adaptable at moderate cost, difficulty and impact. The
Score for this Multi Criteria Analysis Technical Objective is 3.
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6.9 Holycross AFA, Co. Tipperary
This section presents the structural FRM Measures. These measures consist of one, or more
commonly a combination of FRM measures. The Do nothing / Existing and Do minimum are
not viable and therefore not discussed within this section. Only specific attention is given to
recommendation for the maintenance regime. As non-structural measures need to be
implemented on UoM scale these are not further discussed in this section. The section
provides further detail on Flood forecasting / warning whenever required.
6.9.1 Flood risk within Holycross
Holycross is located on the River Suir in County Tipperary. Holycross is at risk of fluvial flooding
from the River Suir. The AFA and the existing flood risk are highlighted in Figure 6.75.

Figure 6.75 Flood Risk in Holycross AFA within a 1% AEP Fluvial Event for Flood Cells 1

Out of bank flooding would occur on the Suir River (Figure 6.75), starting from 20% and 5%
AEP flood events due to insufficient channel capacity which would inundate the floodplain. One
commercial and one residential property would be affected respectively. Flood Cell 1 is a
discrete area affected by a single flood mechanism so is considered local.
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6.9.2 Existing Regime
There is no existing regime for Holycross AFA.
6.9.3 Monetary Damages and Benefit
Table 6-23 Monetary Damages and Benefit for Holycross AFA
Total in AFA
Annual Average Damage (AAD)

€ 18,471

Present Value Damage (pvD)

€ 401,795

Standard of Protection (SoP)

1% AEP Event

Number of Properties Benefiting from Design SoP

2

Minimum Present Value Benefit

€ 355,110

Capped Minimum Present Value Benefit

€ 355,110

6.9.4 Possible FRM Measures for Holycross AFA
Flood Warning/Forecasting
A network of gauging stations is located within the River Suir catchment. Real-time use of the
stage data could be used for flood forecasting. Beakstown gauge station is located (16002) is
located 1km upstream of Holycross. This gauge is already connected to OPW website where
real-time stage and flow data is provided (see www.waterlevel.ie). Therefore, accurate levels
are known during the extreme flood events. It is not possible to mitigate flooding only with
Flood forecasting because during the extreme AEP events areas within the AFA flood and
therefore this is not suitable as standalone FRM measure.
Flood Storage
This measure considers areas where flood water can be stored and then released at a
controlled rate thereby reducing the flow rate through the AFA and hence the level of flood
risk. This can be achieved by using existing depressions to create online or offline storage
areas or by identifying pinch points which could be dammed such as a restricted point along a
valley.
In Flood Cell 1, a hydraulic review was carried out. The water levels in the vicinity of the
properties at risk would have to be reduced by approximately 0.75m and the river discharge
would need to be reduced from 90 m3/s to 40 m3/s (more than 50% of the flow) which is
equivalent to the 100% AEP (Return period of 1 year) and over 8 million m3 would need to be
stored. For the flood storage option an area of 800 ha with average depth of 1m is required.
Cabragh Wetlands is located upstream of Holycross AFA which reduces the feasibility of any
upstream storage area (Figure 6.76) due to the extensive wildlife which inhabit the area.
Therefore, this measure is considered technically unfeasible. This option would also be highly
vulnerable to climate change.
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Cabragh Wetlands

Holycross

Figure 6.76 Surrounding Topography of Holycross AFA (area within red circle is Cabragh
Wetlands)

Improvement of Channel Conveyance
This measure focuses on increasing watercourse conveyance thereby lowering water levels
and reducing the associated flood risk. This can be achieved by lowering bed level,
widening/reshaping channels, removing channel/structure constrictions, culverting reaches of
watercourse and reducing roughness of the channel. While some of these activities can also
form part of the “Do Minimum” measure, Improvement of Channel Conveyance differs in that
it holistically addresses all risk areas
In Flood Cell 1, a hydraulic review was carried out to ascertain where improvement of channel
conveyance could potentially protect the affected properties. The water levels in the vicinity of
the properties at risk have to be reduced by approximately 0.75m. At Holycross three
consecutive weirs (Table-6-25) are located in, or within 600m of the AFA Boundary. They have
been constructed to divert water into side channels for mill races and to control water levels
during low flows. Currently the mill races no longer operate (see Table 6-25).
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Table 6-24 Weirs in the vicinity of the Holycross AFA

Top Left: Aerial View of Holycross showing the
location of three weirs.
Top Right: Weir No. 1 upstream of the bridge
Middle Left: Abandoned mill race at Weir No. 1
Middle Right: Weir No. 2 looking upstream of
the bridge
Bottom Left: Weir No. 3 with old control
structure

Removal of all three weirs has been investigated as an option for reducing the flood levels as
these weirs do not function properly and are causing an obstruction increasing water levels
during high flow events. Figure 6.77 shows the impact of weir removal on water (right side of
figure is downstream of Weir No. 3). Besides the removal all three weirs dredging within the
channel would be required. Over 400m length with an average 0.60m depth, resulting in
15,500m3 of total soil would need to be dredged. There would be a temporary environment
impact during dredging works and the landscape would change because of the removal of the
weirs. Figure 6.78 shows the location of improved channel conveyance. Furthermore,
Holycross is located within the Lower Suir SAC and therefore this reach of the river is
protected. This combined option would reduce the water level at the bridge by 0.75m and while
technically feasible, it is not economically viable.
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Figure 6.77 Longitudal section of the river at Holycross showing effect on water levels by
removal of three weirs (red line). The numbers indicate the locations of the weirs.

Figure 6.78 Location of Improvement of Channel Conveyance in Flood Cell 1
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Flood Defences
Flood Defences refers to physical barriers which prevent water from entering an area such as
flood walls or embankments. As a general rule Flood Defences are kept as far back from the
river channel as possible allowing the floodplain function to remain active. Where space allows
flood embankments are used but where space is restricted flood walls are utilised.
A review was carried out to ascertain where Flood Defences would be required to protect
existing properties within Flood Cell 1. Figure 6.79 shows the location of the Flood Defences
required to protect properties during the 1% AEP flood event.

Figure 6.79 Location of Flood Defences in Flood Cell 1

Table 6-25 shows the existing wall and the mill race. It is proposed to upgrade the existing wall
to a formal flood wall (38m), placement of flood gate (2m) and clearance/removal at the Mill
race.
Table 6-26 shows the location where an embankment is required over a length of 191 m.
Table 6-28 shows the residential property at the left bank of the river. The property has a
perimeter wall, but this is not a formal flood defence. This wall would require a survey and if
required would need to be upgraded (96m) to provide protection to the residential property.
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Table 6-25 Upgrading of existing wall (38m), placement of flood gate (2m) and clearance at Mill
race

Top Left: Flood wall and footbridge/opening in
wall.
Top Right: Footbridge from other angle
Bottom Left: Derilect millrace

Table 6-26 Construction of embankment along the perimeter (191m)

Left: Construction perimeter shown from the river
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Table 6-27 Upgrading existing wall of the residential property up to a formal flood defence (96
m). Photos show the wall from all angles

Diversion of Flow
This measure involves directing some of the floodwater via a new route thereby reducing flow
and associated flood risk along the original route. The new flow route would normally consist
of a constructed open channel and/or culvert system or an existing linear feature able to convey
the flow to a designated discharge point.
Diversion from the Suir River upstream of Holycross was investigated to protect the properties
at risk within Flood Cell 1. However, analysis of the topography shows (Figure 6.76) the fall of
the land will not accommodate these flow diversions making this measure technically
unfeasible.
6.9.5 Summary of Possible FRM Measures for Holycross AFA
The following FRM Measures have been carried forward to address the flood risk arising
from Flood Cell 1;
 Flood Defences,


Combined Flood Defences and Improvement of Channel Conveyance.
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6.9.6 Possible FRM Measures for Holycross AFA
Option 1 Flood Defences

Figure 6.80 Option 1 for Holycross AFA

At risk properties would be protected by upgrading existing walls (134m between 1.5 -2.0m
high), creation of embankments (191m length to 1.5m high) and one flood gate. The flood
defences will provide the design SoP of 1% AEP for fluvial flood events, see Figure 6.80.
The basic construction cost for the option items are summarized below:
Table 6-28 Option 1 Costs for Holycross AFA
Option Item

Quanity

Construction Cost

38 m length, 2.0 m high (average)
Upgrading existing walls

€ 65,426.14

96 m length, 1.5 m high (average)
Embankment

191 m length, 1.0 m high (average)

€ 37,919.11

Flood gate

1 No. over 2 m

€ 13,731.04

Area NPVd
(uncapped)

Option Cost

Option NPVb (capped)

Benefit – Cost
Ratio

€ 401,795

€ 318,712.45

€ 355,110

1.11
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Option 2 – Combined Flood Defences and Improvement of Channel Conveyance

Figure 6.81 Option 2 for Holycross AFA

At risk properties would be protected by a combination of Flood Defences & Improvement of
Channel Conveyance. The option will provide the design SoP of 1% AEP for fluvial flood
events, see Figure 6.81.
The basic construction cost for the option items are summarized below.
Table 6-29 Option 2 Costs for Holycross AFA
Option Item

Quanity

Construction Cost

Flood wall

15 m length, 2.0 m high (average)
1 No. over 2x3 m

€ 24,156.58
€ 24,231.04

Flood gate
1 No. over 2 m
Weir Removal

one weir

€ 31,200.00

Channel dredging

1,650 m3

€ 52,827.53
€ 2,515.00

Channel clearance
Area NPVd
(uncapped)

Option Cost

Option NPVb (capped)

Benefit – Cost
Ratio

€ 401,795

€ 352,175

€ 355,110

1.01
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6.9.7 AFA Sensitivity to Future Changes
During a MRFS 1% AEP flood event, there would be a minor increase in flood extent and
subsequent number of properties that would be affected. The resultant number of properties
affected in the MRFS remains the same. The (uncapped) AAD would increase from € 18,471
to € 53,543. During a HEFS 1% AEP flood event no additional building will be affected. The
(uncapped) AAD would increase from € 18,471 to € 56,683, which is a marginal difference with
the MRFS. As a result, Holycross would be considered at moderate vulnerability. Options
should therefore be assessed in terms of their adaptability to climate change.

Figure 6.82 Future Changes – Flood Extents for the current scenario, MRFS and HEFS for
Holycross

Figure 6.82 outlines the 1% AEP flood event for the three scenarios modelled in this study,
namely the current, the MRFS and the HEFS. It also outlines the number of properties affected
by the current scenario 1% AEP flood event, the additional properties which would be added
to that number under the MRFS and again the additional properties that would be added under
the HEFS.
Future Changes Adaptability
The potential option identified has been further assessed using 5 criteria in an attempt to
identify low or no regret combinations of measures.
(i)

Does the option reduce vulnerability?

In addition to the measures outlined above to manage flood risk in the Holycross area, other
non-structural measures will be included at different SSA levels, such as sub-catchment and
UoM scale. These measures include Building regulations, Planning and Development and
Public awareness campaigns. These non-structural measures will be particularly applicable to
properties affected by the MRFS and the HEFS which take into account aspects such as
climate change and future development of the area.
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Does the option make space for water?

Options that provide additional space for flood water or at least do not restrict the flood water
will perform better in future scenarios. Restricting the water with measures such as flood
defences which drive the levels up during increased flow are unlikely to perform as well. For
this reason, among others, flood defences are placed as far back from the river banks as
possible to allow for natural flood plains to accommodate the increase in flow. In this situation
however, properties are situated right beside/in the river bank and so the flood defences such
as walls etc. have to be placed much closer to the river and interrupt the flood plain. The
identified Option 1 for Holycross would create this situation. Option 2 already makes more
space for water.
(iii)

Does the option deliver co-benefits?

There are no co-benefits identified for the proposed option for Holycross.
(iv)

Does the option provide flexibility?

Flood Defences (Option 1) are very adaptable in situations where they are required to be so.
Knowing the MRSF and HEFS flood extents allows foundations to be designed to
accommodate increase in wall height if/where needed in the future without having to remove
the exiting defence. Similarly excess horizontal space can be designated if embankments need
to be raised to accommodate higher water levels in future scenario situations. Further channel
improvements (Option 2) could increase dealing with climate change.
(v)

Does the option allow for deferring/removing or abandoning?

Given the current risk, this option has no allowance for deferral or abandonment given the
business located behind the proposed defences.
An objective for the potential option is to ensure that flood risk can be managed effectively and
sustainably into the future accounting for the potential impacts of climate change. Based on
this future changes adaptability assessment the following summarises how well the option
achieves this objective.
Option 1 Flood Defences in Holycross is adaptable at moderate cost, difficulty and impact. The
Score for this Multi Criteria Analysis Technical Objective is 3.
Option 2 Combined Flood Defences & Improvement of Channel Conveyance in Holycross is
adaptable at limited cost, difficulty and impact. The Score for this Multi Criteria Analysis
Technical Objective is 4.
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6.10 Knocklofty AFA, Co. Tipperary
This section presents the structural FRM Measures. These measures consist of one, or more
commonly a combination of FRM measures. The Do nothing / Existing and Do minimum are
not viable and therefore not discussed within this section. Only specific attention is given to
recommendation for the maintenance regime. As non-structural measures need to be
implemented on UoM scale these are not further discussed in this section. The section
provides further detail on Flood forecasting / warning whenever required.
6.10.1

Flood risk within Knocklofty

Knocklofty is located on the River Suir in County Tipperary. Knocklofty is at risk of fluvial
flooding from the River Suir. The AFA and the existing flood risk are highlighted in Figure 6.83.

Figure 6.83 Flood risk in Knocklofty AFA within a 1% AEP Fluvial Flood Event for Flood Cells 1

As shown in Figure 6.83 the flood hazard originates from the River Suir, included in Flood Cell
1. Out of bank flooding would occur on the Suir River, during a 50% AEP flood event due to
insufficient channel capacity and would inundate the floodplain. 3 residential and 2 nonresidential properties are located very close to the edge of the flood plain. These properties
would be affected by flooding starting from 50% AEP flood event (one only floods during an
0.5% AEP event and smaller). Flood Cell 1 is a discrete area affected by a single flood
mechanism so is considered local.
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Existing Regime

There is no existing regime in the Knocklofty AFA.
6.10.3

Monetary Damage and Benefit

Table 6-30 Monetary Damage and Benefit
Total in AFA
€ 74,757

Annual Average Damage (AAD)
Present Value Damage (pvD)

€ 1,626,182

Standard of Protection (SoP)

1% AEP Event

Number of Properties Benefiting from
Design SoP

5

Minimum Present Value Benefit

€ 1,496,333

Capped Minimum Present Value Benefit

€ 1,027,163

6.10.4

Possible FRM Measures for Knocklofty AFA
Do Minimum

Figure 6.84 shows debris collection at the bridge pillars. This debris should be removed as it
could cause blockages and therefore increases the flood levels locally. Also there are also two
informal flood defences in the area, a wall along the road and an embankment near the farm
buildings (Table 6-28).

Figure 6.84 Debris collection at the Knocklofty bridge (July 2016)
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Flood Warning/Forecasting
A network of gauging stations is located within the River Suir catchment. Real-time use of the
stage data could be used for flood forecasting. Since 2006 a gauging station has been located
at Knocklofty bridge. This station was installed as part of the Flood Warning system for
Clonmel. Therefore, accurate levels are known during the extreme event. To be a viable Flood
Risk Management option, Flood Warning needs to be combined with another measures such
as a Response Plan, Public Awareness Flood Barriers etc., therefore this is not suitable as
standalone FRM measure.
Flood Storage
This measure considers areas where flood water can be stored and then released at a
controlled rate thereby reducing the flow rate through the AFA and hence the level of flood
risk. This can be achieved by using existing depressions to create online or offline storage
areas or by identifying pinch points which could be dammed such as a restricted point along a
valley.
In Flood Cell 1, a hydraulic review was carried out. The water levels in the vicinity of the
properties at risk would have to be reduced by approximately 1m. For only a few number of
properties at risk it is unrealistic and out of scale to achieve this order of water level lowering
for such a large river. Therefore, this measure is considered technically unfeasible.
Improvement of Channel Conveyance
This measure focuses on increasing watercourse conveyance thereby lowering water levels
and reducing the associated flood risk. This can be achieved by lowering bed level,
widening/reshaping channels, removing channel/structure constrictions, culverting reaches of
watercourse and reducing roughness of the channel. While some of these activities can also
form part of the “Do Minimum” measure, Improvement of Channel Conveyance differs in that
it holistically addresses all risk areas
In Flood Cell 1, a hydraulic review was carried out to ascertain where improvement of channel
conveyance could potentially be carried out in the vicinity of Flood Cell 1 to protect the affected
property. The water levels in the vicinity of the properties most at risk have to be reduced by
approximately 1m. It is unrealistic and out of scale to achieve this order of water level lowering
for such a large river for only a few number of properties at risk. Therefore, this measure is
considered technically unfeasible.
Flood Defences
Flood Defences refers to physical barriers which prevent water from entering an area such as
flood walls or embankments. As a general rule Flood Defences are kept as far back from the
river channel as possible allowing the floodplain function to remain active. Where space allows
flood embankments are used but where space is restricted flood walls are utilised.
A review was carried out to ascertain where Flood Defences would be required to protect
existing properties within Flood Cell 1. Figure 6.85 shows the location of the Flood Defences
required to protect properties during the 1% AEP flood event.
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Figure 6.85 Location of Flood Defences in Flood Cell 1

At risk properties would be protected by two embankments. Table 6-31 shows the existing
northern embankment. This embankment would be raised to an average height of 1.4m and
would be connected to the existing wall. The embankment would be fitted with a flood gate to
allow for access and maintenance to the agricultural field on the river bank. A gate (2x3m) is
preferred over a demountable barrier because of the relative frequency the gate needs to be
closed. Flap valves should be fitted in the existing flood wall on the west bank connecting to
the bridge.
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Table 6-31 Existing Holycross Flood Defences

Top Left: existing northern embankment
Top Right: existing flood wall connecting to the
Knocklofty bridge
Bottom Left: Drainage openings in existing
flood wall. These would need flap valves.

Figure 6.86 Example Lift-hinge flood gate (source: http://www.floodgateireland.com)

The southern embankment would be fitted with a pedestrian gate (1m) for entrance to the field.
The flood defences will provide the design SoP of 1% AEP for fluvial flood events. The

1891_TECH_160824_Preliminary Options Report_Draft1

150

Suir CFRAM Study

Preliminary Options Report UoM16

defences have an average height of 1.4 m and a total length of 506 m. The connecting road to
the bridge on the east bank is subjected to flooding as can be seen in the flood maps.
Flood Defences could potentially impact on the environmental designations within the vicinity
of the AFA. Knocklofty AFA is located within the Lower Suir SAC. The Hook Head SAC is
located approximately 60 km downstream of Knocklofty.
Diversion of Flow
This measure involves directing some of the floodwater via a new route thereby reducing flow
and associated flood risk along the original route. The new flow route would normally consist
of a constructed open channel and/or culvert system or an existing linear feature able to convey
the flow to a designated discharge point.
Diversion from the Suir River upstream of Knocklofty was investigated as a measure to. protect
the properties at risk within Flood Cell 1. However, analysis of the topography shows the fall
of the land will not accommodate these flow diversions making this measure technically
unfeasible, see Figure 6.87.

Figure 6.87 Surrounding Topography of Knocklofty AFA

6.10.5

Summary of Possible FRM Measures for Knocklofty AFA

The following FRM measure have been carried forward to address the flood risk arising from
Flood Cell 1;


Flood Defences.
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Possible FRM Measures for Knocklofty AFA
Option 1 Flood Defences

Figure 6.88 Option 1 for Knocklofty AFA

At risk properties would be protected by two embankments (Figure 6.88). shows the existing
northern embankment. This embankment would be raised to an average height of 1.4m and
would be connected to the existing wall. The embankment would be fitted with a flood gate to
allow for access and maintenance to the agricultural field on the river bank. A gate (2x3m) is
preferred over a demountable barrier because of the relative frequency the gate needs to be
closed. Flap valves should be fitted in the existing flood wall on the west bank connecting to
the bridge.
The southern embankment would be fitted with a pedestrian gate (1m) for entrance to the field.
The flood defences will provide the design SoP of 1% AEP for fluvial flood events. The
defences have an average height of 1.4m and a total length of 469m, see Figure 6.88. The
actual alignment of the embankments and location of the gates has to be defined during
detailed design based on site survey and preferred implementation of the site owners.
The basic construction cost for the option items are summarized below:
Table 6-32 Option 1 Costs for Knocklofty AFA
Option Item

Quanity

Embankments

469 m length, 1.4 m high
(average)
1 No. over 6 m (2 doors x3m)

Lift-hinge Flood gate

Construction Cost
€ 107,588.09

€ 45,931.04

1 No. over 1 m
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Area NPVd
(uncapped)

Option Cost

Option NPVb (capped)

Benefit – Cost
Ratio

€ 1,626,182

€ 384,100

€ 1,027,163

2.67

6.10.7

AFA Sensitivity to Future Changes

During a MRFS 1% AEP flood event, there would be a minor increase in flood extent and
subsequent number of properties that would be affected. The resultant number of properties
affected in the MRFS increases from 5 to 7 properties . The (uncapped) AAD would increase
from €74,757 to €168,373. During a HEFS 1% AEP flood event 2 additional buildings will be
affected. The (uncapped) AAD would increase from €74,757 to €177,762, which is a marginal
difference with the MRFS. As a result, Knocklofty would be considered at moderate
vulnerability. Options should therefore be assessed in terms of their adaptability to climate
change.

Figure 6.89 Future Changes – Flood Extents for the current scenario, MRFS and HEFS for
Knocklofty

Figure 6.89 outlines the 1% AEP flood event for the three scenarios modelled in this study,
namely the current, the MRFS and the HEFS. It also outlines the number of properties affected
by the current scenario 1% AEP flood event, the additional properties which would be added
to that number under the MRFS and again the additional properties that would be added under
the HEFS.
Future Changes Adaptability
The potential option identified has been further assessed using 5 criteria in an attempt to
identify low or no regret combinations of measures.
(i)

Does the option reduce vulnerability?
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In addition to the measures outlined above to manage flood risk in the Knocklofty area, other
non-structural measures will be included at different SSA levels, such as sub-catchment and
UoM scale. These measures include Building regulations, Planning and Development and
Public awareness campaigns.
These non-structural measures will be particularly applicable to properties affected by the
MRFS and the HEFS which take into account aspects such as climate change and future
development of the area.
(ii)

Does the option make space for water?

Options that provide additional space for flood water or at least do not restrict the flood water
will perform better in future scenarios. Restricting the water with measures such as flood
defences which drive the levels up during increased flow are unlikely to perform as well. For
this reason, among others, flood defences are placed as far back from the river banks as
possible to allow for natural flood plains to accommodate the increase in flow. In this situation
however, properties are situated right beside/in the river bank and so the flood defences such
as walls etc. have to be placed much closer to the river and interrupt the flood plain. The
identified option for Knocklofty would create this situation.
(iii)

Does the option deliver co-benefits?

There are no co-benefits identified for the proposed option for Knocklofty.
(iv)

Does the option provide flexibility?

Flood Defences are very adaptable in situations where they are required to be so. Knowing
the MRSF and HEFS flood extents allows foundations to be designed to accommodate
increase in wall height if/where needed in the future without having to remove the exiting
defence. Similarly excess horizontal space can be designated if embankments need to be
raised to accommodate higher water levels in future scenario situations.
(v)

Does the option allow for deferring/removing or abandoning?

Given the current risk, this option has no allowance for deferral or abandonment given the
business located behind the proposed defences.
An objective for the potential option is to ensure that flood risk can be managed effectively and
sustainably into the future accounting for the potential impacts of climate change. Based on
this future changes adaptability assessment the following summarises how well the option
achieves this objective.
Option 1 Flood Defences in Knocklofty is adaptable at moderate cost, difficulty and impact.
The Score for this Multi Criteria Analysis Technical Objective is 3.
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6.11 Newcastle AFA, Co. Tipperary
This section presents the structural FRM Measures. These measures consist of one, or more
commonly a combination of FRM measures. The Do nothing / Existing and Do minimum are
not viable and therefore not discussed within this section. Only specific attention is given to
recommendation for the maintenance regime. As non-structural measures need to be
implemented on UoM scale these are not further discussed in this section. The section
provides further detail on Flood forecasting / warning whenever required.
6.11.1

Flood risk within Newcastle

Newcastle is located on the Glen River, approximately 250m upstream of where it joins the
River Suir in County Tipperary. Newcastle is at risk of fluvial flooding from the Glen River. The
AFA and the existing flood risk are highlighted in Figure 6.90.

Figure 6.90 Flood Risk in Newcastle AFA within the 1% AEP Fluvial Event for Flood Cell 1

Flood Cell 1 is located on the Glen River (watercourse), approximately 250 m upstream of
where it joins the River Suir, see Figure 6.90.
Model simulations show flooding from the River Suir under the 1% AEP fluvial event and that
1% AEP out of bank flooding would occur from the Glen; due to low bank levels and the
presence of a restrictive structure: Road Bridge ID 6SUI1000300B. Presently, downstream of
the road bridge on the Glen, the figure indicates that both the church and three properties to
its east are protected from flooding by the boundary wall between the grave yard and the road,
however, this cannot be depended on over the next fifty years (the minimum lifetime of a
scheme). As such, its present-day protection is not taken into the future for flood damage
calculations; that then gives a total of 17 properties (8 commercial and 9 residential) affected
by flooding during a 1% AEP flood event.
As shown in Figure 6.90, the main flood risks within the Newcastle AFA (Flood Cell 1) originate
from the Suir or Glen River (particularly if the boundary wall between the grave yard and the
road is breached; either through collapse or inclusion of an opening for a service pipe, etc.).
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Existing Regime

There is no existing regime in the Newcastle AFA.
6.11.3

Monetary Damage and Benefit

Table 6-33 Monetary Damage and Benefit for Newcastle AFA

Total in AFA
Annual Average Damage (AAD)

€ 83,503

Present Value Damage (pvD)

€ 1,816,423

Standard of Protection (SoP)

1% AEP Event

Number of Properties Benefiting from Design SoP

17

Minimum Present Value Benefit

€ 1,554,645

Capped Minimum Present Value Benefit

€ 1,459,723

6.11.4

Possible FRM Measures for Newcastle
Flood Warning/Forecasting

The application of flood warning / forecasting will be tested at UoM scale. A Flood Forecasting
System and Warning Service is not deemed suitable for this area because of the geological
features of this catchment: the rate of rise of a flood means that it’s time to peak is too short
for a system to give enough useful warning time.
Flood Storage
Flood Storage considers areas where floodwater can be stored and then released through the
AFA at a controlled rate (the maximum safe flow); thereby reducing the level of flood risk.
Existing low-lying areas can be used to create online or offline storage by, for example,
identifying pinch points which could be dammed; such as a restricted point along a valley. Offline storage is a more effective than an In-line solution, but its significant embankments and
structures have higher economic and environmental costs. Storage can be either upstream of
the risk areas or within it; where parks or open areas are located. Once the storage area is full,
however, no additional benefit results so in the Natural Failure condition, i.e. when a flood
greater than the 1 % AEP Design Flood occurs, then substantial flooding may result in the
town; as the peak river flows will not be reduced.
To avoid flooding of Newcastle during the 1% AEP Suir event, the amount of water needing to
be stored along the Suir has been estimated at approximately 15million m3. A topographic
review did not find any suitable location to accommodate this volume of water. This measure
is therefore considered technically unfeasible for flooding originating from the Suir.
During large events, floodplains are (naturally) flooded, so the search for a storage area to
hold the excess flow involves finding additional storage; either a new area or locations where
it is possible to increase the depth of flooding. Areas already deeply flooded are not suitable;
as choosing these could bring in a significant health and safety hazard from breach or collapse
of the impoundment structure, i.e. a ‘dam-break’.
To avoid flooding of Newcastle during the 1% AEP Glen event, the amount of water to be
stored in the catchment above the town has been estimated at about 0.25 million m3.
Figure 6.91 shows the 35, 36 and 37m OD contours finishing directly south of the town; the
cross-section at that location is also provided, below. Here, a dam would be needed with a

1891_TECH_160824_Preliminary Options Report_Draft1

156

Suir CFRAM Study

Preliminary Options Report UoM16

Freeboard of 1m, so, for example, it would have to be 37m OD to impound water up to 36m
OD.
At present, this upstream catchment gets flooded and, because this is Direct-line Storage, it
must let the rising flood inundate the area. If, for example, the maximum safe flow has already
flooded it to 33.8m OD, it would take an additional 2.2m to store enough water to keep the
town safe; that would occupy 1.7km2 (170 hectares) and the 190m long dam would be 4m
higher than the narrow floodplain, and as much as 7m above the riverbed. If upstream flooding
was 35m OD, the 240m long dam would then be a metre higher and flood 2.3km 2 (230
hectares). Due to their size and location immediately upstream of the town, these would be
“Category A” dams.
Whether at 36 or 37m OD, the contours show that the flooded area covers most of the
upstream valley and floods properties; so, it would be difficult to sell this on an economic and
social level; both to farmers and to those living within the town.
As such, this option is not tenable or technically viable and is not considered further in this
study.

The map abstracts show the 35, 36 and 37m OD
contours finishing directly south of the town; the
cross-section at that location is also provided,
below.

Figure 6.91 Surrounding Topography of Newcastle AFA

Improvement of Channel Conveyance
This measure focuses on increasing watercourse conveyance, thereby lowering flood levels
and reducing the associated risk. This can be achieved by deepening the riverbed,
widening/reshaping channels, removing channel/structure constrictions, culverting reaches of
watercourse and reducing roughness of the channel.
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Measures such as cleaning & dredging of channels and underpinning of bridges & existing
concrete walls were examined both along the Glen River and on the side channel north of
Newcastle (‘1’ in Figure 6.92).

Figure 6.92 Restrictive Structures on Flood Cell 1

A technical review was carried out to see which works could achieve the desired SoP within
Flood Cell 1. This showed that two structures restrict flow during the 1 % AEP fluvial event:
Road Bridge ID 6SUI1000300B (see the flood profiles along the Glen in Figure 6.93) and the
culvert labelled as “2nd Bridge” in Figure 6.92.
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Figure 6.93 Long Section of Glen River, representing the blockage of the Road Bridge ID
6SUI1000300B in a 1% AEP Fluvial Flood Event.
Table 6-34 Glen River Existing Condition

Top Left: Existing conditions of Road Bridge
6SUI1000300B – Downstream View.
Top Right: Existing conditions of Road Bridge
6SUI1000300B – Upstream View.
Bottom Left: Existing Stone Walls, downstream
of Bridge ID 6SUI1000300B
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Table 6-35 Existing Condition of the side channel north of Newcastle (Right: 2nd
Bridge/Culvert)
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Figure 6.94 Improvement of Channel Conveyance

To prevent flooding during the 1% AEP Glen event, model simulations have shown that
improving ‘Flow Conveyance within the Channel’ can achieve the desired level of flood
protection, thus it has been considered technically feasible. Figure 6.94 shows where
upgrading or replacing structures, cleaning the channel, river widening and dredging the
riverbed are needed.
In summary, improving channel conveyance along the Glen River and on the side channel
north of Newcastle would involve:


Replacement of culvert on small stream north of Newcastle,



Underpinning (or preferably replacement) of bridge: ID 6SUI1000300B,



Underpinning of walls downstream of bridge over a length of approximately 60m,



Dredging the Glen River to a maximum depth of 0.75m over a length of 300m
approximately (25m upstream of Main street bridge: ID 6SUI1000300B to 275m
downstream),



Dredging and cleaning the side channel north of Newcastle by 0.75m over a length of
230 metres,



Widening (5m top-width and 2m base-width) of the 60m of side channel starting at the
Glen River,



Raising the level of the existing slipways on Main Street; to remove this local flood
vector.

These works would require a total of 1,470 m3 of material to be excavated.
The economic review estimated the cost of these works to be economically viable.

1891_TECH_160824_Preliminary Options Report_Draft1

161

Suir CFRAM Study

Preliminary Options Report UoM16

Flood Defences
Flood Defences refers to physical barriers that prevent water from entering an area; such as
embankments, flood walls and barrages. Where space allows, flood embankments should be
used. As a general rule, Flood Defences are kept as far back as possible from the river or
coast line to allow floodplain function to remain active. Where this is not possible, due to flood
risk receptors or infrastructure located within the floodplain, if economically viable, Flood
Defences are placed around the property boundary to afford it protection.
Flood Defences will need to close off any low points, such as the two slipways at the Main
Street road bridge (see Table 6-34). In order to confirm the effectiveness of flood defences, a
hydraulic model was constructed to simulate whether an option was viable. This showed that,
during the 1% AEP Glen event, these defences drive up the afflux (surcharge) caused by the
bridge on Main Street. This worsening of condition would exceed health and safety guidelines
and the water-loading could lead to bridge failure. As a result of the restrictive bridge on Main
Street, flood defences alone would not protect the town and this measure is considered as
technically unviable.
However, this measure could be considered further, if progressed in combination with an
additional FRM measure to provide the full SoP. For example, increasing conveyance of the
channel directly upstream and downstream of the bridge on Main Street and by underpinning
it (or preferably replacing) would result in a viable option.
Diversion of Flow
The Diversion of Flow measure involves directing some of the floodwater via a new route;
thereby reducing flood flow and its associated risk along the original route. This would start
out upstream of the ‘at risk’ properties and finish downstream of their location. The new flow
route normally consists of a constructed open channel and/or culvert system or an existing
linear feature (park) able to convey the flow.
A technical review was conducted to identify possible flow diversion routes. None were found;
as the Glen River and Newcastle Town already occupy the lowest topography (see Figure
6.95).
Since no alternative diversion route can be identified, this measure is therefore technically
unfeasible.

Figure 6.95 Surrounding Topography of Newcastle AFA.
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Summary of Possible FRM Measures for Newcastle AFA

From the Feasibility review, two measures are to be considered:


Flood Defences and Improvement of Channel Conveyance as a combined option,



Improvement of Channel Conveyance as a standalone option.
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Possible FRM Options for Newcastle AFA
Option 1 Combined Flood Defences and Improvement of Channel Conveyance

Figure 6.96 Option 1 for Newcastle AFA

The ‘at risk’ properties would be protected in the Newcastle AFA (see Figure 6.96) by the
combination of the following measures:


Between the Glen and high ground to the east of Newcastle, an embankment is to be
constructed directly south of the small stream that crosses the Ardfinnan Road,



Possible replacement of culvert on the small stream north of Newcastle and road
raising on Ardfinnan Road over that culvert,



Between the Glen River and the Ardfinnan Road, side channel north of Newcastle to
be re-aligned and widened (2m base and 5m top width). Future cleaning and on-going
maintenance to be provided,



Between the Ardfinnan Road and the Suir, side channel north of Newcastle to be
cleaned and maintained and future on-going maintenance to be provided,



Possible upgrading of existing wall on church boundary to flood defence standard,



Possible replacement of, or upgrading (additional opening), to the existing bridge on
Main Street; subject to archaeological & environmental examination,



Raising the road level at the bridge on Main Street; to close off the existing slipways,



Existing wall on the left bank upstream of the bridge on Main Street, under threat by
undermining of floods, to be upgraded or replaced by new wall; realigned and set back
1m.

The basic construction cost for the option items are summarized below:
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Table 6-36 Option 1 Costs for Newcastle AFA
Option Item

Construction
Cost

Quanity

Bridges

10m long by 9m wide road bridge, 9m by 2m cross sect
area.

€ 201,872.80

In-Channel
excavation

1 x (Side Channel North of Newcastle), 2m base and 5m
top width over a length of 230m. A total of 820m 3 of
excavated materials.

€ 64,033.37

Channel
Maintenance

Over a length of 200m (Side Channel North of Newcastle).

€ 1,006.00

Flood Wall

20m parapets for bridge + 100m at main channel.

€ 167,577.80

Embankment

220 m length, 1.5 m high (average).

€ 218,387.74

Road Raising

30m length, raised by 0.4m (average).

€ 23,351.68

Area NPVd
(uncapped)

Option Cost

Option NPVb (capped)

Benefit – Cost Ratio

€ 1,816,423

€ 1,409,183.98

€ 1,459,723

1.04
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Option 2 Improvement of Channel Conveyance

Figure 6.97 Option 2 for Newcastle AFA

The ‘at risk’ properties would be protected in the Newcastle AFA (see Figure 6.97) by the
following combination of measures:


Replacement of culvert on small stream north of Newcastle,



Underpinning (or preferably replacement) of bridge: ID 6SUI1000300B,



Underpinning of walls downstream of bridge over a length of approximately 60m,



Dredging the Glen River to a maximum depth of 0.75m over a length of 300m
approximately (25m upstream of Main street bridge: ID 6SUI1000300B to 275m
downstream),



Dredging and cleaning the side channel north of Newcastle by 0.75m over a length of
230 metres,



Widening (5m top-width and 2m base-width) of the 60m of side channel starting at the
Glen River,



Raising the level of the existing slipways on Main Street; to remove this local flood
vector.

The basic construction cost for the option items are summarized below:
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Table 6-37 Option 2 Costs for Newcastle AFA
Option Item

Construction
Cost

Quanity

Bridge
Underpinning

1 x (Bridge on Main Street).

€ 24,910.00

Walls Underpinning

2 x 60 m length.

€ 160,011.60

Channel Dredging

Over a length of 300m (Glen River) + 230m (Side Channel
North of Newcastle) with 0.75m. Total volume of 1470 m 3
of excavated materials.

€ 47,040.00

Channel
Maintenance

230m (Side Channel North of Newcastle).

Culvert
Replacement

1 x (Side Channel North of Newcastle). 2.4x 2.1metre.

€ 575.00

€ 124,340.93

Area NPVd
(uncapped)

Option Cost

Option NPVb (capped)

Benefit – Cost
Ratio

€ 1,816,423

€ 866,104.75

€ 1,459,723

1.69

6.11.7

AFA Sensitivity to Future Changes

During a MRFS 1% AEP flood event, there would be a minimum increase in flood extent,
therefore there would not be additional properties affected. The (uncapped) AAD would
increase from € 83,503 to € 397,809.
During a HEFS 1% AEP flood event one additional building will be affected. The (uncapped)
AAD would increase from €83,503 to €450,479, which is a marginal difference with the MRFS.
As a result, Newcastle AFA would be considered at moderate vulnerability. Options should
therefore be assessed in terms of their adaptability to climate change.
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Figure 6.98 Future Changes – Flood Extents for the current scenario, MRFS and HEFS for
Newcastle

Future Changes Adaptability
The potential options identified have been further assessed using 5 criteria in an attempt to
identify low or no regret combinations of measures.
(i)

Does the option reduce vulnerability?

In addition to the measures outlined above to manage flood risk in the Newcastle area, other
non-structural measures will be included at different SSA levels, such as sub-catchment and
UoM scale. These measures include Building regulations, Planning & Development and Public
awareness campaigns. These non-structural measures will be particularly applicable to
properties affected by the MRFS and the HEFS which take into account aspects such as
climate change and future development of the area.
(ii)

Does the option make space for water?

Options that provide additional space for flood water or at least do not restrict the flood water
will perform better in future scenarios. Restricting the water with measures such as flood
defences which drive the levels up during increased flow are unlikely to perform as well. For
this reason, among others, flood defences are placed as far back from the river banks as
possible to allow for natural flood plains to accommodate the increase in flow. In this situation
however, properties are situated right beside/on the river bank and so the flood defences such
as walls etc. have to be placed much closer to the river and interrupt the flood plain. The
identified Options 1&2 for Newcastle would create this situation although they will be carefully
placed to minimise impact.
(iii)

Does the option deliver co-benefits?

The co-benefits for the proposed options for Newcastle would be greater connectivity to the
river through the village. There is the capacity for a walkway to be constructed on top of the
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embankments downstream of the town bridge connecting to the existing walkway, presenting
an improved amenity to the community.
(iv)

Does the option provide flexibility?

Flood defences are very adaptable in situations where there is a requirement to be so. Knowing
the MRSF and HEFS flood extents allows foundations to be designed to accommodate an
increase in wall height if/where they are needed in the future without having to remove the
exiting defence. Similarly excess horizontal space can be designated if embankments need to
be raised to accommodate higher water levels in future scenario situations. Further channel
improvements could deal with increases due to climate change. Therefore, Option 1 can be
considered as more adaptable than Option 2.
(v)

Does the option allow for deferring/removing or abandoning?

Given the current risk, this option has no allowance for deferral or abandonment given the
businesses and community located behind the proposed defences.
An objective for the potential option is to ensure that flood risk can be managed effectively and
sustainably into the future accounting for the potential impacts of climate change. Based on
this future changes adaptability assessment the following summarises how well the option
achieves this objective.
Option 1 ‘Flood Defences combined with Improvement of Channel Conveyance’ is adaptable
at limited cost, difficulty and impact. The Multi Criteria Analysis Score for this technical
objective is 4.
Option 2 ‘Improvement of Channel Conveyance’ is adaptable at moderate cost, difficulty and
impact. The Multi Criteria Analysis Score for this technical objective is 3.
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6.12 Piltown AFA, Co. Kilkenny
This section presents the structural FRM Measures. These measures consist of one, or more
commonly a combination of FRM measures. The Do nothing / Existing and Do minimum are
not viable and therefore not discussed within this section. Only specific attention is given to
recommendation for the maintenance regime. As non-structural measures need to be
implemented on UoM scale these are not further discussed in this section. The section
provides further detail on Flood forecasting / warning whenever required.
6.12.1

Flood risk within Piltown

Piltown is located on the Pil River, a tributary of the River Suir. Piltown is at risk of fluvial
flooding due to large surcharging at the Creamery Bridge. The AFA and the existing flood risk
are highlighted in Figure 6.99.

Figure 6.99 Flood Risk in Piltown AFA within a 1% AEP Fluvial Flood Event (considering bridge
blockage)
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Figure 6.100 Flood Risk in Piltown AFA within a 0.5% AEP Tidal Flood Event for Flood Cell 1

A Flood area is located at Piltown. It contains 5 residential properties and 9 commercial
properties at risk. All these properties are located along the Main street in Piltown or along
Creamery road. During the 1% AEP flood event, flooding occurs from the Pil river due to large
surcharging at the Creamery bridge where flood water spills out from the bridges upstream
face. From the minor tributary (i.e. channel from the north), at the Main street culvert, similar
occurs.
Flooding is caused in this area due to the inability of the Creamery bridge to accommodate the
volume of water during higher flows, also for the Main street culvert similar occurs, though it is
likely this is exacerbated by significant debris which partially blocks it upstream inlet.
Floodwaters flow from the left and right bank along Creamery bridge, flowing downstream
predominantly towards the low ground of the Creamery yards. Along the Main street
floodwaters from the culvert flow left and right bank extending along both sides of the Main
street.
Flooding along the Main street and Creamery road are flooded from two separate tributaries.
Due to their closeness, catchment area, and topography, it is considered a timely coincidence
of high flows along each tributaries is likely.
For Creamery road flood damage commences between a 20% (1 in 5 year) and 50% (1 in 2
year) AEP event for the non-residential properties.
For the Main street, a 50% culvert area blockage has been considered for the analysis for flood
damages (this has been justified based on a number of flood events (3) in the 2000's where
the hydraulic model could only approach the event flood levels based on 50% blockage)
progressing this blockage ratio to return period analysis, flood damage commences around
the 10% (1 in 10 year) for the residential and non-residential properties.
Fluvial flooding is the dominating source of damage in Piltown, though Coastal flooding for
extreme events is likely to cause some damage. Pluvial or groundwater flooding does not
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appear to have a history for causing damages, this is based on no information suggesting
such, as a result these sources of flood risk have not being investigated.
6.12.2

Existing Regime

There is no existing regime in the Piltown AFA.
6.12.3

Monetary Damage and Benefit

Table 6-38 Monetary Damage and Benefit for Piltown AFA

Total in AFA
€ 251,464

Annual Average Damage (AAD)
Present Value Damage (pvD)

€ 5,470,070

Standard of Protection (SoP)

1% AEP (fluvial) and 0.5% AEP
(tidal),

Number of Properties Benefiting from Design SoP

14

Present Value Benefit

€ 5,069,095

Capped Present Value Benefit

€ 1,917,355

6.12.4

Possible FRM Measures for Piltown AFA
Flood Warning/Forecasting

For flood forecasting in Piltown to be practical, its upstream catchment must allow for sufficient
time between real time rainfall measurements, modelling/forecasting and its
dissemination/warning to the public, so to intact effective flood relief measures, a time of 6hours is required. The upstream catchment on the Pil and the minor channel to Piltown does
not allow for this, largely due to its catchment area and slope, where the Pil river at best allows
for 1.5 hours and the minor channel significantly less. Therefore, regardless of how accurate
the forecast may be, the available time is insufficient to warn the public. This measure is
technically not feasible.
Flood Storage
This measure considers areas where flood water can be stored and then released at a
controlled rate thereby reducing the flow rate through the AFA and hence the level of flood
risk. This can be achieved by using existing depressions to create online or offline storage
areas or by identifying pinch points which could be dammed such as a restricted point along a
valley. Storage areas can be effective either upstream of the risk areas or within the risk area
where parks or open areas are located.
For the Pil river a peak flow rate of 20m3/s at Creamery bridge will create no fluvial flood
damage. The event volume of water from this flow rate to the 1 % AEP will need to be contained
upstream of Piltown. Resulting in the volume of water required to be stored estimated to be
296,274 m3.
For the minor channel a peak flow rate of 2.5m3/s at Main street bridge will create no fluvial
flood damage. The event volume of water from this flow rate to the 1 % AEP will need to be
contained upstream of Piltown. Resulting in the volume of water required to be stored
estimated to be 107,694 m3.
This measure on its own is considered to be technically unfeasible and not economically viable
(BCR = 0.46).
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Improvement of Channel Conveyance
This measure focuses on increasing watercourse conveyance thereby lowering water levels
and reducing the associated flood risk. This can be achieved by lowering bed level,
widening/reshaping channels, and reducing roughness of the channel. While some of these
activities can also form part of the “Do Minimum” Measure, Improvement of Channel
Conveyance differs in that it holistically addresses all risk areas.
The Pil river has significant localised deposit of soil, vegetation and gravel deposits within the
channel, in particular along the reach up and downstream of Creamery bridge.
The effective conveyance of water along a watercourse can be severely impacted by
undersized Bridge openings, which in turn can cause floodwaters to 'back-up' and spill out of
bank, where otherwise floodwaters may remain in-channel. Replacement with suitably sized
openings or removal of such, so to allow for the natural flow of floodwater is an effective
measure to reduce flood risk.
This is considered not feasible as a standalone measure, as it does not provide the required
SoP, though it is feasible in combination with other measures, for this reason it is brought
forward for further consideration.
Flood Defences
Flood Defences refers to physical barriers which prevent water from entering an area such as
flood walls, embankments and barrages. As a general rule Flood Defences are kept as far
back from the river channel or coast line as possible allowing the floodplain function to remain
active. Where this is not possible, due to flood risk receptors being located within the floodplain,
Flood Defences are placed around the property boundary to afford it protection. Where space
allows flood embankments are used but where space is restricted flood walls are utilised.
A review was carried out to ascertain the locations where flood defences would be needed in
order to manage the flood risk of the 1% AEP event in flood area within the AFA. Figure 6.101
and Figure 6.102 show the location of these defences.
This is considered not feasible as a standalone measure, as it does not provide the SoP,
though it is feasible in combination with other measures, for this reason it is brought forward
for further consideration.
Diversion of Flow
This Measure involves directing some of the floodwater via a new route thereby reducing flow
and associated flood risk along the original route. The new flow route would normally consist
of a constructed open channel and/or culvert system or an existing linear feature able to convey
the flow to a designated discharge point.
Due to the local topography of the Pil river and the minor channel. This measure is therefore
deemed technically unfeasible.
Individual Property Protection
This Measure is aimed at individual properties that are remote from the main risk areas. Where
the AFA being considered consists of a small number of remote properties this measure is a
feasible solution. But for AFAs with multiple properties at risk this measure would only be
considered an add on to a primary Measure.
Individual property protection could consist of flood gates and vent seals on the building
structure itself. Where flood depths are over 0.6m this measure becomes unfeasible and flood
resilience techniques would be recommended over flood gates.
This measure does not provide the full SoP for the 1% AEP flood event. There is also no
Scheme at present to provide financial assistance from the State to property-owners wishing
to install Individual Property Protection measures.
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Therefore, this measure as a standalone measure is not technically feasible and will only be
considered where necessary in combination was other measure/s. In particular, where low
defence protection is required, such a sloping ground level to properties.
6.12.5

Summary of Possible FRM Measures for Piltown AFA

The following FRM measures have been carried forward and combined to achieve three flood
relief management options, to address flood risk arising within the flood area;


Option 1: Flood Defences, Improvement of Channel Conveyance (bridge replacement).



Option 2: Flood Defences, Improvement of Channel Conveyance (bridge removal).
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Possible FRM Options
Option 1 Combined Flood Defences, Improvement of Channel Conveyance
(bridge replacement).

Figure 6.101 Option 1 for Piltown AFA



The properties at risk in Piltown will be part protected by approximately 125m of
embankments at a height of 1.2m and 8m of retaining walls at a height of 1.2m,



Reinstall both bridges up and downstream parapet walls, total 64m at height 1.2m,



On the Pil river, remove soil, vegetation and gravel deposits upstream and downstream
of Creamery bridge to a point 0.2m below the existing invert level at Creamery bridge
and tying into existing up and downstream bed levels. Total length 130m and volume
of excavation 600m3. On the minor channel, dredge upstream and downstream of Main
street bridge to a point 0.3m below the existing invert level at Main street bridge and
tying into existing up and downstream bed levels. Including underpinning of
downstream foot bridge by 0.3m. Total length 130m and volume of excavation 200m3,



Creamery bridge replacement from a double opening, 2.7m wide, 1.8m deep sprung
arches. To be replaced with a single opening 14m wide 1.8m deep sprung arch,



Main street bridge replacement from a 4.25m wide 1.1m depth box culvert to a 4.25m
wide 2m depth box culvert,



Over the Main street bridge raise by 0.6m, allowing for the higher culvert soffit, and
camber back to existing road level, total road raise length 130m. Re-establish road over
Creamery bridge, 20m,



Localised ground raise outside the Creamery yard by 0.1m to accommodate for the
SoP tidal freeboard.

This Option will protect to the stipulated design standard of protection which is the 1% AEP
flood event.
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Table 6-39 Option 1 Costs for Piltown AFA

Construction Cost (not
including PV Costs)

Option Item

Quantity

Walls (retaining walls and
bridge parapets)

72m length, 1.2m high

€62,567

Embankments (good ground)

125m length, 1.2m high

€19,898

14m by 1.8m sprung, 10m length
arch bridge

€421,651

Bridge and Culvert
Replacement

4m by 2m, 15m length box culvert

Road Raising

On Minor channel 130m length,
raise by 0.6m (maximum) and
20m road re-establishment over
Creamery Bridge

Underpin minor channel
footbridge

6m to depth 0.3m

€5,000

In channel conveyance

800m3

€56,000

Area NPVd (uncapped)
€ 5,470,070

Option Cost
€1,571,888
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Option 2 Combined Flood Defences, Improved Channel Conveyance (bridge
removal).

Figure 6.102 Option 2 for Piltown AFA



The properties at risk in Piltown will in part be protected by approximately 125m of
embankments at a height of 1.2m and 8m of retaining walls at a height of 1.2m,



On the Pil river, remove soil, vegetation and gravel deposits upstream and downstream
of Creamery bridge to a point 0.2m below the existing invert level at Creamery bridge
and tying into existing up and downstream bed levels. Total length 130m and volume
of excavation 600m3,



On the minor channel, dredge upstream and downstream of main street bridge to a
point 0.3m below the existing invert level at Main street bridge and tying into existing
up and downstream bed levels. Including underpinning of downstream foot bridge by
0.3m. Total length 130m and volume of excavation 200m3,



Creamery bridge removal and close off road with 10m of retaining walls on each side
of existing channel at 1.2m high,



Main street bridge replacement from a 4.25m wide 1.1m depth box culvert to a 4.25m
wide 2m depth box culvert,



Reinstall Main street bridge up and downstream parapet walls, 24m at height 1.2m,



Over the Main street bridge raise by 0.6m, allowing for the higher culvert soffit, and
camber back to existing road level, total road raise length 130m. Re-establish road over
Creamery bridge, 20m,



Localised ground raise outside the Creamery yard by 0.1m to accommodate for the
SoP tidal freeboard.

This option will protect to the stipulated design standard of protection which is the 1% AEP
flood event.
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Table 6-40 Option 2 Costs for Piltown AFA

Option Item

Quantity

Construction Cost
including PV Costs)

Walls (retaining walls and
bridge parapets)

52m length, 1.2m high

€48,567

Embankments (good ground)

125m length, 1.2m high

€19,898

Culvert Replacement

4m by 2m sprung, 15m length box
culvert

€60,000

Bridge removal

Existing Creamery Bridge
removal

€28,000

Road Raising

On Minor channel 130m length,
raise by 0.6m (maximum)

€101,191

Underpin minor channel
footbridge

6m to depth 0.3m

€5,000

In channel conveyance

800m3

€56,000

Area NPVd (uncapped)

Option Cost

€ 5,470,070

6.12.7

€721,605

Option NPVb (capped)
€1,917,355

(not

Benefit – Cost
Ratio
2.65

AFA Sensitivity to Future Changes

Option 1: This Option will protect to the stipulated design standard of protection which is the
1% AEP flood event. It accommodates for flood relief design 'allowances' i.e. 50% blockage at
the Main street culvert before surcharging and for 33% blockage in the Creamery street bridge
before it reaches 0.3m (freeboard) below the bank level, i.e. when floodwaters spill out of bank.
Option 2: This Option will protect to the stipulated design standard of protection which is the
1% AEP flood event. It accommodates for flood relief design 'allowances' i.e. 50% blockage at
the Main street culvert before surcharging and for 33% blockage in the Creamery street bridge
before it reaches 0.3m (freeboard) below the bank level, i.e. when floodwaters spill out of bank.
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Figure 6.103 Future Changes – Fluvial Flood Extents for the current scenario, MRFS and HEFS
for Piltown

Figure 6.104 Future Changes – Tidal Flood Extents for the current scenario, MRFS and HEFS
for Piltown
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Future Changes Adaptability
An objective for the potential options is to ensure that flood risk can be managed effectively
and sustainably into the future accounting for the potential impacts of climate change. Based
on the potential future changes, the below adaptability assessment summarises how well the
potential options achieve this objective:
(i)

Do the options reduce vulnerability?

In addition to the Options outlined above to manage flood risk in the Piltown area, other nonstructural measures will be included at different SSA levels, such as sub-catchment and UoM
scale. These measures include Building regulations, Planning and Development and Public
awareness campaigns. These non-structural measures will be particularly applicable to
properties affected by the Climate change MRFS (mid-range future scenarios) and the HEFS
(high range future scenarios) which take into account aspects such as climate change and
future development of the area.
(ii)

Do the options make space for water?

Options that provide additional space for flood water or at least do not restrict the flood water
will perform better in future scenarios. Restricting the water with measures such as flood
defences which drive the levels up during increased flow are unlikely to perform as well. For
this reason, among others, flood defences are placed as far back from the river banks as
practical (while consideration must also be taken for other impacts e.g. 'social' etc.) to allow
for natural flood plains to accommodate the increase in flow. In a lot of urban situations
however, properties are situated right beside the river bank and so the flood defences such as
walls etc. have to be placed much closer to the river. The options for Piltown have taken the
above requirement into account, the proposed flood defences are best placed to meet the SoP,
and accommodate for any increased future climate changes in design flow.
(iii)

Do the options deliver co-benefits?

The construction of 125 m of raised embankments provides the opportunity for the creation of
raised recreational, walkways on top.
(iv)

Do the options provide flexibility?

Flood Defences are very adaptable in situations where they are required to be so. Knowing
the MRSF and HEFS flows allows foundations to be designed to accommodate increase in
wall height if/where needed in the future without having to remove the exiting defence.
Similarly, excess horizontal space could be designated if embankments need to be raised to
accommodate higher water levels in future scenario situations. The options for Piltown have
taken the above requirement into account, where flood defences are to be designed to
accommodate for any future climate changes in flow. Also, for Option 1 and 2, the opening
sizing in bridge and culvert replacements have been designed to accommodate for any
increased future climate changes in design flow.
(v)

Do the options allow for deferring/removing or abandoning?

Given the current risk, this options have no allowance for deferral or abandonment.
An objective for the potential option is to ensure that flood risk can be managed effectively and
sustainably into the future accounting for the potential impacts of climate change. Based on
this future changes adaptability assessment the following summarises how well the option
achieves this objective.
Option 1 ‘Combination: Flood Defences and Improvement of Channel Conveyance (bridge
replacement)’ is adaptable at moderate cost, difficulty and impact. The Multi Criteria Analysis
Score for this technical objective is 3.
Option 2 is ‘Combination: Flood Defences and Improvement of Channel Conveyance (bridge
removal)’ is adaptable at moderate cost, difficulty and impact. The Multi Criteria Analysis Score
for this technical objective is 3.
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6.13 Thurles AFA, Co. Tipperary
This section presents the structural FRM Measures. These measures consist of one, or more
commonly a combination of FRM measures. The Do nothing / Existing and Do minimum are
not viable and therefore not discussed within this section. Only specific attention is given to
recommendation for the maintenance regime. As non-structural measures need to be
implemented on UoM scale these are not further discussed in this section. The section
provides further detail on Flood forecasting / warning whenever required.
6.13.1

Flood risk within Thurles

Thurles is located on the River Suir. Thurles is at risk of fluvial flooding from the River Suir.
The AFA and the existing flood risk are highlighted in Figure 6.105.

Figure 6.105 Flood risk in Thurles AFA within a 1% AEP Fluvial Flood Event for Flood Cells 1

Upstream of the town and within Thurles, out of bank flooding would occur on the River Suir
(see Figure 6.105), starting from 10% AEP flood events due to insufficient channel capacity.
(16 commercial and 21 residential properties would be affected). Flood Cell 1 is a discrete area
affected by a single flood mechanism so is considered local.
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Existing Regime

There is no existing regime for Thurles AFA.


Last maintenance in the river was done 5/6 years ago from Kavanagh Place
downstream to Dunnes stores,



Proper channel dredging was done 25 years ago,



Recently some upgrades been done on the piers of the Town bridge at the Library on
the upstream side.

6.13.3

Monetary Damage and Benefit

Table 6-41 Monetary Damage and Benefit for Thurles AFA
Total in AFA
Annual Average Damage (AAD)

€ 182,732

Present Value Damage (pvD)

€ 3,974,934

Standard of Protection (SoP)

1%AEP Event

Number of Properties Benefiting from
Design SoP

37

Minimum Present Value Benefit

€ 2,979,094

Capped Minimum Present Value Benefit

€ 2,523,705

6.13.4

Possible FRM Measures for Thurles AFA
Do Minimum

An issue was identified with a back drain that runs adjacent to the Suir river on the left hand
side. This drain runs as far as the confluence of the river Drish and the river Suir. The drain
was originally designed to run under the river Drish through a culvert, through the golf course
and out into the river Suir downstream of the golf course. The culvert which runs under the
river Drish has been badly damaged and since then the back drain does not operate as
designed. For this reason, the natural flood plain of the river Suir is rendered useless as this
area is already saturated during high levels of rain fall from drainage in the area. This culvert
should be upgraded as part of a maintenance programme.
Flood Storage
This measure considers areas where flood water can be stored and then released at a
controlled rate thereby reducing the flow rate through the AFA and hence the level of flood
risk. This can be achieved by using existing depressions to create online or offline storage
areas or by identifying pinch points which could be dammed such as a restricted point along a
valley.
In Flood Cell 1, a hydraulic review was carried out. The water levels in the vicinity of the
properties most at risk have to be reduced by approximately 0.75m. 50% of the flow which is
equivalent to 3 million m3 needs to be stored. The River Suir upstream of Thurles flows through
a narrow valley. No depression can be found which could temporary store this quantity of
water, see Figure 6.106. Therefore, this measure is considered technically unfeasible.
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Figure 6.106 Surrounding Topography of Thurles AFA

Flood Warning/Forecasting
A network of gauging stations is located within the River Suir catchment. Real-time use of the
stage data could be used for flood forecasting. Within the town of Thurles, a gauge station is
located (16004). This gauge is already connected to OPW website where real-time stage and
flow data is provided (see www.waterlevel.ie). Therefore, accurate levels are known during the
extreme flood events. It is not possible to mitigate flooding with only Flood Forecasting and
therefore this is not suitable as standalone FRM measure.
Improvement of Channel Conveyance
This measure focuses on increasing watercourse conveyance thereby lowering water levels
and reducing the associated flood risk. This can be achieved by lowering bed level,
widening/reshaping channels, removing channel/structure constrictions, culverting reaches of
watercourse and reducing roughness of the channel. While some of these activities can also
form part of the “Do Minimum” measure, Improvement of Channel Conveyance differs in that
it holistically addresses all risk areas
In Flood Cell 1, a hydraulic review was carried out to ascertain where improvement of channel
conveyance could potentially be carried out in the vicinity of Flood Cell 1 to protect the affected
properties. The water levels in the vicinity of the properties most at risk have to be reduced by
approximately 0.75m.
Public feedback indicated that a channel constriction downstream was believed to be a
significant cause of flooding in the town. The potential impact of channel dredging and
widening just upstream of the Cabragh wetlands to the Thurles Golf Club was investigated and
modelled. Figure 6.107 shows the results. It shows that the effect does not reach far enough
upstream to create benefit at Thomond road. Likewise creating more space at for example
Beakstown would not reduce flood levels at Thurles. Reduction of flood levels can be better
achieved locally, which is address in the next paragraph.
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Figure 6.107 Effect of Channel dredging upstream of Cabragh wetlands to Thurles golf club
(resultant water level change is shown in red )

For the improvement of Channel Conveyance dredging is proposed over a length of 1300 m
with total volume of 8,000 m3 to be excavated. Furthermore, it is proposed to remove the weir
at the library as it is holding up the flood water, see Figure 6.108. Figure 6.109 shows the
location of the channel improvement activities. The technical review showed that the channel
improvements would reduce the flood levels by maximum 0.50 m. Therefore, this option is not
feasible as a standalone option and must be combined with other feasible measures.
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Figure 6.108 Weir at the Thurles Library, proposed for removal

Figure 6.109 Location of Improvement of Channel Conveyance for Flood Cell 1 in Thurles AFA
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Flood Defences
Flood Defences refers to physical barriers which prevent water from entering an area such as
flood walls or embankments. As a general rule Flood Defences are kept as far back from the
river channel as possible allowing the floodplain function to remain active. Where space allows
flood embankments are used but where space is restricted flood walls are utilised.
Thurles already has existing flood walls and an embankment in place which runs from the
crossing of Emmet street and Thomond road down to Clongour with a 1% SoP, see Figure
6.110. The embankment protects the public amenity park with a SoP of 20%.

Figure 6.110 Existing Flood wall and Embankment at Thurles. Flood wall runs from crossing
Thomond road and Emmet street down to Clongour

A review was carried out to ascertain where Flood Defences would be required to protect
existing properties within Flood Cell 1. The existing wall running from opposite the Library down
to the crossing of Emmet street with Thomond road was investigated as a suitable flood
defence wall (See Figure 6.111). It was found to be leaking flood waters during recent flood
events. This wall needs to be upgraded or even replaced. Furthermore, around the school area
flood defences are required. Figure 6.112 shows the location of the series of Flood Defences
required to protect all properties during the 1% AEP event. Furthermore, a flood gate is
required at the downstream end at the crossing of Emmet street with Thomond road at the foot
bridge entrance.
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Figure 6.111 Top Left and Right - Existing wall (red line) from opposite Library to Thomond
road (looking upstream). Bottom Left is at the foot bridge over the River Suir to the public
amenity park. Bottom Right is the entrance to the River park.

Figure 6.112 Location of Flood Defences for Flood Cell 1 in Thurles AFA
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Diversion of Flow
This measure involves directing some of the floodwater via a new route thereby reducing flow
and associated flood risk along the original route. The new flow route would normally consist
of a constructed open channel and/or culvert system or an existing linear feature able to convey
the flow to a designated discharge point.
Diversion of flow has been investigated. However, analysis of the topography shows the fall of
the land will not accommodate these flow diversions making this measure technically
unfeasible, see Figure 6.106.
6.13.5

Summary of FRM Measures for Thurles AFA

The following FRM measures have been carried forward to address the flood risk arising from
Flood Cell 1. Note that as stated in Section 6.13.4.1 that upgrading of the existing culvert under
the Drish river is also recommended


Flood Defences,



Improvement of Channel Conveyance.
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Possible FRM Options
Option 1 Flood Defences

Figure 6.113 Option 1 Thurles AFA

At risk properties would be protected by a series of embankments and flood walls. The flood
defences will provide the design SoP of 1% AEP for fluvial flood events. Following, the
implementation of this measure, detailed examination of the drainage to the Suir should be
investigated at detailed Design stage.
The basic construction cost for the option items are summarized below:
Table 6-42 Option 1 Costs for Thurles AFA
Option Item

Quantity

Flood wall

240+209+140m length, 1.2 m
high (average)

€ 726,985.90

Embankment

493 m length,
(average)

high

€ 136,498.15

Flood gate

1m at bridge opening at crossing
Emmet street and Thomond road

€ 14,331.04

Area NPVd (uncapped)
€ 3,974,934

Option Cost
€ 1,969,083
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Option 2 Combined Flood Defences and Improved Channel Conveyance

Figure 6.114 Option 2 for Thurles AFA

At risk properties would be protected by a series of embankments and flood walls.
Furthermore, channel dredging and removal of the weir would be proposed. The combination
of measures will provide the design SoP of 1% AEP for fluvial flood events. Following, the
implementation of this measure, detailed examination of the drainage to the Suir should be
investigated at detailed design stage.
The basic construction cost for the option items are summarized below:
Table 6-43 Option 2 Costs for Thurles AFA

Option Item

Quantity

Flood wall

240+209+140m length, 0.6 m
high (average)

€ 707,451.81

Embankment

493 m length,
(average)

high

€ 97,874.99

Flood gate

0.6m at bridge
crossing Emmet
Thomond Road

opening at
Street and

€ 10,931.04

Channel dredging

Over a length of 1300m with 0.6m
= 8000m3

€ 352,420.34

Removal of weir

Removal of weir at library

€ 136,012.70

Channel maintenance

Clearance
floodplain

Area NPVd
(uncapped)

Option Cost
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€ 3,974,934

6.13.7

€ 2,076,598

€ 2,523,705

1.22

AFA Sensitivity to Future Changes

During a MRFS 1% AEP flood event, there would be an extensive increase in flood extent and
subsequent number of properties that would be affected. The resultant number of properties
affected in the MRFS increases from 37 to 51 properties. The (uncapped) AAD would increase
from € 182,732 to € 6,452,600. The resultant number of properties affected in the HEFS
increases from 33 to 64 properties. The (uncapped) AAD would increase from € 182,732 to €
8,287,821, which is a marginal difference with the MRFS. As a result, Thurles would be
considered at high vulnerability. Options should therefore be assessed in terms of their
adaptability to climate change.

Figure 6.115 Future Changes – Flood Extents & Properties at Risk

Figure 6.115 outlines the 1% AEP flood event for the three scenarios modelled in this study,
namely the current, the MRFS and the HEFS. It also outlines the number of properties affected
by the current scenario 1% AEP flood event, the additional properties which would be added
to that number under the MRFS and again the additional properties that would be added under
the HEFS.
Future Changes Adaptability
The potential options identified has been further assessed using 5 criteria in an attempt to
identify low or no regret combinations of measures.
(i)

Does the option reduce vulnerability?

In addition to the measures outlined above to manage flood risk in the Thurles area, other nonstructural measures will be included at different SSA levels, such as sub-catchment and UoM
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scale. These measures include Building regulations, Planning and Development and Public
awareness campaigns. These non-structural measures will be particularly applicable to
properties affected by the MRFS and the HEFS which take into account aspects such as
climate change and future development of the area.
(ii)

Does the option make space for water?

Options that provide additional space for flood water or at least do not restrict the flood water
will perform better in future scenarios. Restricting the water with measures such as flood
defences which drive the levels up during increased flow are unlikely to perform as well. For
this reason, among others, flood defences are placed as far back from the river banks as
possible to allow for natural flood plains to accommodate the increase in flow. In this situation
however, properties are situated right beside/in the river bank and so the flood defences such
as walls etc. have to be placed much closer to the river and interrupt the flood plain. The
identified Option 1&2 for Thurles would create this situation.
(iii)

Does the option deliver co-benefits?

There are no co-benefits identified for the proposed options for Thurles.
(iv)

Does the option provide flexibility?

Flood Defences (Option 1) are very adaptable in situations where they are required to be so.
Knowing the MRSF and HEFS flood extents allows foundations to be designed to
accommodate increase in wall height if/where needed in the future without having to remove
the exiting defence. Similarly, excess horizontal space can be designated if embankments
need to be raised to accommodate higher water levels in future scenario situations. Further
channel improvements (Option 2) may be required to address the increased flood risk
associated with climate change.
(v)

Does the option allow for deferring/removing or abandoning?

Given the current risk, this option has no allowance for deferral or abandonment given the
business located behind the proposed defences.
An objective for the potential option is to ensure that flood risk can be managed effectively and
sustainably into the future accounting for the potential impacts of climate change. Based on
this future changes adaptability assessment the following summarises how well the option
achieves this objective.
Option 1 Flood Defences in Thurles is adaptable at moderate cost, difficulty and impact. The
Score for this Multi Criteria Analysis Technical Objective is 3.
Option 2 Combined Flood Defences and Improvement of Channel Conveyance is adaptable
at moderate cost, difficulty and impact. The Score for this Multi Criteria Analysis Technical
Objective is 3.
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7 Environmental Assessment
7.1 General
Refer to Appendix B for Draft SEA Options Appraisal Report and Appendix C for Draft
Habitats Directive Screening (for Appropriate) Assessment.
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8 Stakeholder Input
8.1 Draft Flood Mapping Public Consultation Days
Public Consultation Days (PCDs) were held in Unit of Management (UoM) 16 the Suir between
December 2014 and February 2015. The purpose of the PCDs were to present the public with
the Draft Flood Maps that have been prepared as part of the Suir CFRAM Study, to seek their
feedback on those maps and on the Flood Risk Management Objectives that apply to this area.
Details of the Public Consultation days held in the UoM 16 AFAs are shown in Table 8-1.
Table 8-1 Draft Flood Mapping Public Consultation Days
AFA

Date

Venue

Nr of Attendees

Mullinavat (combined with
Ballyhale SE CFRAMS)

19-Feb-15

Mullinavat Community
Centre

8

Fethard

9-Mar-15

Fethard Convent
Community Hall

2

Carrick-on-Suir, Fiddown,
Portlaw, Piltown

10-Mar-15

Carraig Hotel, Carrick-onSuir

24

Mullinahone (combined with
Callan SE CFRAMS)

11-Mar-15

Mullinahone Community
Centre

1

Clonmel, Marlfield,
Knocklofty, Kilsheelin

12-Mar-15

Clonmel Park Hotel

35

Newcastle, Ballymacarbry

1-Apr-15

Community House,
Newcastle

3

Clogheen, Ballyporeen

1-Apr-15

St Paul’s Community
Centre, Clogheen

10

Thurles, Borrisoleigh,
Holycross

2-Apr-15

Thurles Library

21

Tipperary Town, Golden,
Bansha

8-Apr-15

Council Chamber Civic
Offices, Tipperary Town

0

Cahir, Ardfinnan

10-Apr-15

Cahir Library

9

8.2 Preliminary Options PCDs
During July 2016 PCDs were held to display various Flood Risk Management Options in each
of the UoM 16 AFAs under consideration. Details of the PCDS are shown in Table 8-2 below.
Table 8-2 Details of Public Consultation Days
AFA

Date

Venue

Nr of Attendees

Golden

19-July-16

Golden Community Hall

9

Newcastle and Knocklofty

19-July-16

Newcastle Community Hall

9

Borrisoleigh, Holycross and
Thurles

21-July-16

The Anner Hotel, Thurles

16

Cahir and Ardfinnan

26-July-16

Cahir House Hotel

16

Fethard

27-July-16

Fethard Convent
Community Hall

6

Piltown

27-July-16

Piltown GAA Complex

20
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9 Appraisal of Options
The effectiveness and potential impacts of each of the viable options is assessed using a Multi
Criteria Analysis, (MCA). This MCA process assigns a score for each option that relates to how
effective that option is in terms of achieving set goals under a set of objectives. The MCA can
then be used to guide the decision on which particular option is the preferred option to manage
flood risk in a particular area.
9.1 Flood Risk Management Objectives
The effectiveness of each of the viable options is measured in terms of how it achieves a set
of Flood Risk Management Objectives. These objectives are split into a number of categories.
These are:


Technical,



Economic,



Social,



Environmental.

Some of these objectives are further split into sub-objectives, where this is not the case the
sub objective is the same as the objective. The Objectives and Sub objectives are shown in
Table 9-1 below.
Table 9-1 Flood Risk Management Objectives
Criteria
1 Social

Objective
a

Minimise risk to human health and life

Sub-Objective
i)

Minimise risk to human health and life of
residents

ii)
Minimise risk to high vulnerability
properties
b

Minimise risk to community

i)
Minimise risk to social infrastructure and
amenity

2 Economic

3 Environmental

ii)

Minimise risk to local employment

a

Minimise economic risk

i)

Minimise economic risk

d

Minimise risk to transport infrastructure

i)

Minimise risk to transport infrastructure

c

Minimise risk to utility infrastructure

i)

Minimise risk to utility infrastructure

d

Minimise risk to agriculture

i)

Minimise risk to agriculture

a

Support the objectives of the WFD

i)

Provide no impediment to the
achievement of water body objectives
and, if possible, contribute to the
achievement of water body objectives.

b

Support the objectives of the Habitats
Directive

i)

Avoid detrimental effects to, and where
possible enhance, Natura 2000 network,
protected species and their key habitats,
recognising relevant landscape features
and stepping stones.

c

Avoid damage to, and where possible
enhance, the flora and fauna of the
catchment

i)

Avoid damage to or loss of, and where
possible enhance, nature conservation
sites and protected species or other
know species of conservation concern.

d

Protect, and where possible enhance,
fisheries resource within the catchment

i)

Maintain existing, and where possible
create new, fisheries habitat including
the maintenance or improvement of
conditions that allow upstream migration
for fish species.
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Criteria

4 Technical

Objective

a

b

c

Sub-Objective

e

Protect, and where possible enhance,
landscape character and visual amenity
within the river corridor

i)

Protect, and where possible enhance,
visual amenity, landscape protection
zones and views into / from designated
scenic areas within the river corridor.

f

Avoid damage to or loss of features,
institutions and collections of cultural
heritage importance and their setting

i)

Avoid damage to or loss of features,
institutions and collections of
architectural value and their setting.

ii)

Avoid damage to or loss of features,
institutions and collections of
archaeological value and their setting.

Ensure flood risk management options
are operationally robust

i)

Minimise health and safety risks
associated with the construction,
operation and maintenance of flood risk
management options

I)

Ensure flood risk management options
are adaptable to future flood risk, and the
potential impacts of climate change

i)

Ensure flood risk management options
are operationally robust
Minimise health and safety risks
associated with the construction,
operation and maintenance of flood risk
management options
Ensure flood risk management options
are adaptable to future flood risk, and
the potential impacts of climate change

Source; GN28

9.2 Global and Local Weightings
In order to take account of the relative importance of some objectives in comparison with other
objectives, each sub-objective is given a Global Weighting. These global weightings are set at
a national level and are the same across all of the CFRAM Studies.
The Global Weightings for each sub objective are shown in Table 9-2.
Table 9-2 Global Weighting of Flood Risk management Objectives
Objective Ref
1(a)(i)

Sub Objective
Minimise risk to human health and life of residents

Global Weighting
27
17

1(a)(ii)

Minimise risk to high vulnerability properties

1(b)(i)

Minimise risk to social infrastructure and amenity

1(b)(ii)

Minimise risk to local employment

9
7
2(a)(i)

24
Minimise economic risk

2(b)(i)

10
Minimise risk to transport infrastructure

2(c)(i)

14
Minimise risk to utility infrastructure

2(d)(i)

12
Minimise risk to agriculture

3(a)(i)

16
Provide no impediment to the achievement of water body
objectives and, if possible, contribute to the achievement of
water body objectives.

3(b)(i)

10
Avoid detrimental effects to, and where possible enhance,
Natura 2000 network, protected species and their key
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Sub Objective
habitats, recognising relevant landscape features and
stepping stones.

3(c)(i)

Global Weighting

5
Avoid damage to or loss of, and where possible enhance,
nature conservation sites and protected species or other
know species of conservation concern.

3(d)(i)

13
Maintain existing, and where possible create new, fisheries
habitat including the maintenance or improvement of
conditions that allow upstream migration for fish species.

3(e)(i)

8
Protect, and where possible enhance, visual amenity,
landscape protection zones and views into / from designated
scenic areas within the river corridor.

3(f)(i)

4
Avoid damage to or loss of features, institutions and
collections of architectural value and their setting.

3(f)(ii)

4
Avoid damage to or loss of features, institutions and
collections of archaeological value and their setting.

4(a)(i)

20
Ensure flood risk management options are operationally
robust

4(b)(i)

20
Minimise health and safety risks associated with the
construction, operation and maintenance of flood risk
management options

4(c)(i)

20
Ensure flood risk management options are adaptable to
future flood risk, and the potential impacts of climate change

Source:

GN28 Rev D

In order to take cognisance of the local perspective on the relative importance of objectives,
each sub objective is also given a local weighting. Local weightings vary from 0 for not locally
important to 5 for very important locally.
During the Draft Flood Mapping Public Consultation Day (PCD) the public were invited to
consider each of the sub-objectives and provide a weighting on its importance. The local
weightings listed below, which have been used in the MCA, are based on an assessment of
the importance of these sub-objectives which has been informed by the input of the public at
the PCD.
The Local Weighting for each FRM objective is shown in Table 9-3 below. The table also
outlines the manner in which the Local weighting is derived. In some instances, the Local
Weighting is determined through local consultation. In other instances, they are calculated
based upon the number of receptors affected.
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Fethard

Golden

Holycross

Knocklofty

Newcastle

Piltown

Thurles

1.1

5

3.3

0.4

0

0.4

0.4

0.2

1.1

Based on calculated assessment, adjusted by professional judgement

1(a)(ii)

1

0

0

0

0

0

0

0

0

5

Based on calculated assessment, adjusted by professional judgement

1(b)(i)

1.4

0

2.5

5

0.5

0

0

1.3

0.3

5

Based on calculated assessment, adjusted by professional judgement

1(b)(ii)

1.9

0.1

5

1.9

0.3

0.2

0.6

0.3

1.1

0.24

Based on calculated assessment, adjusted by professional judgement

2(a)(i)

2.6

5

5

1.9

0.6

0.3

0.6

0.8

1.2

1.2

AAD/€75,000

2(b)(i)

2.5

2.5

5

5

5

0.3

5

1.3

5

5

Based on calculated assessment, adjusted by professional judgement

2(c)(i)

0

0

5

0

0

0

0

0

0

0

Based on calculated assessment, adjusted by professional judgement

2(d)(i)

2.5

3

2.5

3

2.5

2.5

4

2.5

2.5

2.5

5

5

5

5

5

5

5

5

5

5

5

4

5

5

5

5

5

4

5

4

3

3

4

4

3

3

3

3

4

4

3(d)(i)

3

2

3

3

3

2

2

3

3

3

By professional judgement assisted by local advice

3(e)(i)

2

2

2

2

2

2

2

2

2

3

By professional judgement assisted by local advice

3(f)(i)

3

3

3

4

2

3

3

3

3

3

By professional judgement assisted by local advice

3(f)(ii)

3

2

4

4

2

4

3

2

1

3

4(a)(i)

5

5

5

5

5

5

5

5

5

5

4(b)(i)

5

5

5

5

5

5

5

5

5

5

4(c)(ii)

5

5

5

5

5

5

5

5

5

5

3(a)(i)
3(b)(i)
3(c)(i)

Cahir

0.8

Ardfinnan

1(a)(i)

Sub Objective

Source:

Borrisoleigh

Table 9-3 Local Weighting

Calculation method

By professional judgement assisted by local advice
Constant
By professional judgement assisted by local advice
By professional judgement assisted by local advice

By professional judgement assisted by local advice
Constant
Constant
Constant

GN 28
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9.3 Method for MCA Scoring
Each sub objective has a basic requirement and an aspirational target associated with it. The
basic requirement for each sub objective equates to a no change scenario. That is the status
quo before the FRM option is adopted. The aspirational target in most cases is set to the
highest achievement that is reasonably possible against the sub-objective in implementing the
FRM option. The performance of each FRM option is measured against the basic and
aspirational targets for each sub objective and assigned a score in accordance with the
principals in Table 9-4 below.
Table 9-4 Scoring
Option Performance

Score

Meets Aspirational Target
Partially Achieving Aspirational Target

5
Score in proportion to
performance

Meeting Basic Requirement (No Change)

0

Just Failing Basic Requirement

Score in proportion to
performance

Fully Failing Basic Requirement

-5

Totally Failing Basic Requirement

-999

(Option Illegal or Totally Unacceptable)

In the MCA the technical objectives measure if an option is robust in terms of operation. Higher
scores are allocated to options that do not rely on mechanical, electrical or human intervention
to operate effectively. Examples of such interventions include sluice gates, storm water over
pumping, or erection of demountable barriers. The technical objectives also consider if the
options can be constructed safely and if they can be managed effectively into the future.
The measurement of the performance of the options against the objective to avoid economic
damage is measured in terms of the percentage of economic damage avoided by that option.
Certain receptors in Coastal AFAs are at risk from fluvial and tidal flooding. On the basis of
historical flood records it can be said that these flooding mechanisms are independent of each
other. For this reason, when assessing the potential damage to properties in Coastal AFAs
this report considers that the total potential damage is equal to the total potential fluvial damage
added to the total potential tidal damage. Similarly, when assessing the damage avoided by a
particular option the total damage avoided is equal to the total fluvial damage plus the total
tidal damage avoided. When calculating the percentage reduction in damage for a particular
option this is calculated relative to the total potential damages in the town. The economic
objectives also measure the performance of the option in terms of reducing the risk to
transportation routes, utility infrastructure and agricultural land.
The social objectives in the MCA include the reduction of flood risk to people, high vulnerability
properties such as hospitals and fire stations and to social infrastructure and amenities. Under
social objectives the MCA also measures the performance of the option to reduce the risk to
local employment in relation to the number of non-residential properties at risk.
Under the Environmental criteria the MCA measures the performance of the option under
environmental headings such as:


Promote achievement of good status in waterbodies,



Avoiding damage to protected habitats,



Minimising the risk of environmental pollution,



Avoid damage to the flora and fauna of the catchment,



Avoid damage to fisheries habitats,
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Protect landscape character and visual amenity within the river corridor,



Avoid damage to features of architectural value,



Avoid damage to features of archaeological importance.

Once all of the options have been analysed with reference to their performance against each
of the sub-objectives the MCA score for each criterion can be calculated. This is done by
multiplying the score for each sub objective by the Global and the local Weighting and then by
summing the weighted scores for all the sub objectives under that criteria.
The MCA Benefit Score is calculated by adding the weighted score for the Economic, Social
and Environmental Criteria together. This score represents the net benefits of the option.
The Option Selection MCA Score is calculated by adding the weighted scores of all the
criteria together. This score includes the technical score and therefore includes all of the
aspects that should be taken into account in considering the preferred option for a given
location.
The Total Construction Cost € is the cost of the FRM option as outlined in Chapter 6. This
value has been derived from a Unit Cost Database created for the National CFRAM option
assessment.
The MCA Benefit – Cost Ratio is calculated by dividing the MCA Benefit Score by the cost
of the option. This is a numerical but non monetised ratio that indicates the overall benefits
that can be delivered per euro of investment.
The Economic Benefit € is the cost of the damage avoided for the FRM Option
The Economic Benefit – Cost Ratio is calculated by dividing the cost of the damage avoided
by adopting the FRM Option by the cost of the option. This is the traditional method used by
OPW in assessing the economic case for proceeding with a flood relief scheme. In general
terms a flood relief scheme would be considered economically viable if the benefit cost ratio is
greater than 1.
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10 Selection of Preferred Option
10.1 Preferred Flood Risk Management Options – UoM
The preferred Flood Risk Management Options selected for inclusion in the Flood Risk
Management Plan for UoM16 are set out below:


Public Awareness Campaign,



Planning and Development Control,



Building regulations,



Catchment Wide SUDS,



Flood forecasting / warning,



Strategic Development Management.

The non-structural measures highlighted above do not mitigate existing flood risk. However,
they should be implemented as national policy to the SSAs to minimise future risk.
10.2 Preferred Flood Risk Management Options – AFAs
10.2.1

MCA Scores

The Scores achieved by each viable option under consideration are listed in Table 10-1 MCA
Scores for Potential Options below. The initial rank is based on the MCA Benefit Cost Ration.
Details of the MCA undertaken for each AFA are contained in Appendix D.
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Table 10-1 MCA Scores for Potential Options

Cost (€ millions)

Benefit (€ millions)

MCA Benefit Score

Option Selection MCA
Score

MCA Benefit
/ Cost Ratio
millions

Economic
Benefit Cost
Ratio

Ranking

-

-

-338

-338

0

0

2

3.6

4.1

193

1093

53

1.13

1

-

-

0

0

0

0

3

Option 1 - Flood Defences and Improved Channel Conveyance (on Cromoge River and on tributary in
Coolataggle)

1.3

9.6

35

935

28

7.68

1

Option 2 - Flood Defences and Improved Channel Conveyance (on Cromoge River)

0.8

9.6

20

920

25

11.93

2

-

-

-90

-90

0

0

3

Option 1 - Flood Defences on a Tributary, Conveyance, Flood Defences & Other Works on Main Suir

2.6

66.7

376

1176

145

25.78

1

Option 2 - Improved Conveyance on a Tributary, Conveyance, Flood Defences & Other Works on Main Suir

2.7

66.7

226

1026

83

24.45

2

-

-

-134

-134

0

0

3

Option 1 - Flood Defences

1.6

5.1

299

1099

188

3.20

1

Option 2 - Improved Channel Conveyance & Flood Defences

1.4

5.1

100

1000

69

3.52

2

-

-

-82

-82

0

0

2

0.97

1.0

-246

654

-254

1.01

1

AFA / Option

Ardfinnan
Do Nothing
Option 1 - Flood Defences

Borrisoleigh
Do Nothing

Cahir
Do Nothing

Fethard
Do Nothing

Golden
Do Nothing
Option 1 - Flood Defences
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Option Selection MCA
Score

MCA Benefit
/ Cost Ratio
millions

Economic
Benefit Cost
Ratio

-106

-106

0

0

3

0.4

-289

611

-907

1.11

1

0.4

0.4

-803

197

-2281

1.01

2

-

-

-98

-98

0

0

2

0.4

1.0

193

1093

502

2.67

1

-

-

-64

-64

0

0

3

Option 1 - Flood Defences and Improved Channel Conveyance

1.4

1.5

-457

543

-324

1.04

1

Option 2 - Improved Channel Conveyance

0.9

1.5

-510

390

-589

1.69

2

-

-

-74

-74

0

0

3

Option 1 - Flood Defences & Improved Channel Conveyance (Bridge Replacement)

1.6

1.9

-569

431

-362

1.22

1

Option 2 - Flood Defences & Improved Channel Conveyance (Bridge Removal)

0.7

1.9

-633

467

-877

2.65

2

-

-

-44

-44

0

0

3

2.0

2.5

593

1393

301

1.28

1

Cost (€ millions)

Benefit (€ millions)

-

-

Option 1 - Flood Defences

0.3

Option 2 - Flood Defences and Improved Channel Conveyance

AFA / Option

MCA Benefit Score

Ranking

Holycross
Do Nothing

Knocklofty
Do Nothing
Option 1 - Flood Defences

Newcastle
Do Nothing

Piltown
Do Nothing

Thurles
Do Nothing

Option 1 - Flood Defences
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Cost (€ millions)

Benefit (€ millions)

2.1

2.5

Option 2 - Flood Defences and Improved Channel Conveyance
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/ Cost Ratio
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Economic
Benefit Cost
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1082

136

1.22

Ranking
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In addition to the options selected for the UoM, the preferred options for each of the AFAs are
listed below.
The selection of the preferred Flood Risk Management Option for each of the AFAs is based
on the MCA.
Ardfinnan
The preferred option for Ardfinnan is Option 1 - flood defences. The option has been costed to
include sheet piles to counter the underground flow paths that exist between the river the flood
receptors. The feedback provided at the Ardfinnan PCD indicated that the public agreed with
the preferred option. All at risk properties will be protected by the proposed measure to the 1%
AEP flood event. This option was developed as there is significant risk and benefit in Ardfinnan.
Borrisoleigh
The preferred option for Borrisoleigh is Option 1 (combination of flood defences and increased
channel conveyance “on Cromoge River and on tributary in Coolataggle”). All at risk properties
will be protected by the proposed measures to the 1% AEP flood event. This option was
developed as there is significant risk and benefit in Borrisoleigh.
Cahir
The preferred option for Cahir is Option 2 (Improved channel conveyance on the tributary river
beside Cahir Industrial Park and a combination of flood defences, increased channel
conveyance and other works on the River Suir in Cahir town). This option is a technically better
FRM method for future adaptability to climate change as improving conveyance in the tributary
is more adaptable than embankment construction. All at risk properties will be protected by the
proposed measures to the 1% AEP flood event. This option was developed as there is
significant risk and benefit in Cahir.
Fethard
The preferred option identified in the MCA is Option 1 (flood defences). However, based on
our professional judgement, we propose Option 2 (combination of flood defences and
improved channel conveyance). The following reasons support that judgement: This option is
a technically better FRM method for future adaptability to climate change as improving
conveyance is more adaptable than flood defence construction,


This option is a technically better FRM method for future adaptability to climate change
as improving conveyance is more adaptable than flood defence construction.



This options will remove the risk of flooding to the public amenity park and keep this
social amenity accessible.



Fethard Tidy Towns are actively maintaining the river through vegetation and debris
clearance within the River, this option would continue that work.

In addition, the feedback provided at the Fethard PCD indicated that the public agreed with the
preferred option of reduced flood defence heights to preserve the important archaeological
significance of the Fethard Town walls.
As an interim measure, a maintenance regime should be developed and implemented within
the town. All at risk properties will be protected by the proposed measures to the 1% AEP flood
event. This option was developed as there is significant risk and benefit in Fethard.
Golden
The preferred option for Golden is Option 1. The option has been costed to include sheet piles
to counter the underground flow paths that exist between the river the flood receptors. The
feedback provided at the Golden PCD indicated that the public agreed with the preferred option
indicated in the MCA. All at risk properties will be protected by the proposed measure to the
1% AEP flood event. This option was developed as there is significant risk and benefit in
Golden.
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Holycross
The preferred option identified in the MCA is Option 1 (flood defences). However, based on
our professional judgement, we propose Option 2 (combination of flood defences and
improved channel conveyance). The following reasons support that judgement:


This option is a technically better FRM method for future adaptability to climate change
as improving conveyance is more adaptable than flood defence construction.

In addition, the feedback provided at the Holycross PCD indicated that the public agreed with
the preferred option of improving conveyance through the town.
As an interim measure, a maintenance regime should be developed and implemented within
the town. All at risk properties will be protected by the proposed measures to the 1% AEP flood
event. This option was developed as there is significant risk and benefit in Holycross.
Knocklofty
The preferred option for Knocklofty is Option 1 (flood defences). All at risk properties will be
protected by the proposed measure to the 1% AEP flood event. No protection has been
proposed for the regional road subject to flooding. This option was developed as there is
significant risk and benefit in Knocklofty.
Newcastle
The preferred option identified is Option 1 (combination of flood defences and improved
channel conveyance). However, based on our professional judgement, we propose Option 2
(improvement of channel conveyance). The following reasons support that judgement:


This option is a technically better FRM method for future adaptability to climate change
as improving conveyance is more adaptable than flood defence construction,

All at risk properties will be protected by the proposed measure to the 1% AEP flood event.
This option was developed as there is significant risk and benefit in Newcastle.
Piltown
The preferred option identified in the MCA is Option 1 (combination of flood defences and
increased channel conveyance with bridge replacement). The bridge removal option (Option2)
at the Creamery Bridge was not progressed further due to issues with planning and
development. Permission may only be granted for the demolition of a protected structure in
exceptional circumstances.
All at risk properties will be protected by the proposed measures to the 1% AEP flood event.
This option was developed as there is significant risk and benefit in Piltown.
Thurles
The preferred option identified in the MCA is flood defences. However, based on our
professional judgement, we propose a combination of flood defences and improved channel
conveyance. The following reasons support that judgement:


This option is a technically better FRM method for future adaptability to climate change
as improving conveyance is more adaptable than flood defence construction,



This option will have a lesser visual impact on the protected architectural structures
and archaeological features in the town.

In addition, the feedback provided at the Thurles PCD indicated that the public agreed with the
preferred option of improving conveyance through the town,
As an interim measure, a maintenance regime should be developed and implemented within
the town. All at risk properties will be protected by the proposed measures to the 1% AEP flood
event. This option was developed as there is significant risk and benefit in Thurles.
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