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Executive Summary 

The Office of Public Works and its partners, Cork City Council and Cork County Council, have 
undertaken a catchment-based flood risk assessment and management study of the Lee 
Catchment – the Lee Catchment Flood Risk Assessment and Management (CFRAM) Study. 
The main outputs from this study are flood maps and a Catchment Flood Risk Management 
Plan (CFRMP) which identifies a programme of prioritised studies, actions and works to 
manage the flood risk in the Lee catchment, both now and into the future, informed by a 
Strategic Environmental Assessment (SEA) and Habitats Directive Appropriate Assessment 
(AA) that identify the environmental effects of the CFRMP. The Lee CFRAM Study is the 
primary pilot project for a new national approach to flood risk management.  

This report is the Final Report for the Lee CFRAM Study and summarises all the work 
undertaken to complete the study. The focus of the report is the flood risk management option 
development and assessment process, which forms the basis of the strategy set out in the 
CFRMP. The options identified from this process have been used to inform the development 
of the flood risk management strategy for the catchment, as reported in the Lee CFRMP. This 
report was substantially produced prior to the flooding of November 2009.  

Assessment of the extents and severe impacts of the flooding indicates that the general 
contents and proposals within this report remain valid. Notwithstanding this, it is also 
acknowledged that the identified flood risk and proposed flood risk management options 
included in this report do not address the significant flooding that occurred in some locations 
during the November 2009 flood event. 

Detailed assessments of the November 2009 flooding are still ongoing. Should the outcomes 
of those assessments require any significant amendments to this Final Report, then an 
addendum may be added to the report or the Final Report will be updated and reissued. 

A number of stages have been undertaken throughout the study, which provides the basis for 
the assessment of flood risk management options. These are consultation, data collection 
(including surveys), hydrological assessment, hydraulic modelling, flood mapping and 
environmental assessment (SEA and AA).  

A decision-making framework has been developed and used to ensure that the assessment 
of flood risk management options is evidence-based, transparent, and inclusive of 
stakeholder and public views. The SEA and AA have been fully integrated within the decision 
making framework to ensure that environmental considerations, such as the requirements for 
the protection of internationally designated nature conservation sites, are incorporated within 
the decision-making process. Catchment-specific flood risk management objectives are 
integral to this decision-making process. These were identified at the outset of the option 
development and assessment process and were refined through stakeholder and public 
consultation. A total of fifteen objectives, including eleven SEA objectives, were developed for 
the Lee Catchment under four different categories: technical, economic, social and 
environmental. Each objective has indicators with minimum and aspirational targets and were 
used to ensure that the flood risk management options fully address risks to people, property 
and the environment and take into account related constraints and opportunities. 

To ensure the correct focus in determining appropriate flood risk management options, the 
catchment is divided into different areas, called assessment units. These are defined at four 
spatial scales; catchment scale, analysis unit (AU) scale (large subcatchments), areas of 
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potential significant risk (APSR) which are urban areas and individual risk receptors (IRR) 
which are essential infrastructure assets.  

The flood maps produced for the study have been used to assess the level of economic, 
social and environmental flood risk in the Lee Catchment.  Where these risks are significant a 
three staged assessment process, using the fifteen objectives, was used to assess potential 
flood risk management options for the AUs and APSRs. This three staged process involves: a 
preliminary evaluation of flood risk management measures; development of flood risk 
management options and a detailed multi-criteria assessment (MCA) of these flood risk 
management options.  

The selection of the preferred options was based on the performance of options during the 
multi-criteria assessment process, where the fifteen flood risk management objectives were 
used to test the technical, economic, social and environmental acceptability of potential 
options. The result of the MCA is a list of options whose scores range from negative to 
positive, with a score of zero implying a neutral impact.  A review of the scores points the way 
towards the major components of the Lee CFRMP, with negatively scored options being 
discarded and positively scored options being considered further. Recommendations for 
mitigation and monitoring of negative impacts were identified through the SEA and AA. 

The evaluation of flood risk management options was based on existing conditions, although 
an assessment of options for likely future scenarios was included for Cork Harbour because 
of the potential increase in flood risk as a result of sea level rise.   

The methodologies and processes developed throughout the Lee CFRAM Study are suitable 
for use on future projects but some refinement will be required. Key recommendations for 
consideration when undertaking future studies include; setting up of national specifications, 
datasets and databases, developing standard methodologies for undertaking important 
aspects of work, reducing the level of detail in some areas, ensuring areas being assessed 
are at significant flood risk and undertaking consultation at key project stages (not specifically 
key SEA stages). 

Overall, the methodologies and outputs from the Lee CFRAM Study provide a robust, 
transparent and defendable decision making process for managing flood risk in the Lee 
catchment and Ireland. 
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1. Introduction 

1.1. Background 

The Lee Catchment Flood Risk Assessment and Management (CFRAM) Study is the primary 
pilot project of the OPW’s national CFRAM Programme. The Office of Public Works (OPW) 
commissioned Halcrow to undertake the Lee CFRAM Study in August 2006. Since then a 
significant volume of work has been completed and a Catchment Flood Risk Management 
Plan (CFRMP) for the Lee Catchment has been prepared. This Final Report provides a 
summary of the reports prepared as part of the study and focuses on the detailed work 
undertaken to determine the preferred flood risk management options for the catchment. 
These flood risk management options form part of the strategy for sustainably managing flood 
risk into the future.  

Flood risk refers to the potential adverse consequences resulting from a flood hazard.  The 
level of flood risk is the product of the frequency or likelihood of flood events and their 
consequences (such as loss, damage, harm, distress and disruption). Flood hazard is the 
frequency and extent of flooding to a geographic area. 

The national CFRAM Programme, and associated development of CFRMPs, is a key part of 
the implementation of a national policy for flood risk management adopted by the Irish 
Government in 20041. This policy shifted the emphasis in addressing flood risk from the use 
of structural or engineered solutions to address existing problems, towards: 

 A catchment-based context for managing risk; 

 More pro-active risk management, with a view to avoiding or minimising future 
increases in risk; and 

 Increased use of non-structural and flood impact mitigation measures. 

In addition, this change in approach, including the implementation of the national CFRAM 
programme, is intended to meet the requirements of the EU Floods Directive2.  

The Lee CFRMP has been prepared to meet these requirements and identifies a programme 
of prioritised studies, actions and works (both structural and non-structural) to manage flood 
risk in the Lee Catchment both now and into the future. In addition, as the primary pilot project 
for the national CFRAM Programme, the outputs and recommendations of the Lee CFRAM 
Study informed the process and methodologies for undertaking the current programme of 
CFRAM Studies throughout Ireland.  

                                                      

 

 

1 Report of the Flood Policy Review Group (OPW, 2004) 
2 EU Council Directive on the assessment and management of flood risks (the Floods Directive) (2007/60/EC) 
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1.2. Aims and scope 

The Lee CFRAM Study covers the Lee Catchment in County Cork, an area of approximately 
2,000 km2 that includes all the main rivers and their tributaries draining into Cork Harbour. 
The extent of the catchment is shown on Figure 1-1. 

 

Figure 1-1 Extent of the Lee catchment. 

The River Lee is one of the largest rivers in southwest Ireland rising in the Shehy Mountains 
to the west and discharging into Cork Harbour to the east. The River Lee and its main 
tributaries drain a catchment of more than 1,100 km2 upstream of Cork City. The River Lee is 
partly controlled by the Carrigadrohid and Inishcarra hydroelectric dams, owned by the 
Electricity Supply Board (ESB). The Lee Catchment, as defined for the Lee CFRAM Study, 
also includes a number of smaller rivers and their estuaries that drain into Cork Harbour.  

Significant flooding occurs throughout the Lee Catchment, affecting a number of towns and 
villages. Low lying areas of Cork city centre are regularly affected by tidal flooding, for 
example, during the tidal flood event of October 2004. Much of the flooding occurs during 
adverse weather conditions such as heavy rainfall and storm surges. Flood risk can also be 
increased by local conditions. These include bridges and culverts restricting high flows, debris 
causing blockages and environmental and land use changes.  

The specific objectives and outputs of the Lee CFRAM Study are to:  

 Identify and map the existing and potential future flood hazard and risk areas within 
the Lee Catchment; 

 Build the strategic information base necessary for making informed decisions in 
relation to managing flood risk; 

 Identify viable structural and non-structural measures and options for managing flood 
risks for localised high-risk areas and within the catchment as a whole; and,  

 Prepare a strategic CFRMP and associated SEA that sets out the measures and 
policies that should be pursued by the local authorities and the OPW to achieve the 
most cost-effective and sustainable management of flood risk within the Lee 
Catchment in the short, medium and long-term. 
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The Lee CFRAM Study also includes a Strategic Environmental Assessment (SEA) to ensure 
that environmental issues and opportunities for enhancement are fully considered throughout 
the development of the CFRMP and that the identified long-term strategy is environmentally 
appropriate.  

1.3. Purpose of the Final Report 

The purpose of this report is to build upon previously submitted project reports and detail the 
work and analysis undertaken, and the resulting findings and conclusions, to define the 
preferred options for the flood risk management strategy. Chapter 2 of this report provides a 
summary of the analysis that has been undertaken to assess and map the flood hazard in the 
catchment. The remaining sections of the report detail the assessment and appraisal process 
used to identify options for managing this flood hazard in the catchment. The flood hazards 
and risks to be addressed include both those that currently exist and those that might 
potentially arise in the future, as a result of, for example, climate and land use change. In 
order to identify suitable flood risk management measures and options, a decision making 
framework has been developed for the study (Section 1.3.1). 

This report is the Final Report for the Lee CFRAM Study and summarises all the work 
undertaken to complete the study. The focus of the report is the flood risk management option 
development and assessment process, which forms the basis of the strategy set out in the 
CFRMP. The options identified from this process have been used to inform the development 
of the flood risk management strategy for the catchment, as reported in the Lee CFRMP. This 
report was substantially produced prior to the flooding of November 2009.  

Assessment of the extents and severe impacts of the flooding indicates that the general 
contents and proposals within this report remain valid. Notwithstanding this, it is also 
acknowledged that the identified flood risk and proposed flood risk management options 
included in this report do not address the significant flooding that occurred in some locations 
during the November 2009 flood event. 

Detailed assessments of the November 2009 flooding are still ongoing. Should the outcomes 
of those assessments require any significant amendments to this Final Report, then an 
addendum may be added to the report or the Final Report will be updated and reissued. 

1.3.1. Introduction to the decision-making process 

The key output of the Lee CFRAM Study is a set of preferred options to manage flood risk in 
the Lee catchment.  These are presented in the Lee CFRMP (Halcrow, 2014) with a set of 
prioritised studies, actions and works to manage the flood risk in the long-term. In order for 
the Lee CFRMP to be accepted by the public and stakeholders and effectively implemented 
by the OPW and Local Authorities, the decision making process used to determine the 
strategy must be transparent, defendable and robust. The decision making framework applied 
in this study is shown in Figure 1-2. 
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Figure 1-2 Decision making framework adopted for the Lee CFRAM Study. 

The framework was implemented using the steps listed below and full details on each step 
can be found in the appropriate chapters (as noted next to each step): 

(i) Set flood risk management (FRM) objectives (Chapter 4) 

(ii) Define indicators and minimum and aspirational targets (Chapter 4) 

(iii) Define assessment units (Chapter 4) 

(iv) Assess the level of risk to the indicators (economic, social and environmental) 
(Chapters 5 & 6) 

(v) Define and develop a list of FRM measures and identify options (Chapters 7 and 8) 

(vi) Undertake Stage 1 assessment (preliminary assessment of measures) for each 
assessment unit (Chapters 9 - 16) 

(vii) Undertake Stage 2 assessment (development of potential options) for each 
assessment unit (Chapters 9 - 16) 

(viii) Undertake Stage 3 assessment (multi-criteria assessment of potential options) for 
each assessment unit (Chapters 9 - 16) 

(ix) Develop options for Individual Risk Receptors (IRRs) (Chapter 17) 

(x) Develop options for Cork Harbour for Mid Range Future Scenario (MRFS) (Chapter 
18) 

(xi) Identify preferred options for assessment units and the catchment (Chapter 19) 
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1.4. Activities since the November 2009 flood event 

Since the November 2009 and summer 2012 flood events, work has been undertaken to 
reduce flood risk to the businesses and communities in the Lee Catchment. A total of 31 
submissions were received during the public consultation period on the draft Plan and SEA 
ER. The submissions ranged from commenting on the flooding that occurred in November 
2009 at specific locations and comparing that flooding to the flood maps accompanying the 
draft CFRMP, proposing alternative flood risk management measures and options to general 
comments on flood risk management policy and requested clarifications on sections of the 
draft Plan. The majority of comments submitted related to the villages of Béal Átha on 
Ghaorthaidh and Inse Geimhleach that suffered very significant flooding in November 2009, 
which was not predicted as part of the study. Further details on the submissions received, and 
the responses to those submissions, can be found in Chapter 3 and Appendix F of the Plan. 

A large number of the submissions on the draft Plan related to a small number of locations 
that were very badly affected by the November 2009 flood event. As a result of the serious 
flooding in those locations and the information included in the submissions, a detailed review 
of the findings of the Lee CFRAM Study was undertaken on the River Lee upstream of 
Carrigadrohid, the River Bride at Crookstown and Kilumney, the Owenboy at Paddy’s Bridge 
and Cork City (Lee, Curragheen and Glasheen). 

It is important to note that a review of all areas included in the Lee CFRAM Study was 
undertaken following the November 2009 flood event. The specific areas included in sections 
1.4.1 to 1.4.5 are those for which further study and investigation is required to fully 
understand the flood mechanisms that occurred during the November 2009 flood event.  

1.4.1. River Lee (upper): Béal Átha an Ghaorthaidh and Inse Geimhleach 

The villages of Béal Átha an Ghaorthaidh and Inse Geimhleach suffered a very significant and 
devastating flood in November 2009. Detailed reviews of the event highlight the very 
significant long duration rainfall that was experienced in the Upper Lee catchment in the 
period leading up to the November 2009 event. This would have led to saturated ground 
conditions and high levels in Lough Allua. The very significant rainfall that fell on the 
catchment upstream of both villages on 19 Nov 2009 resulted in a large volume of water 
flowing out of the river channels as they were already full. This resulted in the significant 
flooding that occurred at these locations, which was in excess of that predicted by the flood 
maps for both the current and future scenarios.  

A detailed review of the hydraulic model of the River Lee upstream of Carrigadrohid reservoir 
has been undertaken. The review included checking of all factors that may influence the 
predicted extent of flooding in Béal Átha an Ghaorthaidh and Inse Geimhleach. Following the 
review some changes were made to the hydraulic model. However, the changes did not result 
in the model predicting flooding to the same extent as that of the November 2009 event. One 
important finding of the review was that the water levels in Lough Allua were found to have a 
significant influence on the flood levels in both Béal Átha an Ghaorthaidh and Inse 
Geimhleach. It is therefore recommended that a level gauge is installed to record water levels 
in the lough and inform future revisions of the hydraulic model and study. 

Further investigation is required of the specific conditions that occurred in the Upper Lee 
catchment in November 2009 and the subsequent lesser flood event in January 2011. These 
investigations and detailed calibration of the hydraulic model of the River Lee upstream of 
Carrigadrohid Reservoir can then be used to improve the understanding of the factors that 
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contributed to the significant flooding in this catchment and to improve the accuracy of the 
hydraulic model. 

1.4.2. River Bride: Crookstown and Kilumney 

Two villages, Crookstown and Kilumney, located on the River Bride south of Cork City were 
affected by significant flooding in November 2009. The following paragraphs summarise the 
specific issues for each village. 

Crookstown 

In Crookstown, the observed flood levels match well with the flood levels predicted by the 
model. However, the actual observed flooding occurred on the floodplain to the right of the 
river channel while the predicted flooding occurred mainly on the floodplain to the left of the 
river channel. There are two possible reasons for this; 

A wall located along the left bank of the river channel upstream of the bridge was 
removed from the hydraulic model as it was not a flood wall. The ground levels to the 
left of the river are lower than ground levels to the right. The model therefore 
predicted that the floodwater would flow into the left floodplain area thus reducing or 
eliminating any flooding on the right floodplain. This flood mechanism was not 
observed during the November 2009 event. 

The actual ground levels along the right side of the river channel in November 2009 were 
lower than the levels recorded as part of the channel and cross-section survey in 
2007. This could occur for a number of reasons. 

The two issues noted above, if combined, are likely to have resulted in more extensive 
flooding on the right floodplain, as occurred during the November 2009. 

Cork County Council is to progress further investigation of these issues by procuring 
topographical survey of the river banks and undertaking more detailed analysis in 
Crookstown. This data will be used to review and update the hydraulic model of the River 
Bride at Crookstown. Once this is complete the flood maps and flood risk management 
options for the village will be updated. 

Kilumney 

The village of Kilumney was flooded by the River Bride during the November 09 flood event. 
While the predictive flood maps for this village do show extensive flooding, the observed flood 
levels were higher than those predicted by up to 0.5m at some locations.  

There is a hydrometric gauge located on the River Bride at Ovens Bridge, which is just a few 
hundred metres downstream of Kilumney village. The flows recorded at the gauge during the 
November 2009 event were double any previously recorded flows, indicating the very severe 
nature of the flooding that occurred.  

The River Bride hydraulic model has been reviewed in detail to understand the reason for the 
under prediction of flooding in Kilumney. A number of factors that affect model flows and flood 
extents have been reviewed and tested. The conclusion of the review is that the very 
significant floodplain storage predicted by the model may not have occurred during the 
November 2009 event. This may have been because of the long duration rainfall during 
October and November 2009 filling up available storage in the catchment. Therefore, when 
the event on 19/20 November occurred there was very limited catchment and floodplain 
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storage available for the surface water to go and therefore extensive flooding of the village 
was experienced. 

1.4.3. Owenboy River: Paddy’s Bridge, Tulligbeg, Tulligmore near Ballinhassig 

Seven properties located upstream of Paddy’s Bridge were flooded in November 2009. The 
areas adjacent to the properties are shown to be included in the 1% and 0.1% AEP flood 
extent but were not predicted to flood above the threshold levels of the properties as 
experienced in November 2009. There are a number of reasons for the difference between 
the predicted and observed flooding, including: 

 The assumed threshold level (i.e. the level at which flood water would enter the 
property) is higher than the actual threshold level. For the purposes of the study the 
level at which a property would start to flood was assumed to be the digital terrain 
model level at the location of the property address point plus a 300mm uplift to 
account for ‘steps up’ into the property; 

 Local conditions such as silt/debris build up in the channel, blockage of the bridge 
during the event and local land raising adjacent to the properties that took place after 
the channel and cross-section survey in 2007; and 

 Level of detail associated with a rural area watercourse as these particular properties 
were located outside the urban area boundary of Ballinhassig. 

Due to the localised nature of the flooding at this location it may be possible for a small flood 
risk management scheme to be undertaken under the OPW Minor Works Programme. In 
order for a scheme to be progressed it must meet a number of criteria. Details are available 
from the OPW. 

1.4.4. Cork City 

A detailed study was undertaken to improve the calibration of the Lower Lee hydraulic model 
(from Inniscarra Dam to the Waterworks Weir and through Cork City to the harbour). This was 
completed in 2012 and the flood maps for Cork City were updated using the updated 
hydraulic modelling results. 

In March 2011, OPW co-ordinated a controlled discharge exercise, with the co-operation of 
the ESB and Cork City and County Councils. The purpose of the exercise was to provide data 
to allow calibration of the one dimensional (1D) Lower Lee hydraulic model up to the 
maximum permissible in-bank flows. 

The OPW has recently commissioned the Lower Lee Flood Risk Management Scheme, which 
will progress the recommendations in the CFRMP for the Lower Lee and Cork City. The study 
will undertake a detailed assessment of the further optimisation of the operation of 
Carrigadrohid and Inniscarra reservoirs coupled with localised flood defences as a viable 
flood risk management option to reduce fluvial flood risk along the Lower Lee and for Cork 
City in particular. Localised defences through Cork City to provide protection against tidal 
inundation will also be investigated. 

1.4.5. Other activities undertaken since the Nov 09 flood event 

Since the draft plan was published in February 2010, some works have progressed to 
implement some of the options outlined in the plan. In addition, a number of activities have 
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been undertaken directly as a result of the serious flooding in November 2009 and summer 
2012. These include: 

 Detailed design for a flood risk management scheme in Baile Bhúirne and Baile Mhic 
Íre is being progressed by OPW. 

 Funding under the OPW Minor Works Programme has been secured by Cork City 
and County Councils for flood risk management works at the following locations:  

o Crookstown – €318,000 (2010) 

o Cork City Quay Walls Repair – €900,000 (2010) 

o Douglas, Ballybrack Stream Improvements– €304,000 (2010) 

o The Glen, Glenbrook, Passage West – €99,000 (2010) 

o Carrigtohill Flood Risk Assessment – €72,000 (2010) 

o Ballinacurra – €5,880 (2010) 

o Béal Átha an Ghaorthaidh and Inse Geimhleach river cleaning and 
maintenance works – €40,000 (2011) 

o Bhaile Bhúirne and Baile Mhic Íre Minor Flood Mitigation Works – €10,000 
(2012) 

o Glashaboy River – €36,000 (2012) 

o Inse Geimhleach – €45,000 (2012) 

Further information on works being funded and carried out under the Minor Works programme 
is available from the respective Local Authority. 
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2. Project activities 

2.1. Introduction 

In order to meet the project objectives set out in Section 1.2, a number of discrete, but inter-
related project activities were undertaken. Figure 2-1 shows a flow chart setting out the 
activities that have been undertaken throughout the project. 

 

Figure 2-1 Flow chart setting out the project activities. 

Table 2-1 provides details of the project reports associated with these various project 
activities. A number of technical notes and method statements were also issued to support 
these project reports. A full list of the issued method statements and technical notes can be 
found in Appendix A.  

This chapter provides details on the following project activities undertaken since the 
commencement of the project in August 2006: 

 Consultation; 

 Data collection; 

 Surveys; 

 Hydrological analysis; 

 Hydraulic modelling;  

 Flood mapping; and 

 SEA. 

The identification and assessment of the flood risk management options is detailed in 
Chapters 4 to18 of this report. The development of the flood risk management strategy for the 
catchment from the preferred options is reported on in the Lee CFRMP. 
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Table 2-1 Project reports associated with project activities. 

Project Stage Activities Report(s) 

Assessment of flood risk 

Data collection 

Hydrology Report (Feb 2009) 

Hydraulics Report (Jan 2014) 

Final Report (Jan 2014) 

Surveys 

Hydrological Analysis 

Hydraulic computer 
modelling  

Management of flood risk  

Flood mapping 

Identification and 
assessment of flood risk 
management options 

Production of the 
Catchment Flood Risk 
Management Plan (CFRMP) 

Production of the CFRMP 
The Lee CFRMP (draft Feb 
2012, final 2014) 

Consultation Consultation Environmental Scoping 
Report (Apr 2008) 

The Lee CFRMP (draft Feb 
2012, final 2014) 

SEA Environmental Report 
(Feb 2010, updated 2013) 

Natura Impact Statement 
(July 2013) 

Strategic Environmental 
Assessment (SEA) 

Strategic Environmental 
Assessment 

2.2. Consultation 

The involvement of external parties has been essential in the development of the Lee CFRMP 
and associated SEA.  Throughout the study, it was important to meet statutory requirements3 
for consultation with relevant parties; and to ensure that the knowledge, experience and views 
of the project steering group, stakeholders and the general public were taken into account 
throughout the development of the CFRMP. Further details of all consultation events 
undertaken throughout the study are provided in the SEA Environmental Report (2013) or in 
the relevant reports outlined in Table 2-1.  

2.2.1. Project steering group 

The Project Steering Group, which included representatives from OPW, Cork City Council, 
Cork County Council and the Environmental Protection Agency, was responsible for 
overseeing and directing the study, and reviewing key outputs and deliverables. 

                                                      

 

 

3 Both the SEA Directives and the Floods Directive set statutory consultation requirements 
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2.2.2. Stakeholders (external organisations) 

From the beginning of the study in 2006, a range of statutory, non-statutory and local 
organisations were identified as stakeholders and were invited to get involved in the 
development and future implementation of the Lee CFRMP and associated SEA. These 
stakeholders included:  

 Key operating authorities in the catchment such as engineers and planners from Cork 
County and City Councils and the Electricity Supply Board; 

 Environmental bodies; 

 Government departments and agencies; 

 Non-governmental organisations; and 

 Local business and industry representatives.  

A list of the stakeholders involved in the study is included in Appendix B.  

2.2.3. Public Consultation 

To ensure that the general public was 
made aware of the study and had sufficient 
opportunity to express their views and 
comment on the draft outputs, a series of 
public information and consultation days 
was held at key locations around the 
catchment at the start of the study in 
December 2006 and in May 2009 when the 
draft flood maps and preliminary flood risk 
management options were presented. A 
total of 11 events were held (seven in 2006 
and four in 2009).  

The final stage of the consultation process 
was the publication of and consultation on 

the draft CFRMP and accompanying SEA ER, which were issued for consultation on 1 
February 2010. A total of 28 submissions were received during the consultation period from 
local residents, businesses, government bodies and agencies. Following a review of 
comments received, and detailed analysis of the November 2009 flood event, the draft 
CFRMP has been amended, finalised and published, together with a post-adoption SEA 
Statement, documenting how the comments received have been addressed. 

2.2.4. Provision of information 

It has been essential to ensure that information relating to the study was made available to 
stakeholders and the general public throughout its development. This was achieved by: 

 The creation and maintenance of a project website www.leecframs.ie; 

 The provision of a dedicated email address leecframstudy@opw.ie enabling direct 
communication with the project team; 

Public information day in City Hall, Cork. May 
2009.  
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 The publication of monthly newsletters that were sent to any interested parties, made 
available in hard copy at local council offices, and published on the project website; 
and 

 The publication of all publicly available reports on the project website. 

 Attendance and presentations at relevant conferences and forums such as the Cork 
Harbour Forum and Heritage Week. 

 Publications of project articles in journals and interviews with local and national 
media. 

In addition, opportunities to consult with members of the public also arose during channel 
survey works and technical visits around the catchment by the project team, and these have 
generally been informative and useful. 

2.3. Data collection 

A significant amount of data was collected throughout the study, which provided the basis for 
undertaking various elements of work.  The data collected included hydrometric data, 
hydraulic modelling data, meteorological data, topographical data, option assessment data 
and mapping data. The data was received in a number of different formats including reports, 
maps and tabular data.   

A number of organisations and websites have been consulted to obtain the necessary data 
including Cork City Council, Cork County Council, EPA, ESB, OPW and Port of Cork. New 
data was also gathered in the catchment to inform some elements of work including the 
channel and structure cross sectional survey and the defence asset survey (Section 2.4). 
Further details on specific data relating to the project specific activities are contained within 
reports as detailed in Table 2-1. Appendix C contains a list of organisations and data 
collected as part of the study.  

A number of tools have been used for the display, storage and manipulation of data. GIS has 
been used as a tool throughout the project for the spatial representation of data, as well as 
storage, analysis, management, calculation and graphical display of the many different 
formats of data used.  Aquila DSF was a tool used for storing, visualising, assessing and 
distributing hydrological and meteorological data. 

2.4. Surveys 

A number of surveys were undertaken to inform the project activities. A summary of the 
surveys is contained in Sections 2.4.1 to 2.4.4. Further details on each of the surveys and 
their use within the various work packages can be found in the relevant project reports 
detailed in Table 2-1. 

2.4.1. Aerial surveys 

A number of aerial surveys were flown to generate floodplain Digital Terrain Models (DTMs) 
and to determine the dimensions of defence assets within the catchment. The aerial surveys 
included both Light Detection and Ranging (LiDAR) surveys and High Resolution Stereo 
Camera (HRSC). Orthophotographs were also captured as part of these aerial surveys. A full 
list of the aerial survey data captured for the project is detailed in Table 2-2.  
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Table 2-2 Aerial survey data captured for the study. 

Dataset Captured by Available from Date captured 

HRSC and 
orthophotography 

DLR OPW 2001 

LiDAR and 
orthophotography 

BKS and Infoterra OPW 2006 

LiDAR and 
orthophotography 

Blom Aero films DCMNR 2006 

LiDAR and 
orthophotography 

Blom Aero films OPW 2007 

LiDAR (FLI-MAP 400) FUGRO-BKS 
Surveys Ltd 

OPW 2007 

2.4.2. Channel and structure cross sectional survey 

The channel and structure cross section survey was carried out by Maltby Land Surveys Ltd. 
The survey commenced in February 2007 and was completed in June 2007.  In total, 1708 
cross sections were surveyed along the eight main watercourses and their tributaries.  The 
survey was used to gather details of river and structure profiles, including cross-sections of 
the river bed, the river banks and any structures in the river channel such as bridges, culverts 
and weirs. 

In total, approximately 250 kilometres of river channel were surveyed along the main rivers 
and their tributaries in the catchment. Figure 2-2 shows the extent of the river channels 
surveyed.  

 

Figure 2-2 Extent of the river channel surveyed. 
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Urban Area Waterbodies (UAWs) are located in towns and villages subject to flooding, and 
other areas understood to be prone to flooding and for which significant development is 
anticipated.  In total, 86km of the river channel comprised UAWs.  Rural Area Waterbodies 
(RAWs) are located in areas where the flood risk is considered to be moderate and 164km of 
RAWs were surveyed.  

2.4.3. Defence asset survey 

The defence asset survey involved using the Flood Defence Asset Database (FDAD) to 
gather information on the condition of various structures within the River Lee, its tributaries 
and Cork Harbour.  Approximately 56km of asset length were surveyed covering the following 
defence assets: 

 Cork City along both banks of the north and south channels of the River Lee from the 
Water Works Weir downstream to the confluence of the River Lee with the Glashaboy 
River; and 

 Cork Harbour in Aghada, Carrigaline, Crosshaven, Glounthaune, Midleton and 
Whitegate, North of Great Island, Cobh, Passage West, Monkstown and sections of 
East Ferry.  

The survey involved a visual inspection to determine the condition of the defence assets, with 
information recorded in the FDAD. Defence assets surveyed included walls, embankments, 
flap valves, culverts and bridges.  

 

Figure 2-3 Defence Asset Survey team. 

2.4.4. Threshold level survey 

The property threshold level survey involved the use of Global Positioning System (GPS) and 
levelling equipment to carry out spot-check surveys of building thresholds for non-residential 
properties and a full threshold survey for all underground car parks and significant non-
residential properties below ground level. An initial assessment of the baseline economic 
damages for the 1% AEP event was used to identify commercial buildings with economic 
flood damages. A total of 169 properties were surveyed in the APSRs around the catchment. 
The majority of the buildings surveyed were in Cork City and the APSRs around Cork 
Harbour.  
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2.5. Hydrological analysis 

The purpose of the hydrological assessment was to determine the hydrological inputs for the 
River Lee, its tributaries and the Glashaboy, Owenboy, Owennacurra, Carrigtohill and 
Tramore Rivers, for design flood events and two future scenarios.  This was based on a 
review and analysis of historic flood information and use of meteorological and hydrometric 
records gathered as part of the data collection process (Section 2.3). Figure 2-4 shows the 
location of rainfall gauges used for the hydrological analysis. 

 

Figure 2-4 Rainfall gauges used for the hydrological analysis. 

Flood Studies Report (FSR) and Flood Estimation Handbook (FEH) methodologies were used 
to determine design hydrological inputs for the eight hydraulic computer models of the rivers 
considering potential future catchment changes likely to influence flood risk.  These 
hydrological inputs were used in the hydraulic computer models (Section 2.6) to estimate 
extreme flows and levels, which formed the basis for subsequent flood mapping stages 
(Section 2.7). 

The hydrological inputs were generated for a number of calibration and verification events 
and for range of Annual Exceedance Probabilities (AEP). The AEP is a statistical 
measurement indicating the likelihood of a flood event of a certain intensity occurring or being 
exceeded in any given year. Thus a 10% AEP describes a flood event which has a 10% 
chance of occurring or being exceeded in any given year. Design river flows were produced 
for the 50%, 10%, 5%, 2%, 1%, 0.2% and 0.1% AEP. Design river flows were also produced 
for future scenarios taking into consideration climate change and land use changes. 
Calibration and verification events were generated from a review of historical flood event 
information.  

The hydrological analysis assessed the drivers that can influence future flood risk in the Lee 
catchment. The main drivers identified and assessed were climate change, afforestation and 
urbanisation.  These drivers have been extensively investigated and two future flood risk 
management scenarios have been developed, a Mid Range Future Scenario (MRFS) and a 
High End Future Scenario (HEFS). 
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The outputs from this hydrological assessment informed the subsequent stages of this study, 
in particular the hydraulic modelling and flood mapping.  Knowledge of the hydrological 
processes and historic flooding supported the decision making process for the flood risk 
management options, for example the potential for revising the operation of the hydroelectric 
dams at Inniscarra and Carrigadrohid.  

Full details of the hydrological assessment carried out for the study are available in the 
Hydrology Report (Halcrow, 2009). 

2.6. Hydraulic modelling  

Hydraulic modelling involved the use of computer software to solve advanced mathematical 
equations, based on a variety of parameters, to provide an estimate of water levels, flows and 
velocities along the river systems and Cork Harbour.  

A total of nine hydraulic computer models were developed for the study; eight river models 
covering the river systems and one tidal model covering Cork Harbour. Figure 2-5 shows the 
extent and breakdown of the hydraulic models developed for the study area The study has 
modelled 250km of river channel and adjacent floodplains using the data gathered as part of 
the Lee CFRAM Study surveys (Section 2.4) and informed by the outputs from the 
hydrological assessment (Section 2.5). In the urban areas the level of complexity in the river 
models is much higher, with closer cross sections and greater detail in out-of-bank flow 
routes.  Five of the models developed are ISIS 1D hydrodynamic models, three models are 
ISIS 1D-2D linked hydrodynamic models and the harbour area is a DIVAST 2D hydrodynamic 
model.  

 

Figure 2-5 Extent and breakdown of hydraulic computer models developed for the study 
area. 

In order to ensure the hydraulic models were working within acceptable limits, model 
calibration and verification has been undertaken, where possible.  Calibration and verification 
data was available for five of the river models and for the harbour model.   
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The computer models have been run for the design flood events outlined in Section 2.5. All of 
the main rivers are both tidally and fluvially influenced where they discharge to Cork Harbour. 
Therefore the flood hazard along these river estuaries can be from either fluvial, tidal or a 
combination of both.  A joint probability analysis has been carried out to determine the chance 
of two or more conditions occurring at the same time to produce a high water level e.g. high 
river flow and high tide plus surge level. 

Outputs from the hydraulic river models include data on water levels, flows, depths and 
velocities for each of the AEP events, for both existing and future conditions. This information 
was used to develop the flood maps for the Lee catchment (Section 2.7).  

The hydraulic models were also used to test the performance of proposed flood risk 
management options as part of the option assessment process (Section 8.3). 

Full details of the hydraulic computer modelling carried out for the study are available in the 
Hydraulics Report (Halcrow, 2014). 

2.7. Flood mapping 

Flood maps are one of the main outputs of the study and are the way in which the hydraulic 
model results are communicated to the end users. The flood maps represent all areas that 
are likely to be inundated at some point during a flood event. The key types of mapping 
developed have been: 

 Flood extent maps – show the estimated area inundated by a flood event of a given 
AEP.  These maps also show levels of confidence in the flood extents, plus water 
levels and defended areas.  

 Flood depth maps – illustrate the estimated flood depths for areas inundated by a 
particular flood event (see Figure 2-6  for an example of a flood depth map);  

 Flood velocity maps - show the speed of the flood water for a particular flood event 
using graduated colours; and  

 Flood hazard maps – show the harm or danger which may be experienced by people 
from a flood event of a given annual exceedance probability, calculated as a function 
of depth and velocity of flood waters. 
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Figure 2-6 Example flood depth map. 

The predictive flood maps prepared for this study provide valuable information regarding 
flooding within the catchment for both technical and non technical users.  The maps have 
been used within the study to identify areas that are prone to significant flooding, assess the 
flood risk to flood risk indicators (Chapter 5) and to inform the development of flood risk 
management options (Chapters 8 to 18).  These flood maps can also be used to: 

 raise awareness of flood hazard to property and life; 

 aid flood event response planning and action; and 

 inform spatial planning and development management within the floodplain and 
support the implementation of the Guidelines on the Planning System and Flood Risk 
Management (OPW and DEHLG, 2009). 

Full details of the flood maps and the various flood mapping formats are available in the 
Hydraulics Report (Halcrow, 2014). A separately bound volume of flood extent, depth, velocity 
and hazard maps, representing the current flood hazard, accompanies the CFRMP. Digital 
copies of the flood maps are also available via the National CFRAM Programme website, 
www.cfram.ie. 
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2.8. Environmental assessment 

2.8.1. SEA 

The approach to the SEA has drawn from Irish4 and international best practice guidance and 
a multi-staged process has been used, as shown on Figure 2-7. 

A key stage of the SEA process was the publication of an Environmental Scoping Report 
(Halcrow, 2007) in April 2007, when comments were sought from stakeholders and the 
general public during a three month consultation period.  This report documented the scoping 
process (Figure 2-7) and presented its key output – a set of environmental objectives for the 
Lee Catchment – which reflected the key environmental issues relating to flood risk 
management. Following consultation, these objectives were incorporated within the overall 
flood risk management objectives for the study and together with their associated sub-
objectives, indicators and targets, formed part of the multi-criteria option assessment process 
described in Chapter 7.  The SEA objectives are detailed in Section 5.1.  

These objectives were then used to determine the environmental impacts and opportunities of 
the preferred flood risk management options recommended within the Lee CFRMP, as 
described within the SEA Environmental Report (Halcrow, 2013). Where adverse 
environmental impacts were predicted, appropriate mitigation requirements and a monitoring 
framework are also identified.   

Specific details of the environmental assessment of each of the preferred options 
recommended within the draft Lee CFRMP are presented in the SEA ER.  Details of the 
environmental performance of these preferred options relative to the available alternative 
flood risk management options are also described in the SEA ER.  

 

                                                      

 

 

4 Development of Strategic Environmental Assessment (SEA) Methodologies for Plans and Programmes in Ireland – 

Synthesis Report (Environmental Protection Agency (EPA), 2003) and associated Final Report; Implementation of 

SEA Directive (2001/42/EC): Assessment of the Effects of Certain Plans and Programmes on the Environment. 

Guidelines for Regional Authorities and Planning Authorities (Department of Environment, Heritage and Local 

Government, 2004); Strategic Environmental Assessment – SEA Pack (EPA, 2008); Consultation Draft of the GISEA 

Manual (EPA, 2009) 
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Figure 2-7 Key stages of the SEA process. 

2.8.2. Habitats Directive Assessment 

Under Article 6(3) of the EU Habitats Directive, an “appropriate assessment” is required 
where any plan or project, either alone or ‘in combination’ with other plans or projects, could 
have an adverse effect on the integrity of a Natura 2000 site. This specific assessment 
considers whether the recommendations of the draft Lee CFRMP are likely to have an effect 
on the ecological integrity of the Natura 2000 sites within the catchment: Cork Harbour 
Special Protection Area (SPA); Great Island Channel candidate Special Area of Conservation 
(cSAC), The Gearagh SPA and cSAC and St Gobnait’s Wood cSAC. 

The results of the appropriate assessment, including both an initial screening stage and a 
subsequent, more detailed, assessment, are reported on in Appendix F of the SEA ER.



Lee Catchment Flood Risk Assessment and Management Study  

Final Report  

 

 

21 

3. Option assessment data  

A number of datasets were used in the options appraisal; these are detailed in Sections 3.1 to 
3.5 below.  Some of these datasets were gathered for other elements of work for the study 
but have also been used to inform the development and appraisal of options (i.e. the 
Hydrologically corrected Digital Elevation Model (Hydro DEM) for hydrological analysis has 
been used for determining suitable locations for flood storage reservoirs). This Hydro DEM 
maintains sensible drainage conditions and allows transfer of water across the surface. 

3.1. Mapping data 

Mapping data has been used in a number of activities within the options appraisal process 
from assessment of economic damages through to appraisal of flood risk management 
options. The coverage of the mapping data used ranges from national scale maps to spatially 
referenced localised catchment specific data. Table 3-1 provides details of the OSi mapping 
datasets and aerial photos used within the options appraisal process. Further details on the 
localised mapping datasets used within the options appraisal are contained within Table 3-3.  

Table 3-1 Mapping data used for options appraisal. 

Mapping dataset Source  Use 

1:1000 OSI PLACE 
data for Cork City 

Cork City Council Generate building polygons for economic 
damage assessment 

1:5000 OSi Raster 
maps 

OPW Location and alignment of defences for 
options appraisal 

1:50000 Discovery 
Series raster maps 

OPW Identification of flood risk receptors  

1:450,000 National 
map 

OPW Identification of flood risk receptors 

Ortho-rectified Aerial 
Photos 

OPW Digitisation of building polygons, damage 
assessment, options appraisal. 

3.2. Survey data 

3.2.1. Digital Terrain Model and Digital Elevation Model  

A Digital Terrain Model (DTM) is a bare earth model of the ground which has all the buildings 
and vegetation removed.  The DTM was developed from the aerial surveys (Section 2.4.1) for 
the study. A DTM with a 2m grid cell resolution was used to estimate the threshold levels of 
buildings as part of the economic damage assessment (Chapter 6) and for determining 
dimensions of some of the proposed structural flood risk management options (Section 8.2).  

The Hydro DEM was used to identify suitable locations for flood storage reservoirs as part of 
the options appraisal process.  
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3.2.2. Channel and structure cross section survey 

The channel and structure cross sectional survey data was used to inform the locations and 
dimensions of structural options (e.g. walls and embankments) identified as part of the 
options appraisal process. Further information is available in Section 8.2.3 

3.2.3. Property threshold level survey  

The data gathered for the property threshold level survey was used in the development of a 
property database for the catchment, which was then used to assess the economic damages 
to properties in the catchment (Chapter 6). A total of 169 properties were surveyed as part of 
this threshold level survey.  

3.2.4. Flood defence asset database 

Information in the flood defence asset database provided spatially referenced information on 
the condition of defence assets in certain areas of the catchment and was used to inform the 
development of flood risk management options.  

3.3. Operation of the ESB hydroelectric dams 

A number of meetings were held with ESB at Inniscarra to discuss the general operation of 
the dams and more specifically the operation of the dams during a flood event.  During a flood 
event the dams are operated in line with the Regulations & Guidelines for the Control of the 
River Lee.  These regulations were revised in 1991 following dam improvement works and 
again in 2003 to take account of the new hydro control centre based at Turlough Hill. 
Operation of Inniscarra and Carrigadrohid dams can be remotely controlled from the hydro 
control centre at Turlough Hill, but local control is retained during a flood event. The 
regulations have been used to inform the development of options downstream of Inniscarra 
dam. 

3.4. Costing data 

A number of sources of data were used to develop a cost database for calculating the outline 
costs for flood risk management options as shown in Table 3-2. Further details on the cost 
data are in Section 8.5.  

Table 3-2 Sources of data for developing cost database. 

Dataset Source (year) 

EA Unit Cost Database EA (2007) 

SPONS Civil Engineering and Highway 
Works Price Book 

SPONS (2008) 

Brochure and costs for individual property 
protection 

Flood Gates Ireland Ltd (2008) 

White Cart Water Flood Prevention Scheme Halcrow (2007) 
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Dataset Source (year) 

Ironbride Flood Prevention Scheme Halcrow (2004) 

River Clyde Tidal Barrier Assessment Halcrow (2004) 

Ogmore and Ewenny Flood Forecasting 
Systems 

Halcrow (2007) 

Shinkeen Stream Drainage Scheme Cost 
Benefit Analysis 

OPW (2001) 

Mornington District Flood Protection Scheme 
Cost Benefit Analysis 

OPW (2007) 

Mallow and Fermoy flood defence schemes OPW (2003) 

3.5. Indicator data 

As part of the options appraisal process (Chapter 7), measurable quantitative indicators were 
required to identify the key issues relating to flood risk management and to determine the 
existing baseline characteristics of the catchment in relation to economic, social and 
environmental objectives. The indicators were primarily selected based on the availability of 
suitable GIS datasets for the full catchment and their relevance to the objective. A key 
criterion when selecting an indicator was the ability to measure that indicator for both the 
baseline case (i.e. existing situation) and with a flood risk management option in place. Table 
3-3 lists the indicator data gathered for the options appraisal process. 

Table 3-3 Measurable quantitative indicator data used for the options appraisal process. 

Indicator Data set Data source 

Number of transport routes 
(road, rail, navigation) at risk 
from flooding  

Road network (GIS data) 

 

Cork County Council 

 

Rail, tunnel, ports and airports 
(Visual inspection of 50000 scale 
raster maps) 

OSi  

 

Number of utility infrastructure 

assets (power stations, 

WWTWs, WTWs) at risk from 

flooding  

Power Stations classification(GIS 

data) 

An Post GeoDirectory 

 

Electrical substations classification 

(GIS data) 

An Post GeoDirectory 

Water Treatment Works (GIS data 

and visual inspection of 5000 raster 

EPA and OSi 
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Indicator Data set Data source 

maps)  

Waste Water Treatment Works (GIS 

data) 

Cork County Council 

Area of agricultural land at risk 

of flooding [based on four 

Corine land use classes: 211: 

non-irrigated arable land; 231: 

pastures; 242: complex 

cultivation; 243: land principally 

occupied by agricultural with 

areas of natural vegetation] 

Agricultural Land (GIS data) EPA Corine Land Cover 

Number of residential 

properties at risk from flooding  

Residential property classification in 

Geo Directory (GIS data) 

An Post GeoDirectory 

 

Number of properties in ‘High 

Hazard’ areas 

Residential property classification in 

Geo Directory (GIS data) 

An Post GeoDirectory 

 

Number of vulnerable 

properties in ‘High Hazard’ 

areas 

Nursing homes, hospitals, health 

centres and GP clinics (GIS data) 

HSE 

Number of high-value social 

infrastructural assets at risk 

from flooding  

Schools, colleges, universities 

nurseries, Garda stations, fire 

stations, military barracks and prisons 

classification (GIS data) 

An Post GeoDirectory   

 

Number of commercial 

business, industrial premises 

and jobs at risk from flooding  

Commercial property classification in 

GeoDirectory (GIS data) 

  

An Post GeoDirectory     

Number of amenity sites at risk 

from flooding  

Sports grounds, parks (visual 

inspection of 5000 scale raster maps) 

OSi 

Numbers of water bodies at risk 

of not achieving GES/GEP 

relating to hydro-morphological 

pressures and flood risk 

management 

SWRBD monitoring to determine and 

review water body status (GIS data) 

 

Cork County Council 

 

Numbers of sites licensed 

under the Integrated Pollution 

Prevention and Control (IPPC) 

Directive (96/61/EC), the Urban 

Waste Water Directive 

(UWWD) (92/271/EEC) and the 

Seveso II Directive (96/82/EC) 

IPC/IPPC licensed sites (GIS data) 

Seveso Sites (GIS data) 

 

EPA 

Cork County Council 

Waste Management Permit Sites Cork County Council 
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Indicator Data set Data source 

at risk from flooding  (GIS data)  

Reported conservation status 

of designated sites relating to 

flood risk management  

SAC, SPA, NHA, pNHA – habitat and 

species: monitoring to report 

conservation status  

NPWS  

 

Population sizes and/or extent 

of suitable habitat supporting 

legally protected species and 

other known species of 

conservation concern (‘target 

species’) 

Population size and habitat: 

monitoring data from SAC, SPA, 

NHA, pNHA (GIS data) 

Protected species records – linked to 

Biodiversity Action Plans 

NPWS  

 

Cork County and City 

Councils 

Area of riverine, wetland and 

coastal habitat protected or 

created/restored as a result of 

flood risk management 

measures 

Habitat inventories (GIS data) 

 

SWRBD monitoring to determine and 

review water body status (GIS data) 

Cork County Council 

 

Cork County Council 

Area of suitable habitat 

supporting salmonid and other 

fisheries and number of 

upstream barriers 

Salmonid waters: monitoring (GIS 

data) 

SWRBD monitoring to determine and 

review water body status (GIS data) 

SWRFB 

 

Cork County Council 

Length of waterside accessible 

for fishing 

Angling areas and angling lengths  SWRFB 

Classification of shellfish 

waters 

SWRBD monitoring to determine and 

review water body status (GIS data) 

Monitoring & review related to 

Shellfish Areas PRPs  

Cork County Council 

 

DEHLG 

Compliance with landscape 

character objectives relevant to 

flood risk management 

measures 

Landscape character areas (GIS 

data) 

Cork County Council  

 

Character of lengths of 

waterway corridor qualifying as 

Landscape Protection Zones 

within urban areas relating to 

flood risk management 

measures 

Landscape Protection Zones (GIS 

data) 

Cork City Council   

 

Quality of views in designated 

scenic areas and routes within 

the catchment 

Scenic Routes, Scenic Areas, (GIS 

data) 

Cork County Council  

Numbers of buildings and Record of protected structures (GIS Cork County Council 
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Indicator Data set Data source 

structures listed on the Record 

of Protected Structures (RPS) 

and within designated areas of 

architectural importance 

(Architectural Conservation 

Areas (ACAs)), including their 

setting and heritage value, at 

risk from flooding  

data) 

 

Architectural Conservation Areas 

(GIS data) 

 

 

Cork City and County 

Councils 

Numbers of features listed on 

the Record of Monuments and 

Places (RMP) at risk from 

flooding, including their setting 

and heritage value, at risk from 

flooding  

National Sites and Monuments 

Record 

Record of Monuments and Places 

National monuments subject to 

preservation orders/in state care 

DEHLG 

 

Cork County Council 

DEHLG 
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4. Flood risk management (FRM) objectives 

4.1. Purpose of FRM objectives 

The purpose of the FRM objectives is to provide a basis by which the flood risk management 
options can be assessed. Each objective and sub-objective has an indicator, minimum target 
and aspirational target and options are scored on how well they perform in meeting the 
minimum and aspirational targets. 

The objectives have been developed in conjunction with the steering group and stakeholders 
and cover a range of criteria, including all relevant SEA-related objectives. The full list of 
objectives used as part of the option assessment process is shown in Table 4-1. 

4.2. Development of objectives 

4.2.1. Core criteria 

The objectives used cover four core criteria: 

1. Technical: three objectives covering operation, health and safety and sustainability of 
FRM options. 

2. Economic: three objectives covering economic return on investment, risk to infrastructure 
and risk to agricultural land. 

3. Social: three objectives covering risk to human health and life, community and social 
amenity. 

4. Environmental: six objectives covering the requirements of the Water Framework 
Directive, pollution, flora and fauna, fisheries, landscape character and cultural heritage. 

A number of objectives also include sub-objectives providing a total of twenty-eight objectives 
and sub-objectives to be considered when assessing the flood risk management options. 

4.2.2. Indicators 

To allow assessment of options against the objectives and sub-objectives, measurable 
quantitative indicators are required. The indicators were primarily selected based on the 
availability of suitable GIS datasets for the full catchment and their relevance to the objective. 
A key criterion when selecting an indicator was the ability to measure that indicator for both 
the baseline case (i.e. existing situation) and with the FRM option in place. This allowed a 
comparative assessment to be made between the baseline case and the options being 
considered as well as a comparison between different options. Details of the assessment of 
flood risk to the indicators are in Chapters 5 and 6 of this report. 
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Table 4-1 Flood risk management objective, sub-objectives, indicators and targets. 

Core criteria Objective Sub-objective  Indicator Minimum 
requirement 

Aspirational target 

1 Technical a Ensure flood 
risk 
management 
options are 
operationally 
robust 

 Level of operational risk of 
option i.e. mechanical or human 
intervention required (e.g. 
lengths/numbers of 
demountables, pumps etc 

Manageable level of 
mechanical or 
human intervention.  

No mechanical or 
human intervention.  

b Minimise health 
and safety risk 
of flood risk 
management 
options 

Reduce and where 
possible eliminate health 
and safety risks 
associated with the 
construction of flood risk 
management options 

Health and safety risk to 
construction workers of FRM 
options  

Manageable level of 
health and safety 
risk.  

No health and safety 
risk.  

Reduce and where 
possible eliminate health 
and safety risks 
associated with operation 
of flood risk management 
options 

Health and safety risk to 
operators of FRM options  

Manageable level of 
health and safety 
risk. 

No health and safety 
risk.  

c Ensure flood 
risk managed 
effectively and 
sustainable into 
the future 

Ensure flood risk 
management options are 
adaptable to future flood 
risk 

Level of adaptability of FRM 
option to future flood  

Option to be 
adaptable to the 
MRFS.  

Option to be 
adaptable to the 
HEFS at negligible 
cost.  

2 Economic a Optimise 
economic return 
on flood risk 
management 

Optimise cost-
effectiveness of 
investment 

Benefit-Cost Ratio (BCR) BCR = 1  BCR = 10 
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Core criteria Objective Sub-objective  Indicator Minimum 
requirement 

Aspirational target 

investment 

b Minimise risk to 
infrastructure  

Minimise risk to transport 
infrastructure 

Number of transport routes 
(road, rail, navigation) at risk 
from flooding  

No increase in 
number of transport 
routes at risk 

Number of transport 
routes at risk 
reduced to 0 

Minimise risk to utility 
infrastructure 

Number of utility infrastructure 
assets (power stations, 
WWTWs, WTWs, telecom 
exchanges etc) at risk from 
flooding  

No increase in 
number of utility 
infrastructure assets 
at risk 

Number of utility 
infrastructure assets 
at risk reduced to 0 

c Manage risk to 
agricultural land 

 Area of agricultural land at risk 
of flooding [based on four 
Corine land use classes: 211: 
non-irrigated arable land; 231: 
pastures; 242: complex 
cultivation; 243: land principally 
occupied by agricultural with 
areas of natural vegetation] 

N/A Risk to agricultural 
land reduced to 0 

3 Social a Minimise risk to 
human health 
and life 

Minimise risk to human 
health 

Number of residential 
properties at risk from flooding  

No increase in 
number of properties 
at risk 

Number of properties 
at risk reduced to 0 

Minimise risk to life Number of properties in ‘High 
Hazard’ areas 

No increase in 
number of properties 
in high hazard areas 

Number of properties 
in high hazard areas 
reduced to 0 

Minimise risk to vulnerable 
buildings ( e.g. HSE health 
assets such as hospitals 
and nursing homes) 

Number of vulnerable 
properties in ‘High Hazard’ 
areas 

No increase in 
number of vulnerable 
properties in high 
hazard areas 

Number of 
vulnerable properties 
in high hazard areas 
reduced to 0 

b Minimise risk to Minimise risk to social Number of high-value social No increase in Number of assets at 
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Core criteria Objective Sub-objective  Indicator Minimum 
requirement 

Aspirational target 

community infrastructure infrastructural assets at risk 
from flooding  

number of assets at 
risk 

risk reduced to 0 

Protect areas of significant 
employment from the 
adverse effects of flooding  

Number of commercial 
business, industrial premises 
and jobs at risk from flooding  

No increase in 
number of areas of 
significant 
employment at risk 

Number of areas of 
significant 
employment at risk 
reduced to 0 

c Minimise risk to, 
or enhance, 
social amenity 

Minimise risk to flood-
sensitive social amenity 
sites 

Number of amenity sites at risk 
from flooding  

No increase in 
number of sites at 
risk 

Number of sites at 
risk reduced to 0 

4 Environmental  a Support the 
achievement of 
good ecological 
status/ potential 
(GES/GEP) 
under the WFD 

Maintain existing, and 
where possible restore, 
natural, fluvial and coastal 
processes/ morphology in 
support of proposed 
measures under the WFD 

Numbers of water bodies at risk 
of not achieving GES/GEP 
relating to hydro-morphological 
pressures and flood risk 
management 

Provide no constraint 
associated with flood 
management 
measures to the 
achievement of good 
ecological 
status/potential by 
2015 

Significant 
contribution of flood 
risk management 
measures to the 
achievement of good 
ecological 
status/potential by 
2015 

b Minimise risk to 
sites with 
pollution 
potential 

Minimise risk to licensed 
sites with high pollution 
potential  

Numbers of sites licensed 
under the Integrated Pollution 
Prevention and Control (IPPC) 
Directive (96/61/EC), the Urban 
Waste Water Directive 
(UWWD) (92/271/EEC) and the 
Seveso II Directive (96/82/EC) 
at risk from flooding  

No increase in risk to 
licensed sites as a 
result of flood risk 
management 
measures 

Reduction in risk to 
licensed sites as a 
result of flood risk 
management 
measures 

c Avoid damage 
to, and where 
possible 

Avoid damage to, and 
where possible enhance, 
internationally and 

Reported conservation status of 
designated sites relating to 
flood risk management  

No deterioration in 
the conservation 
status of designated 

Improvement in the 
conservation status 
of designated sites 
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Core criteria Objective Sub-objective  Indicator Minimum 
requirement 

Aspirational target 

enhance, the 
flora and fauna 
of the catchment

nationally designated sites 
of nature conservation 
importance  

sites as a result of 
flood risk 
management 
measures 

as a result of flood 
risk management 
measures 

Avoid damage to or loss of 
habitats supporting legally 
protected species and 
other known species of 
conservation concern and 
where possible enhance 

Population sizes and/or extent 
of suitable habitat supporting 
legally protected species and 
other known species of 
conservation concern (‘target 
species’) 

No net decrease in 
population sizes of 
and/or loss of extent 
of suitable habitat 
supporting target 
species 

Increase in 
population sizes of 
and/or extent of 
suitable habitat 
supporting target 
species as a result of 
flood risk 
management 
measures 

Avoid damage to or loss of 
existing riverine, wetland 
and coastal habitats, and 
where possible create new 
habitat, to maintain a 
naturally functioning 
system  

Area of riverine, wetland and 
coastal habitat protected or 
created/restored as a result of 
flood risk management 
measures 

No net loss of or 
permanent damage 
to existing riverine, 
wetland and coastal 
habitats as a result of 
flood risk 
management 
measures 

Increase in extent of 
riverine, wetland and 
coastal habitats as a 
result of flood risk 
management 
measures 

d Avoid damage 
to, and where 
possible 
enhance, 
fisheries within 
the catchment 

Maintain existing, and 
where possible create 
new, habitat supporting 
fisheries and maintain 
upstream access 

Area of suitable habitat 
supporting salmonid and other 
fisheries and number of 
upstream barriers 

No net loss of 
suitable habitat for 
fisheries and provide 
no new upstream 
barriers 

Increase extent of 
suitable habitat for 
fisheries and 
improve existing 
upstream access 

Maintain, and where 
possible increase, existing 

Length of waterside accessible 
for fishing 

Maintain existing 
length of waterside 

Increase length of 
waterside accessible 
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Core criteria Objective Sub-objective  Indicator Minimum 
requirement 

Aspirational target 

waterside access for 
fishing 

accessible for fishing for fishing 

Ensure no adverse effects 
on commercial 
shellfisheries within Cork 
Harbour 

Classification of shellfish waters No deterioration in 
existing classification 

Improve existing 
classification 

e Protect, and 
where possible 
enhance, 
landscape 
character and 
visual amenity 
within the 
catchment 

Protect, and where 
possible enhance, 
landscape character within 
the catchment 

Compliance with landscape 
character objectives relevant to 
flood risk management 
measures 

No adverse impacts 
on landscape 
character as a result 
of flood risk 
management 
measures 

Improvements to 
landscape character 
as a result of flood 
risk management 
measures 

Protect, and where 
possible enhance, the 
character of designated 
Landscape Protection 
Zones within urban areas 
within the catchment 

Character of lengths of 
waterway corridor qualifying as 
Landscape Protection Zones 
within urban areas relating to 
flood risk management 
measures 

No adverse changes 
in character of length 
of waterway corridor 
qualifying as a 
Landscape 
Protection Zone 
within urban areas as 
a result of flood risk 
management 
measures 

Contribute to the 
development of 
existing or new areas 
of attractive, vibrant, 
accessible and safe 
waterway corridors, 
and Landscape 
Protection Zones 
within urban areas 

Protect, and where 
possible enhance, views 
into/from designated 
scenic areas and routes 
within the catchment 

Quality of views in designated 
scenic areas and routes within 
the catchment 

No deterioration in 
quality of views 
into/from designated 
scenic areas and 
routes as a result of 
flood risk 

Improvements to 
quality of views 
into/from designated 
scenic areas and 
routes as a result of 
flood risk 
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Core criteria Objective Sub-objective  Indicator Minimum 
requirement 

Aspirational target 

management 
measures 

management 
measures 

f Avoid damage 
to or loss of 
features of 
cultural heritage 
importance, 
their setting and 
heritage value 
within the 
catchment 

Avoid damage to or loss of 
known buildings, 
structures and areas of 
cultural heritage 
importance, including their 
setting and heritage value, 
within the catchment 

Numbers of buildings and 
structures listed on the Record 
of Protected Structures (RPS) 
and within designated areas of 
architectural importance 
(Architectural Conservation 
Areas (ACAs)/Areas of Special 
Character (ASCs), including 
their setting and heritage value, 
at risk from flooding  

No damage to or loss 
of buildings and 
structures listed on 
the RPS or within 
ACAs/ASCs, 
including their setting 
and heritage value, 
as a result of flood 
risk management 
measures; and/or  

No increase in flood 
risk for features 
sensitive to the 
impacts of flooding  

Enhance the 
physical context and 
structure of water-
based heritage 
features; and/or 

Reduction in flood 
risk for features 
sensitive to the 
impacts of flooding 

Avoid damage to or loss of 
archaeological features 
listed on the Record of 
Monuments and Places 
(RMP), including their 
setting and heritage value, 
within the catchment 

Numbers of features listed on 
the RMP at risk from flooding, 
including their setting and 
heritage value, at risk from 
flooding  

No damage to or loss 
of features listed on 
the RMP, including 
their setting and 
heritage value, as a 
result of flood risk 
management 
measures; and/or  

No increase in flood 
risk for features 
sensitive to the 
impacts of flooding 

Contribute to the 
understanding of the 
context of water-
based features listed 
on the RMP; and/or 

Reduction in flood 
risk for features 
sensitive to the 
impacts of flooding 





Lee Catchment Flood Risk Assessment and Management Study  

Final Report 

 

 

35 

4.2.3. Minimum and aspirational targets 

For each objective and sub-objective both a minimum and aspirational target was set. The 
minimum target was set as the minimum acceptable benefit of the FRM option.  If an option 
does not meet the minimum target then it scores minus in the assessment.  The aspirational 
target was included to allow options that exceed the minimum target and provide significant 
additional benefit or multiple benefits to score more highly than those that just meet the 
minimum target. For example, where an option provides positive environmental impacts and 
opportunities for environmental enhancement over and above the minimum target, it will 
receive a higher score. The closer the option gets to meeting the aspirational target the higher 
the score it will receive.  

4.3. Application of objectives to the Lee catchment 

To ensure the correct focus in determining appropriate flood risk management options, the 
catchment is divided into a number of assessment units. These are defined at four spatial 
scales: 

1. Catchment scale: in this case the Lee catchment study area (~2000 km2); 

2. Analysis Unit (AU) scale: these are large sub-catchments (e.g. Upper Lee or Owenboy) or 
areas of tidal influence (e.g. Cork Harbour); 

3. Areas of Potential Significant Risk (APSRs): for this study these are urban areas (existing 
or zoned for future development); and 

4. Individual Risk Receptors (IRRs): these are essential infrastructure assets or 
environmental sites with significant pollution potential identified as being at very 
significant risk of flooding. These may require specific consideration during the 
development of the flood risk management options. 

The outputs from the identification of the flood risk stage of the study (SEA scoping, surveys, 
hydrological assessment, hydraulic modelling and flood mapping), were used to determine 
suitable assessment units. The initial list of assessment units was defined following a 
workshop with the project Steering Group on 1 April 2008.   

A review of the analysis units and APSRs was carried out following the completion of the 
economic damage assessment (Chapter 6). Following this review, APSRs with limited or no 
damages up to the 1% AEP fluvial and 0.5% AEP tidal were removed from the list while other 
urban areas with significant damages were added.  The final analysis units and APSRs for the 
study are contained in Table 4-2 and shown in Figure 4-1. 

Based on a review of available indicator data, discussion with the project Steering Group and 
a review of the Flood Risk Assessment Indicators, Methods and Datasets - Scoping Study 
(Halcrow, 2008), the IRRs defined for the Lee catchment are listed in Table 4-3. Details of the 
assessment of these IRRs are in Chapter 17. 
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Table 4-2 Final analysis units and APSRs for the Lee catchment (fluvial AUs that 
overlap with the Harbour/Tidal AU are shown in bold). 

Catchment 
scale 

AU APSR 

Lee Catchment Upper Lee*  Baile Bhúirne/Baile Mhic Íre, Macroom 

Owenboy*  Cross Barry; Carrigaline 

Glashaboy  Sallybrook/Glanmire 

Owennacurra  Midleton 

Carrigtohill** No urban areas at economic risk 

Lower Lee  Cork City; Ballincollig; Blarney/Tower; Crookstown; 
Kilumney 

Tramore  Douglas/Togher 

Kiln  No urban areas at economic risk 

Harbour/Tidal 
area* 

Crosshaven; Monkstown/Passage West; Cobh; Little 
Island; Glounthaune; Rostellan/Aghada; Cork City; 
Carrigaline; Midleton; Sallybrook/Glanmire   

*Some urban areas, including Inse Geimhleach, Béal Átha an Ghaorthaidh, Ballygarvan, Ballinhassig 

and Whitegate, were assessed as part of their respective AU rather than as individual APSRs 

**More detailed assessment is required in Carrigtohill due to the nature of the watercourses, ongoing 

development and work recently undertaken by Cork County Council at the Slatty Bridge Pumping 

Station. 
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Figure 4-1 Analysis units and APSRs considered as part of the study (overlap between 
areas of tidal influence in fluvial AUs and the Cork Harbour AU not shown). 

Table 4-3 Individual Risk Receptors in the Lee catchment. 

Category Individual Risk receptor 

Transport Infrastructure National Primary Roads and Motorways 

Bridges on National Primary Roads and 
Motorways 

Tunnels 

Rail routes 

Port facilities and naval base 

Airports 

Utilities Infrastructure Waste water treatment works 

Water treatment plants 

Environment Seveso sites (impacts of flooding waste water 
treatment plants also considered under 
environment) 

Energy  Power Stations 

Electrical substations 
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5. Assessment of economic, social and environmental risk 

5.1. Introduction 

A detailed risk assessment was carried out to determine the current level of flood risk 
(baseline) to the indicators defined in the FRM objectives (Chapter 4). Not all of the objectives 
have indicators that allow a measure of the baseline level of risk.  For example, the technical 
indicators are based on operation, construction and adaptability of the option being assessed 
and therefore have no baseline risk (see Table 4-1 for more details). In addition, the first 
economic objective uses the benefit cost ratio (BCR) as its indicator. There is a baseline level 
of risk for economic damages and the estimation of this is discussed in detail in Chapter 6. 
The build up of the cost element of that indicator is discussed in Section 8.5. 

This chapter provides details on the assessment of the baseline indicators for the following 
objectives: 

 Economic (objectives 2b & 2c): loss or damage to infrastructure, the disruption of 
activities that have economic value and flood risk to agricultural land (Section 5.2); 

 Social (objectives 3a, 3b & 3c): loss or damage to human health and life, community 
and social amenity (Section 5.3); 

 Environmental (objectives 4a-4f): consideration of the sensitivity of the river 
environment, habitats and species, plus the cultural and historical environment, to 
flooding (Section 5.4).   

In identifying baseline data for the above indicators, the focus has been on assessing the 
flood risk for the current 1% AEP fluvial and 0.5% AEP tidal events. These events represent 
the typical design standard for fluvial and tidal flooding respectively.  Identifying the social, 
economic and environmental baseline risk of flooding for these AEP events allows a direct 
comparison of the benefits of providing flood risk management options for these design 
standards.   

The flood risk (economic, social and environmental) identified in Chapters 9 to 18 is based on 
the hydraulic modelling that was substantially complete prior to the November 2009 flood 
event. Ongoing detailed assessments of the flooding in specific locations may result in 
updates to the hydraulic models and identified flood hazard which will be included in future 
revisions of this study. 

5.2. Economic flood risk 

Along with looking at the direct economic damages to properties in the catchment, the level of 
flood risk to two other key economic objectives was also assessed, namely infrastructure and 
agriculture.  

Both nationally and regionally available infrastructure datasets have been used to determine 
the length, area or number of infrastructure assets that are located within flood risk areas.  
The infrastructure assets include transport routes (e.g. road and rail) and utility assets (e.g. 
waste water and water treatment plants).  The depth of flooding and flood hazard affect the 
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degree of disruption and damage to infrastructure assets and these factors have also been 
taken into account when assessing the flood risk. 

The area of agricultural land at risk within each AU and APSR was identified using the Corine 
land cover (CLC) dataset (i.e. the area of land classified as: area of non-irrigated arable land; 
pastures; complex cultivation and land principally occupied by agriculture with areas of natural 
vegetation using the CLC classifications). This indicator is currently measured by land area at 
risk but in the future it is intended to measure the economic value of agricultural land and 
therefore the economic loss of serious flooding. 

Further information on the lengths and areas of infrastructure assets and agricultural land at 
risk within each AU and APSR are contained in Chapters 9 to 16. Chapter 7 of the SEA 
Environmental Report (Halcrow, 2013) identifies how these could influence the risk of 
flooding; and constrain or provide opportunities for the implementation of flood risk 
management options. 

5.3. Social flood risk 

The social risk of flooding has been measured through the number of residential and 
commercial properties (including community buildings) and social amenity sites located within 
the 1% AEP fluvial and 0.5% AEP tidal flood extents. As there is no direct measure of the 
number of people at risk, the number of properties at risk has been used as a proxy indicator. 

Not all properties located within the flood extent will suffer economic damages, i.e. in some 
cases only driveways and gardens will be flooded, but this flood hazard will result in a degree 
of social vulnerability. The “An Post GeoDirectory” and data from the Health Service 
Executive has been used to assess the number and type of properties located within the 
fluvial and tidal flood extents for a range of probability events.  Both the depth of flooding and 
the flood hazard affect the degree of disruption to people and these factors have also been 
taken into account when assessing the flood risk.  

The most significant number of at risk properties is located in the large urban areas around 
Cork Harbour including Carrigaline, Midleton and Cork City, which are at risk from both tidal 
and fluvial flooding. The majority of the risk in the remainder of the catchment is confined to 
the urban areas; however there are some rural residential properties in all sub catchments at 
risk of flooding. 

Further information on the number of residential and commercial properties (including 
schools, hospitals, Garda stations and other community buildings, etc) and social amenity 
sites (sports clubs, public parks, etc) at risk from flooding within each of the AUs and APSRs 
are contained in Chapters 9 to 16. Chapter 7 of the SEA Environmental Report (Halcrow, 
2013) identifies how these could influence the risk of flooding; and constrain or provide 
opportunities for the implementation of flood risk management options.  

5.4. Risks to the environment 

Flooding is a natural process within the Lee Catchment. Whilst some of the environmental 
features within the catchment, such as wetland habitats and the species they support, depend 
on periodic inundation, river and tidal flooding can also have a detrimental impact on the 
environment of the catchment, especially when the flooding is of high magnitude.   
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The environmental features located within both fluvial and tidal flood extents mapped for the 
Lee Catchment have been identified and their sensitivity to changes in the existing flooding 
regime considered. This has enabled those features that could be positively or negatively 
affected by both predicted future changes in the flooding regime and/or the implementation of 
proposed flood risk management options to be identified and assessed. Details of the 
environmental features identified within the mapped flood extents are provided Chapters 9 to 
16 and in the SEA Environmental Report (Halcrow 2013). 

The environmental features considered relevant to the Lee catchment include: 

 The water environment itself, including: 

o The quality and quantity of water essential to provide drinking water, habitat 
for flora and fauna and support fisheries; and the risk of pollution from 
potential sources such as waste water treatment plants and landfills; 

o The physical condition of the river channels and estuaries including their 
morphology and physical processes, which are essential to provide suitable 
habitat for flora and fauna and maintain water quality.  

 The natural environment, including species of flora and fauna and their supporting 
habitats within the water bodies and land within the mapped flood extents of the Lee 
Catchment, that are reliant on the maintenance of specific environmental conditions.  

o Some aquatic and wetland habitats, and associated species, rely on periodic 
flooding, although frequent flooding followed by periods of dry conditions is 
unlikely to be beneficial to habitats and species that require prolonged wet 
conditions. Other habitats and associated species are highly sensitive to 
flooding which can cause adverse changes in species composition as a 
result of changes to drainage conditions, increased nutrient availability, 
reduced oxygen in the soil, erosion and increased mobility of toxic metals.   

o The catchment contains several designated sites of international nature 
conservation importance; and three key areas, namely: The Gearagh in the 
Upper Lee, Cork Harbour (including Great Island Channel) and St Gobnait’s 
Wood near Macroom; are directly relevant to the study. The Lee Catchment 
also contains numerous designated sites of national nature conservation 
importance (proposed Natural Heritage Areas) and a wider biodiversity of 
aquatic and wetland species of flora and fauna.     

 The built environment, including sites and structures protected for their cultural 
heritage value for which flooding has the potential to cause physical damage such as 
the erosion of and damage to archaeological earthworks, buried sites and standing 
buildings/structures as a result of repeated floodwater inundation. Flooding can also 
cause damage to the integrity of protected structures, their construction materials, 
interior and exterior decoration and significant interior features. The catchment 
contains over 300 sites and structures, including bridges, buildings, standing stones, 
fulachta fiadh, ring forts and water-powered mills, within the mapped flood extents, 
as well as numerous Architectural Conservation Areas (ACAs) and areas of 
archaeological potential.    
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 The use and value of the water environment and the surrounding land for recreation 
and tourism, including riverside access for angling, water-based sports and 
amenities located within the mapped flood extents.  

 The surrounding land use and landscape of the catchment; which includes areas of 
high quality agricultural land and landscapes designated for their scenic value within 
the mapped flood extents.  

Many of these environmental features require the maintenance of specific environmental 
conditions, including the management of flows, water levels and channel conditions, in order 
to meet both national and international legal requirements. These have been taken into 
account throughout the study through the SEA process and further details are provided in the 
SEA Environmental Report (Halcrow 2013). 
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6. Assessment of economic damages 

6.1. Introduction 

The assessment of economic damages was carried out using the Modelling Decision Support 
Framework (MDSF), a software tool for evaluating the economic impacts of flooding to 
properties. For the Lee CFRAM Study, MDSF was used to assess damages in a consistent 
procedure using the Flood Hazard Research Centre (FHRC) depth damage curves. The 
FHRC depth damage curves without below ground damages have been used. Direct 
economic damages were calculated in terms of Average Annual Damages (AAD) and Present 
Value Damages (PVD). The AAD is a measure of the average cost of flood damage that 
could be expected each year over a set number of years while the PVD is a measure of the 
present value of flood damages. The calculation of AAD and PVD includes provision for 
intangible damages and capping of damage values at realistic levels (Section 6.4.3).  

The PVD is used to determine the economic benefits of providing a flood risk management 
scheme and allows a direct comparison with the cost of a proposed scheme to estimate a 
benefit - cost ratio (BCR).  The BCR is used to score FRM objective 2a; optimise economic 
return on flood risk management investment. For this study, the PVD has been determined 
based on a 4% discount rate and an expected project lifespan of 50 years. The economic 
damages are calculated for the fourth quarter of 2007.  

In assessing the economic damages, the focus has been on the damages for the current 
scenario 1% AEP fluvial and 0.5% AEP tidal events. These AEP events represent the typical 
defence design standard for fluvial and tidal flooding, respectively, for calculation of the BCR. 
For the flood risk maps, the capped aggregated annual average damages are displayed up to 
the 0.1% AEP event (Section 6.5). Additionally, a separate assessment of the potential future 
economic risk was also carried out for the MRFS as detailed in Section 6.6. 

6.1.1. Objectives of economic risk assessment 

The objectives of the economic damage assessment are to determine the direct economic 
damages to residential and commercial properties in the Lee catchment as a result of current 
levels of flood risk in terms of both AAD and PVD. To achieve this objective, a number of 
datasets and processes are required. Section 6.2 sets out the list of datasets required to run 
MDSF. Section 6.3 provides information on MDSF and changes required to make it 
compatible for use with CFRAM Studies in Ireland. Sections 6.4 and 6.7 present the results of 
the damage assessment including capping of damages, inclusion of intangible damages and 
sensitivity to the calculated damages.  

6.2. Data requirements 

The assessment of damages to properties was carried out using MDSF (Section 6.3) and 
requires a number of different datasets, as detailed in Sections 6.2.1 to 6.2.5. 

6.2.1. GeoDirectory 

GeoDirectory is a collaboration between An Post and Ordnance Survey Ireland (OSi) to 
provide a database of buildings in the Republic of Ireland based on a combination of postal 
and geographic addresses. The database is continuously updated with new addresses, 
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modified addresses and demolition of existing buildings. The GeoDirectory dataset from April 
2008 was used to develop a property database for the assessment of damages.   

6.2.2. Digitised building outlines 

The digitised building outlines are used to calculate the floor areas for buildings in the 
catchment. The damage assessment process requires the floor area of a building in 
combination with depth of flooding and damage curve data to calculate the damage to that 
building. Digitised building outlines were only available to the project for Cork City and 
suburbs in the form of 1:2500 OSI landline data. Due to the high costs of acquiring this 
landline data for the remainder of the catchment area, the building outlines were digitised 
using ortho-rectified aerial photographs. To reduce the costs of this capture process, a 
bounding polygon was generated, using topographical contours, along the river corridors in 
the study area. Buildings within this bounding polygon were digitised using the ortho-rectified 
aerial photos from the HRSC survey (2001) and LiDAR survey (2006). In total 31,911 
buildings were digitised in the catchment with the majority of these buildings captured using 
the 2006 aerial photo data. There are a few small “pockets” in the study area where there is 
no aerial photo coverage, however these fall outside flood risk areas.  

Address matching was used to link the address point data from GeoDirectory to the building 
outlines. Residential buildings were captured using the GeoDirectory residential ‘R’ address 
points as a target. Commercial buildings were captured using commercial “C” and both 
commercial & residential “B” address points as a target.  

In total, 4277 buildings in the final dataset did not have address points. This was mainly as a 
result of multi building commercial sites having only one address point and new build housing 
estates either not being present in GeoDirectory or because they had been allocated nominal 
positions on development plots. 

An automated procedure of address point allocation was performed on un-matched building 
outlines. Such buildings were allocated the address point of the building that was nearest to 
them (using straight line Euclidian distance). This distance was saved to a field (distance) 
within the property database so that a level of certainty of matching could be quantified. Of 
those buildings matched 1524 out of 4277 are matched to address points less than 10 metres 
away. This group represents a high certainty of a valid match. Of the remaining buildings, 
2362 are matched to address points less than 20 metres away. 

6.2.3. Digital terrain model data 

DTM data is required to determine the threshold level value for buildings in the catchment. 
Economic damages occur where floodwater rises above the threshold level of a building, for 
example, an entrance door to a building. A DTM for the catchment was generated using 
filtered LiDAR data captured for the study. Property threshold levels were extracted from the 
LiDAR DTM at the location of each digitised building using the GeoDirectory address point. 
The building threshold level value determines the level at which water ingress and hence 
damages to a property start occurring. Based on previous project experience, the threshold 
level for residential buildings has been set to the LiDAR DTM level plus 0.3m to limit overly 
conservative damage estimates. The 0.3m accounts for the step up in building levels above 
normal ground level.  For non-residential buildings the threshold level has been set to the 
DTM level based on analysis of data from the property threshold level survey (see Section 
6.2.4 for further information). 
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6.2.4. Property threshold level survey 

The property threshold level survey involved using GPS and levelling equipment to carry out 
spot-check surveys of building thresholds for non-residential properties and a full threshold 
survey for all underground car parks and significant non-residential properties below ground 
level. An initial assessment of the baseline damages for the 1% AEP event was used to 
identify commercial buildings damaged by flooding in the catchment. The baseline defines the 
current flood risk in the Lee catchment. Based on this initial damage assessment, the 
following criteria were used to determine the properties that would form the property threshold 
level survey. 

Harbour and Lower Lee analysis units 

As these analysis units have the largest number of damaged buildings, commercial properties 
were selected on the following basis: 

 where the Present Value Damages (PVD) are above 1% of the total PVD damages 
for commercial "C" and commercial & residential "B” properties; 

 properties which have a floor area greater than 1000 square meters; and  

 a review of the commercial building type based on the Multi-Coloured Manual (MCM) 
Code. 

Remaining analysis units 

For the remaining analysis units, commercial properties were selected on the same basis as 
the Harbour and Lower Lee analysis units with the exception that buildings with a floor area 
greater than 400 square meters were selected. 

Underground car parks and below ground commercial buildings 

Information was provided by Cork City Council on the location of underground car parks and 
commercial buildings in Cork City. Information from Cork County Council indicated that they 
are not aware of any underground car parks or commercial buildings which are at risk of 
flooding in the county area.  

A total of 194 buildings were identified for the property threshold level survey based on the 
above criteria and information. The majority of these buildings were located in Cork City and 
the APSRs around Cork Harbour. A total of 169 properties were surveyed, with a number of 
buildings not surveyed due to access issues and errors in the GeoDirectory coding. Details of 
the buildings surveyed are contained in Appendix D1. As well as recording the property 
threshold level, the following information was checked for properties identified for the property 
survey: 

 Properties classified as unknown "U" were assigned a building classification and 
MCM code based on the commercial property usage. 

 Properties with a zero floor area (generally properties which are included in the 2008 
GeoDirectory but were not constructed at the time of the aerial photos and as a result 
were not digitised) were reviewed. Where the default floor area for the property type 
was deemed inappropriate, a floor area was estimated.  

In addition to the above threshold level survey data, information on property threshold levels 
for Cork City was made available by Cork City Council. This data covers St Patrick’s Street, 
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Grand Parade, Oliver Plunkett Street and a number of side streets linking St Patrick’s Street 
to Oliver Plunkett Street.  

A comparison of threshold level data against the DTM levels was carried out using 
information from both the threshold level survey and data provided by Cork City Council. The 
comparison was carried out for 300 commercial buildings, which is approximately 25% of the 
total commercial buildings at risk in the Lee catchment. The difference between the DTM 
levels and the surveyed threshold levels averaged 0.02 meters over the full range of values. 
Based on this information, the threshold levels for all commercial buildings were set to the 
DTM level.  

Where the difference in level was greater than 0.5m, a check was carried out to determine the 
reason for this difference. These large differences were associated with a number of issues 
including construction works affecting LiDAR DTM levels, raised building floor levels and the 
location of the GeoDirectory address point (where the building threshold level is extracted 
from the DTM) differing from the location of the surveyed threshold level point.   

Where surveyed threshold levels were available these were used instead of DTM levels for 
assessment of economic damages. Where LiDAR DTM levels were found to be incorrect, 
they were manually corrected. 

6.2.5. Flood depth data 

Flood depth grid data was required to calculate the depth of flooding at properties in the 
catchment. Depth grid data for the full range of AEP events was used for the damage 
assessment. Table 6-1 shows the depth grid data used for calculating the damages for each 
of the AUs and APSRs. 

6.3. MDSF 

The damage assessment has been carried out using MDSF, a software tool developed by 
Halcrow in partnership with HR Wallingford for Defra and the Environment Agency. MDSF 
provides a common framework for evaluating both economic and social impacts of flooding. 

For the purpose of this study, MDSF has been used to assess the baseline direct economic 
damages to properties in the catchment. The baseline economic damages are based on 
current flood risk in the Lee catchment (see Section 6.4 for further details). Using a property 
database (refer to Section 6.3.1) the MDSF application links the derived depth data with the 
FHRC's MCM data to provide a damage estimate (AAD and PVD) for a given return period. 
The software was developed for use in England and Wales and has been adapted for use in 
Ireland. The changes required to the MDSF data are described in further detail in Sections 
6.3.1 and 6.3.2.  

MDSF uses a number of default parameters to calculate damages to properties where 
information is lacking in the property database (i.e. floor areas for damage calculations). 
These default parameters are detailed in Appendix D2.  
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Table 6-1 Depth grid data used for the assessment of damages. 

Analysis Unit APSR Flood depth grid 

Fluvial Tidal 

Owenboy Carrigaline √ √ 

Cross Barry √  

Carrigtohill* No APSR at economic risk √ √ 

Owennacurra Midleton √ √ 

Glashaboy Glanmire/Sallybrook √ √ 

Upper Lee Baile Bhúirne/Baile Mhic Íre √  

Macroom √  

Tramore Douglas and Togher √ √ 

Glen\Bride\Kiln No APSR at economic risk √  

Lower Lee 

 

 

Blarney/Tower √  

Crookstown √  

Kilumney √  

Ballincollig √  

Cork City √ √ 

Harbour Crosshaven  √ 

Monkstown/Passage West  √ 

Little Island  √ 

Glounthaune  √ 

Cobh  √ 

Aghada/ Rostellan  √ 

*More detailed assessment is required in Carrigtohill due to the nature of the watercourses, 
ongoing development and work recently undertaken by Cork County Council at the Slatty 
Bridge Pumping Station. 

6.3.1. Property database 

The property database has been developed using a combination of the GeoDirectory data, 
digitised building outlines and building threshold level data. The main changes required to the 
property database relate to the property codes. MDSF is based on the MCM and requires all 
the properties to have the appropriate codes assigned in order to calculate the damages 
associated with a flood event.  The An Post GeoDirectory has four property codes; 
‘Residential’, ‘Commercial’, ‘Both’ and ‘Unknown’. The commercial properties have been 
further broken down using the NACE (Classification of Economic Activities in the European 
Community) classification. The commercial and residential property codes in the 
GeoDirectory have been linked with the MCM codes in MDSF as shown in Appendix D3.  
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There are a number of properties within the GeoDirectory that do not have property codes 
and/or NACE classifications and the following assumptions have been made when linking 
these properties to the MCM codes: 

 If the property ID is ‘Residential’; MCM code is set to 1 (Residential); 

 If the property ID is ‘Commercial’ but the NACE classification is unknown; MCM code 
is set to 211 (High Street Shop); 

 If the property ID is ‘Both’ but the NACE classification is unknown, MCM code is set 
to 211; and 

 If the property ID is ‘Unknown’, it is assumed to be residential; MCM code set to 1 

MCM code 211 was adopted for unknown commercial properties as it provided an 
approximate central estimate for common commercial property types. All retail, shop and 
other common commercial uses (warehouse/ hotel) have damage values around that of 211.   

A sample of the completed property database in available in Appendix D4. 

6.3.2. Damage curves 

The damage data in the MCM depth damage curves have been converted from pound 
sterling to Irish Euro using both the Consumer Price Index (CPI)5 and Purchasing Power 
Parity (PPP) rates6. The damage curves in the MDSF database are based on pound sterling 
values from the second quarter of 2005. Using a CPI value of 0.058 and a PPP value of 
1.524, each pound sterling value was converted to an equivalent Irish Euro value for the 
fourth quarter of 2007. A sample of the conversion is shown in Table 6-2.  

Two types of damage curves are available for calculating the damages to non residential 
properties. The first damage curve includes damages to basements of non residential 
properties. Using this damage curve applies an assumption that all non-residential properties 
have a basement that is subject to flood damage as soon as the property threshold is 
breached. The second damage curve only applies damages to non-residential properties 
when the threshold is breached and doesn’t include damage to basement spaces. The 
damage assessment for this study used the second damage curve for calculating damages to 
non residential properties unless the properties incorporated underground commercial units. 
Damages to underground car parks were not calculated as damage data for car parks in the 
MCM is zero (the MCM applies zero costs as underground car parks are constructed with 
mass concrete and steel requiring clean up costs only, damage to cars is not considered).     

                                                      

 

 

5 Central Statistics Office website http://www.cso.ie/statistics/consumpriceindex.htm 
 
6 OECD website www.oecd.org/std/ppp 
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Table 6-2 Sample MCM damage curve data for various depths for both pound sterling 
(second quarter 2005) and Irish Euro (fourth quarter 2007). 

MCM 
building 
code 

Description Depth 0.0m Depth 0.25m Depth 0.50m 

£ € £ € £ € 

211 High street shop 87 92 258 273 459 486 

213 Superstore/Hypermarket 110 116 415 439 796 842 

214 Retail warehouse 40 42 456 482 596 631 

215 Showroom 85 90 266 281 466 493 

216 Kiosk 85 90 266 281 466 493 

217 Outdoor market 85 90 266 281 466 493 

218 Indoor market 85 90 266 281 466 493 

221 Vehicle repair garage 36 38 87 92 180 190 

222 Petrol filling station 43 45 174 184 285 302 

6.4. Assessment of baseline damages 

Baseline damages were calculated using the flood depth data for the ‘current scenario’ model 
runs. AAD and PVD were calculated using MDSF for a number of AEP events. The 
calculation of intangible damages and the capping of property values were carried out 
externally from MDSF.  

6.4.1. Damage assessment for various flood risk scenarios 

Three different flood risk scenarios were used to determine the baseline damages to the AUs 
and APSRs in the catchment; 

 Fluvial only 

 Tidal only 

 Combined tidal and fluvial 

For the fluvial only scenario, baseline AAD and PVD were calculated using a range of AEPs 
up to the 1% and 0.1% AEP events. For the tidal only scenario, baseline AAD and PVD were 
calculated up to the 0.5% and 0.1% AEP events. The limit of the tidal damages within 
tidal/fluvial areas was based on the upstream limit of the tidally dominated flooding. The 
combined damages from both tidal and fluvial flooding are based on taking the maximum 
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damages for a given property from either fluvial or tidal flooding. This has been applied when 
combining: 

 0.5% AEP tidal damages with the 1% AEP fluvial damages; and  

 0.1% AEP tidal damages with the 0.1% AEP fluvial damages.  

6.4.2. Intangible damages 

Intangible flood damages have been included in the analysis for residential properties. For 
these properties the intangible damages have been set equal to the total residential property 
damage. Intangible damages for non-residential properties have not been considered. 

6.4.3. Capping of damages 

In order to provide a realistic estimate of the damage caused by a flood event, commercial 
and residential property damage values are capped to the present value of that property.  

For residential properties, where the total damages to a property (PVD plus intangible 
damages) exceed the present value of that property, the damages were capped to the 
estimated current market value of the property. A database of market values for residential 
properties (2007) in the catchment was developed using data from the Private Sellers 
website7. The database is available in Appendix D5.  Using aerial photos of the catchment 
and oblique aerial images from Microsoft Online Maps8 , properties identified for capping were 
reviewed to determine the individual property type within a particular APSR. The appropriate 
capping value from the residential market value database was then applied. 

Estimating current market values of non-residential properties was more difficult and a 
number of methods for estimating the value of these properties were used.   

 Spon’s Civil Engineering and Highway Works Price Book 2006: This book contains 
costs to construct certain types of industrial premises, which has been used as a 
basis for capping damages in Scotland in the absence of better information.   

 Equivalent house valuation: This method applies if the non-residential property is 
located in a building similar to a residential property, for example some high street 
shops, hair dressers etc could be located in the lower floors of a residential property.  
For these premises, the damages were capped at the market value of a similar 
residential property. 

 Internet: a review of property and estate agent websites was used to determine 
recent selling prices of certain types of non-residential properties. 

Details of the capping value applied to various non-residential property types can be found in 
Appendix D6. 

                                                      

 

 

7 http://www.privateseller.ie/estivalue 
 
8 http://maps.live.com/ 
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6.4.4. Damage assessment results 

A sample of the spreadsheet used to calculate the final AAD and PVD for the study area is 
available in Appendix D7. Table 6-3 provides details on the property damage for the 1% AEP 
fluvial and the 0.5% AEP tidal flood events for the affected APSRs in the catchment.  Some 
locations around Cork Harbour are affected by both fluvial and tidal flood risk; therefore an 
assessment of combined economic damages has been undertaken.  Our approach to 
assessing combined economic damages involved taking the maximum damages for a given 
property, from either fluvial or tidal risk.  This is a conservative approach, but appropriate at 
this level of analysis. Figure 6-1 provides a graphical representation of the economic risk in 
the Lee catchment for the 1% AEP fluvial and 0.5% AEP tidal events. 

Table 6-3 AAD and PVD damages for properties at risk in the APSRs 

Urban areas Damages (€) 000 
Combined Fluvial Tidal  

AAD PVD (up 
to 1% 
AEP 
fluvial &   
0.5% 
tidal) 

AAD PVD (up 
to 1% 
AEP) 

AAD PVD (up 
to 0.5% 
AEP) 

Carrigaline 1,309 25,202 75 1,580 1,309 25,202 

Cross Barry - - 40 867 - - 

Carrigtohill* - - - - - - 

Midleton 1,657 37,245 1,494 33,575 1,061 23,844 

Glanmire/Sallybrook 51 1,150 37 832 35 789 

Baile Bhúirne/ Baile 
Mhic Íre 

- - 1,032 23,204 - - 

Macroom - - 98 2,213 - - 

Douglas/Togher 331 7,440 331 7,440 0 0 

North Cork City - - 30 680 - - 

Blarney/Tower - - 15 343 - - 

Crookstown - - 24 549 - - 

Kilumney - - 23 524 - - 

Ballincollig - - 43 967 - - 

Cork City 8,035 180,634 7,851 176,512 1,775 39,909 

Crosshaven - - - - 8 182 

Monkstown/Passage 
West 

- - - - 45 1,020 

Little Island - - - - 641 14,401 

Glounthaune - - - - 37 831 

Cobh - - - - 96 2,149 

Aghada/ Rostellan - - - - 37 839 

* More detailed assessment is required in Carrigtohill due to the nature of the watercourses, 
ongoing development and work recently undertaken by Cork County Council at the Slatty 
Bridge Pumping Station. 
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Figure 6-1 Graphical representation of economic risk areas in the catchment. 

As expected the greatest economic property damages occur in Cork City, which has the 
highest density of properties and a significant flood risk. The results also show that the 
majority of the significant economic flood risk occurs in areas that are subject to both fluvial 
and tidal flooding (Cork City, Midleton and Carrigaline). The Baile Bhúirne/Baile Mhic Íre 
APSR in the Upper Lee AU is also at significant economic risk of flooding. The majority of the 
remaining APSRs have lower economic impacts from flood risk.  

6.5. Flood risk maps 

Flood risk maps provide a graphical representation of the outputs from the damage 
assessment process. The maps show the capped aggregated annual average damages up to 
the 0.1% AEP event.  The damages have been aggregated based on 100m grid squares of 
the catchment and have been produced for the APSRs only. The level of damages is 
represented by a graduated colour ramp which shows the AAD per hectare. A sample flood 
risk map is shown in Figure 6-2. Appendix D8 contains a full set of risk maps for the APSRs in 
the catchment. 
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Figure 6-2 Sample flood risk map. 

6.6. Assessment of future economic damages  

For the Harbour AU, an assessment of the potential future economic damages for both the 
MRFS and HEFS was carried out. The assessment focussed on the Harbour AU as it was 
determined that this was the area with the potential for significant increases in economic 
damages into the future as a result of sea level rise. Table 6-4 shows a comparison of the 
number of damaged properties for the current scenario compared to the MRFS scenario for 
the Harbour AU. The most significant increase in the number of properties at economic risk is 
in Cork City, Midleton, Carrigaline and Passage West/Monkstown all of which are located 
around Cork Harbour.  

Table 6-4 Comparison of the number of damaged properties for the current and MRFS 
scenarios (significant increase, i.e. greater than 20 properties, highlighted in Bold). 

APSR 1% AEP 
Fluvial/0.5% 
AEP tidal 

1% AEP 
fluvial/0.5% 
AEP tidal 

1% AEP 
fluvial/0.5% AEP 
tidal 

Number of 
properties 

Current  

Number of 
properties 

MRFS 

Increase in 
number 

Cork City 1168 2356 1188 
Carrigaline 74 143 69 
Crosshaven 7 20 13 
Aghada/Rostellan 11 16 5 
Cobh 5 22 17 
Passage 
West/Monkstown 

27 71 44 
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APSR 1% AEP 
Fluvial/0.5% 
AEP tidal 

1% AEP 
fluvial/0.5% 
AEP tidal 

1% AEP 
fluvial/0.5% AEP 
tidal 

Number of 
properties 

Current  

Number of 
properties 

MRFS 

Increase in 
number 

Midleton 79 176 97 
Glounthaune 8 18 10 
Little Island  22 39 17 
Glanmire 9 18 9 
Douglas 0 2 2 

Using MDSF, the economic damages to the current baseline residential and commercial 
properties in the north of the harbour (including the following APSRs: Cork City, Douglas, 
Glanmire, Glounthaune, Little Island, Midleton, Passage West and Monkstown) were 
calculated for future sea level rises. The economic assessment focussed on damages in the 
north of the Harbour as the assessment of options for the future scenarios focussed on 
viability of tidal barriers at Monkstown and Marloag Point (Section 18.1).  Assuming that 
economic damages changed linearly in relation to sea level rise and using sea level change 
curves, it was possible to estimate how economic damage varies with time for MRFS and 
HEFS.  

The sea level change curves are based on Defra sea level change curves adapted for this 
study to correspond with a sea level rise of 0.55m for the MRFS and 1.05m for the HEFS. 
Figure 6-3 shows the sea level curves adopted for the study. 

 

Figure 6-3 Defra sea level change curves adapted to sea level changes used for the 
study. 

The economic damages were calculated for two increases in sea level; 0.3m and 0.55m. The 
0.3m is associated with an uncertainty value added to the current scenario water levels. The 
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0.55m is associated with the MRFS scenario. Table 6-5 shows the economic damages for the 
two increases in sea level and the corresponding year associated with these sea level rises 
for the MRFS and HEFS. 

Table 6-5 Present value damages (0.5% AEP) for the MRFS and HEFS for areas north 
of Great Island. 

Sea level rise 
(mm) 

MRFS 
year 

HEFS 
year 

Total PVD (up to 0.5% AEP) for areas north 
of Great Island* (€ millions) 

0 2007 2007 79 

300 2069 2048 242 

550 2100 2068 883 
* Areas include the APSRs of Cork City, Douglas, Glanmire, Little Island, Glounthaune and 
Monkstown/Passage West  

Assuming that damage changed linearly with relation to sea level rise and using sea level 
change curves, it was possible to estimate how flood damage varies with time (Figure 6-4). 

 

Figure 6-4 Economic damages associated with varying sea level rises. 

6.7. Sensitivity analysis 

Sensitivity analysis on the discount rate for calculating the PVD has been assessed for 
Midleton APSR for the 1% AEP fluvial event. The discount rate has been reduced from 4% to 
3% and the sensitivity assessed for both the uncapped property damages and capped 
property damages. The results of the sensitivity are presented in Table 6-6.  
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Table 6-6 Sensitivity to discount rate used for calculating NPV for Midleton APSR.  

Owennacurra AU (discount rate of 3% for 
calculating PVD)  

Owennacurra AU (discount rate of 4% for 
calculating PVD) 

PVD for uncapped 
damages (€ ‘000) 

PVD for capped 
damages (€ ‘000) 

PVD for uncapped 
damages (€ ‘000) 

PVD for capped 
damages (€ ‘000) 

72,798 36,900 61,229 34,925 

The sensitivity results show that a reduction to the discount rate has a considerable effect on 
the uncapped PVD values with a 19% increase in the uncapped damages. The sensitivity 
analysis highlights the importance of capping property damages with the capping reducing 
this percentage increase to 6%.  
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7. Option assessment process 

7.1. Introduction 

The flood maps identify locations within the Lee Catchment at risk from economic, social and 
environmental flood risk.  Where the risks are significant, the study has identified a range of 
potential options to reduce these risks. Flood risk management options were developed at 
two different scales within the Study area: for AU’s and for APSR's (these spatial scales, 
called “Assessment Units”, are described in Section 4.3): 

1. Stage 1 - Preliminary evaluation of measures: a long list of measures was screened 
for each AU and APSR to filter out any measures which were not applicable. The remaining 
measures were evaluated, based on the core criteria (Section 7.2), to provide a short list of 
measures for each assessment unit.  

2. Stage 2 - Option development: the list of measures was developed into potential flood 
risk management options, for each AU and APSR (Section 7.3). 

3. Stage 3 - Option evaluation: a process of detailed multi criteria analysis was used to 
determine the preferred option(s) for each AU and APSR, to be included as part of the Lee 
CFRMP (Section 7.4).  

This three stage process is based around the flood risk management objectives set out in 
Chapter 4. In assessing flood risk management options, both fluvial and tidal flood risk 
scenarios have been analysed separately in the first instance. Details of the Stage 1, 2 and 3 
assessments for each of the AUs and APSRs in the Lee catchment are detailed in Chapters 9 
– 16.   

A list of potential IRRs was identified by assessing assets (see Table 4-3) at risk from 
>100mm flood depth from an event with a 1% AEP fluvial and 0.5% AEP tidal. The three 
staged approach was not adopted for the assessment of options for IRRs as the use of the 
objectives framework through the detailed MCA process was not appropriate given the limited 
nature of the options recommended for these assets. Details of the assessment of options for 
the IRRs are contained in Chapter 17. 

The evaluation of flood risk management options was based on existing conditions.  An 
assessment of options for the MRFS was included for the Harbour AU, as it has been 
identified that the most significant future flood risk is in this AU (Section 6.6). Further 
information on the assessment of options for the MRFS is contained in Chapter 18.  

7.2. Stage 1 - Preliminary evaluation of measures 

Preliminary evaluation of a ‘long list’ of measures (Section 7.2.1) was used to screen out any 
measures which were not appropriate for a particular AU/APSR. The remaining measures 
were evaluated, based on the core criteria, to provide a short list of measures for each AU 
and APSR. While the objectives are not explicitly used in the Stage 1 and 2 assessments but 
apply directly to the Stage 3 assessment, the requirements of the objectives have been 
considered when undertaking the preliminary evaluation of measures. 
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7.2.1. Long list of measures 

The measures (both structural and non-structural) used in the development of the flood risk 
management options are listed in Table 7-1. 

Table 7-1 Flood risk management measures. 

Long list of measures 

Baseline – Do nothing (assuming any current maintenance and management regime 
continues) 

Do minimum 

1 Reduce existing activities 

2 Proactive maintenance 

Non-structural / minor & localised modifications 

3 Develop a flood forecasting system 

4 Targeted public awareness and education campaign 

5 Individual property protection/flood proofing 

Structural measures 

6 Rehabilitation, improvement of existing defences 

7 Improvement in channel conveyance 

8 Sediment management 

9 Provision of permanent flood walls/embankments 

10 Provision of demountable flood defences 

11 Use of overland floodways (e.g. allowing flooding of roads in a controlled manner)  

12 Flow diversion (full diversion / bypass channel, flood relief channel, etc.) 

13 Flood storage reservoirs  

14 Managed realignment/land management 

15 Tidal barrier 

16 Relocation of existing assets 
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7.2.2. Core criteria 

Measures that were applicable to an AU/APSR were then scored based on the core criteria 
(Table 7-2). The baseline indicator data relevant to each core criterion (e.g. the presence of a 
sensitive environmental designation) were used to inform this preliminary evaluation. The 
scoring system was developed in consultation with the project steering group.  

Table 7-2 Core criteria basis for scoring objectives. 

Core Criteria Basis for scoring Score 

Technical Technically impossible or difficult -2,  

-1 

Technically possible 0 

Technically straightforward 1 

Unacceptable -999 

Economic Prohibitive / excessive cost; estimated BC ratio <<1 -2 

Reasonable cost; estimated BC ratio  0.5 – 1 

     1 

     1-2 

-1, 

0, 

+1 

Low cost or potential for income; estimated BC ratio > 2 2 

Unacceptable -999 

Social Significant negative impact on people -1 

Neutral impact on people 0 

Positive impact on people 1 

Unacceptable -999 

Environmental  Overall negative environmental impact -1 

Overall neutral environmental impact 0 

Overall positive environmental impact 1 

Unacceptable -999 

Other Significant negative issue -1 

No other significant issues  0 
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Core Criteria Basis for scoring Score 

Significant positive issue 1 

Unacceptable -999 

 

This process addressed the SEA requirements by ensuring that measures likely to be 
environmentally unacceptable were not considered further. Consideration was also given to 
whether a potentially negative impact could be mitigated through appropriate actions. Scoring 
mechanism 

Measures are scored against core criteria (Table 7-2). Scores for each objective against each 
measure were then accumulated to provide a total score for each measure. Measures 
required a score of at least +1 to be carried forward to Stage 2 – option development. 
Reasons for each individual score are detailed in the Stage 1 assessments for each AU and 
APSR in Appendix G. A summary of the Stage 1 results is contained in the individual sections 
for each AU (Chapters 9 – 16). 

7.2.3. Basis of costing 

An outline assessment of costs was developed for each measure. These costs included an 
assessment of construction cost and future maintenance costs (over a 50 year period) for 
each measure. An assessment of potential benefits of each measure was also developed 
from preliminary damage assessment results to allow a BCR to be calculated for each 
measure. These preliminary damage assessment results provided a basis for calculating 
indicative benefits but did not include allowances for intangibles or capping of property values.  
The BCR was used to score the economic objectives against each measure. More detailed 
costs were developed for the options carried through to the Stage 3 assessments which are 
detailed in Section 8.5. Appendix E1 details the basis for cost estimates for each measure 
used in the Stage 1 preliminary evaluation. 

Costs for structural measures were based on an indicative alignment and location of defences 
(see Chapter 8) using cost data from the EA Unit Cost Database (2007), OPW and previous 
Halcrow project experience. A 50% contingency was added to all structural measures due to 
the basic nature of the costing. All sterling based costs were updated to 2007, using the UK 
Consumer Price Index. Sterling based costs at 2007 values were converted to Euro using the 
PPP rate of 1.524. 

7.2.4. Summary of Stage 1 results 

At AU level the measures generally carried forward for a more detailed assessment in the 
option development and evaluation stages comprised the following non-structural 
measures/minor and localised modifications: 

 Develop a flood forecasting system; 

 Targeted public awareness and education campaign; and 

 Individual property protection/ flood proofing. 

In some cases flood storage reservoirs were also carried forward. 
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For the APSRs, in addition to the above non-structural measures/minor and localised 
modifications, the following measures were carried forward: 

 Rehabilitation, improvement of existing defences; 

 Improvement in channel conveyance; 

 Provision of permanent flood walls/ embankments; 

 Provision of demountable defences (requires flood forecasting to be robust); 

 Flood storage reservoirs; and 

 Tidal barriers (identified as potential measures for the Harbour AU and Cork City 
APSR (requires tidal flood forecasting to be robust)).  

Sediment management, use of overland floodways, flow diversion and managed realignment 
did not carry through from the screening stage to the option development stage.  This reflects 
the physical conditions in the Lee catchment which result in no practical opportunity to apply 
such measures. 

7.3. Stage 2 - development of options 

A short list of measures for each assessment unit was brought forward to the option 
development stage. The short list of measures was reviewed and developed into potential 
flood risk management options for each assessment unit. The options are made up of either 
single, or a combination of, measures carried forward from Stage 1.  

7.4. Stage 3 - evaluation of options 

The evaluation of options used a detailed MCA process to score the performance of each 
option in managing flood risk relative to the baseline flood risk data for each of the 15 flood 
risk management objectives (Chapter 4). Each objective was weighted (see Section 7.4.5) to 
reflect its importance and/or sensitivity, and ensure that those objectives most relevant to the 
location under consideration were given priority in the decision-making process. As part of 
this process further consideration was given to the location, alignment and type of defence for 
each AU and APSR (see Chapter 8),  

7.4.1. Technical objectives 

The technical objectives address issues relating to the operation, health and safety and 
sustainability of FRM options. The sustainability of the options assessed the potential ability of 
options to be adapted to allow for future increases in flood risk. With most defence types, 
adaptability to future flood risk will be incorporated through adequacy of foundations and 
provision for incremental increase of the defence height. No baseline data is available for the 
three technical objectives. 

7.4.2. Economic objective A 

For the economic objective A - economic return on investment, the benefit cost ratio of each 
proposed flood risk management option was required. The BCR formed the baseline against 
which the option was appraised.  The benefits of an option were calculated using the damage 
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assessment results (Chapter 6). The costs of an option were determined from cost 
databases. Further details on the costing of options are in Section 8.5.  

7.4.3. SEA Objectives  

The SEA objectives comprise 11 of the 15 FRM objectives used during the option 
assessment process, including two of the economic objectives, all three social objectives and 
six environmental objectives.  

The objectives address issues relating to all of the SEA topics required for consideration 
under the SEA Directive, except where particular topics have been identified as not relevant 
to the study through the scoping process, such as air and climate.  Section 4.2 provides 
further details on the 11 SEA objectives, indicators and targets. 

7.4.4. Use of objectives  

Each of the objectives, where appropriate, is divided into more specific sub-objectives relating 
to each topic. For the economic, social and environmental objectives, and associated sub-
objective(s), a framework of associated indicators and targets was established; thus enabling 
the use of these objectives as appraisal criteria within the option assessment process. For the 
technical objectives, a framework of targets was established. 

During the Stage 3 process, the performance of each option was measured, quantitatively 
where appropriate, for each sub-objective relative to baseline conditions (defined in terms of 
each of the specified indicators). For the technical objectives a guidance note was prepared 
on measuring the performance of each option. In order to determine whether this 
performance is acceptable, two levels of targets have been set for each objective and 
associated sub-objective(s):  

 The first target sets the minimum requirement that needs to be met for an option to be 
acceptable; or at least, could be acceptable through the implementation of 
appropriate mitigation strategies to offset any potential adverse effects.  

 The second, more demanding aspirational target does not need to be met for the 
acceptance of options; although options meeting these higher targets are likely to be 
favoured.  

This system enabled the scoring of options as described in Section 7.4.6. 

7.4.5. Weighting of objectives 

Two sets of weighting have been applied to the objectives;  

1. Global weighting, and  

2. Local weighting.   

The global weightings have been developed by the OPW and are fixed nationally; they are 
unchanged for each assessment unit. This level of weighting recognises the key drivers 
behind FRM options and gives higher weightings to risk to human health and life and 
economic return on options. Table 7-3 sets out the global weightings. 

The local weighting of each objective varies for each assessment unit depending on the level 
of applicability of that objective to that unit. For some objectives, the local weighting could be 
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0, since the objective does not apply to that part of the catchment. The scoring mechanism for 
the weighting of objectives is shown in Table 7-4. 

The relevance or importance of an objective to a particular assessment unit is dependent on 
the level of risk and the indicator at risk. For example, if a local road is flooded then a local 
weighting of 2 might apply but if a national route or motorway is flooded then a local weighting 
of 4 might apply.  In addition, if a designated EU Special Area of Conservation is located 
within an assessment unit and may be impacted upon by the level of flood risk and/or the 
proposed option then the relevant environmental objectives may be given a local weighting of 
5. These two types of weighting were multiplied together to give an overall weighting. Details 
of the local weighting system used for each of the objectives are presented in Appendix E2. 

Table 7-3 Global weightings. 

Criterion Objective Global Weighting 

Technical Operationally Robust 5 

Technical Health & Safety Risk 5 

Technical Adaptability 5 

Economic Economic Return 25 

Economic Transport and utility 
Infrastructure 

15 

Economic Agriculture 5 

Social Risk to Human Health 30 

Social Community Risk 10 

Social Risk to Social Amenity 5 

Environmental Ecological Status 5 

Environmental Pollution Sources 15 

Environmental Habitats 10 

Environmental Fisheries 5 

Environmental Landscape Character 5 

Environmental Cultural Heritage 5 

 

Table 7-4 Local weighting of objectives. 

Weight Relevance/Importance 

5 Major/International importance 

4 Significant/National importance 

3 Medium/Regional importance 

2 Minor/Local importance 

1 Negligible importance 

0 Not relevant 
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7.4.6. Scoring of options  

The performance of each option, relative to defined baseline conditions (the present day 
situation) was then scored for each of the 15 FRM objectives. The scores used ranged 
between -999 and 5, using the general criteria shown in Appendix E3. Following scoring, for 
each objective, a weighted score (weighted score = global weighting x local weighting x 
score) was then calculated for each option as shown in Table 7-5. 

Table 7-5 Scoring of options. 

Objectives Total 
Global 
Weighting 
(GW) per 
criterion 

Local 
Weighting 
(LW) 
range 

Option performance (relative to baseline, 
where 0 = no change) 

Score (S)* Weighted Score (WS) 

Technical 15 0 – 5 -999 to + 5  WS = (GW x LW) x S 

Economic  45 0 – 5 -999 to + 5  WS = (GW x LW) x S 

Social  45 0 – 5 -999 to + 5  WS = (GW x LW) x S 

Environmental 45 0 – 5 -999 to + 5  WS = (GW x LW) x S 

 MCA score = Total WS (all 
objectives) 

A total MCA score was then calculated for each objective as the sum of the weighted scores 
across the 15 objectives for each option. This MCA score reflected the performance of the 
scheme in terms of the study’s objectives. The results of this process and details of the MCA 
scores of all options considered are presented in Appendix G and discussed in Chapters 9 – 
16. 

All FRM options with positive MCA scores were then carried forward to the final stage of the 
process – the identification and assessment of the preferred options (Chapter 19). 
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8. Developing the measures and options  

8.1. Introduction 

The previous chapter details the option assessment process used to identify FRM options for 
the Lee Catchment. This chapter provides an overview on developing measures and options, 
with details on identifying the location and alignment of defences, modelling of options and 
costing of options. More specific details of options considered for each AU and APSR are 
discussed in Chapters 9 to 16. Details on the potential environmental impacts and 
opportunities of the options are discussed in the Environmental Report (Halcrow, 2013) 

In order to determine the costs and impact of structural options, an estimate of the location, 
and dimensions are required. In this chapter, information is provided on the indicative 
alignment and location, hydraulic modelling, costing and economic benefits of options.  

The indicative alignment and location of defences only applied to the following structural 
measures: 

 Improvement in channel conveyance 

 Permanent and demountable defences 

 Flood storage reservoirs 

 Tidal barriers 

The hydraulic modelling of options applied to all of the above structural measures and for 
proactive maintenance (in the case of the optimisation of the operation of the Carrigadrohid 
and Inniscarra dams for the Lower Lee AU). Further information on location and modelling of 
these structural options is presented in Sections 8.2 and 8.3.  

For the remaining structural and non structural options, hydraulic modelling of the option was 
not necessary to determine costs and impacts of that option (Section 8.4). Details on the 
costs and economic benefits of both structural and non structural options are in Sections 8.5 
and 8.6. 

It is important to note that the flood risk management options identified in Chapters 9 to 18 
are based on the flood extents from the hydraulic modelling that was substantially complete 
prior to the November 2009 flood event. Ongoing detailed assessments of the flooding in 
specific locations may result in updates to the hydraulic models and identified flood risk 
management options which will be included in future revisions of this study. 

8.2. Location and indicative alignment of structural measures and 
options 

8.2.1. Introduction 

For the Stage 1 and 2 assessments, the location and alignment of structural measures were 
based on OSi maps of the catchment with estimated lengths and heights of defences. As part 
of the Stage 3 assessment, the alignment and location of structural options was refined. Prior 
to assessing the hydraulic performance of defences as part of the Stage 3 assessment, 
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further detailed consideration was given to the location and alignment of defences based on 
the following: 

 Location of buildings suffering economic damages;  

 flood extent and depth maps; 

 the amount of space available between existing buildings and the river channel; 

 the location of existing structures, such as bridges; 

 Hydro DEM assessment (specifically for the assessment of storage reservoirs); 

 hydraulic models; and 

 previous project experience. 

As the economic benefits of an option are solely based on the economic damages accruing to 
buildings damaged during a flood event, the indicative alignment, and hence costs, of 
defences were based upon protecting these damaged buildings. This approach ensured that 
a more accurate representation of the BCR of a particular option would be achieved. 
Consideration was also given to protecting infrastructure assets which would benefit from 
defences, i.e. roads and rail.  

The location of proposed new structural defences were input to the existing hydraulic models 
of the rivers and Cork Harbour to model the hydraulic performance of the structural options 
(Sections 8.2 and 8.3). Further details on the alignment of defences and hydraulic 
performance of options for each AU and APSR are in Chapters 9 to 16 of the report. 

In determining the alignment of defences, no consideration was given to the location of 
possible underground services, ground conditions, etc. as this is outside the scope of a 
CFRAM Study. Additionally, when choosing the proposed alignment of flood defences, no 
specific consideration was given to protecting lands zoned for development or to protecting 
agricultural land. 

8.2.2. Improvement in channel conveyance 

The installation of new culverts and bridges was considered as an option to improve channel 
conveyance. New culverts and bridges were only considered in urban areas where existing 
culverts were causing channel constrictions and where other methods to improve conveyance 
were not considered viable. The alignment and location of proposed culverts and bridges took 
into consideration; 

 Properties at risk; and 

 Location and alignment of any existing culverts or bridges. 

The location of proposed culverts and bridges sought to minimise disruption to properties and 
infrastructure. Once the alignment, dimensions and location of proposed culverts and bridges 
were identified, the hydraulic performance and impact of the proposed culvert or bridge was 
assessed using the hydraulic models (Section 8.3).  

Dredging and re-profiling of the river bed and banks (including the removal of weirs) was also 
considered as an option to improving channel conveyance. Based on a review of river bed 
profiles and water level data, sections of urban area watercourses with reduced conveyance 
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were identified. The hydraulic performance of re-grading and re-profiling sections of urban 
area watercourses was tested by modifying the relevant hydraulic models (Section 8.3).  

The raising/modifying of bridge decks was the final measure considered under the 
improvement of channel conveyance. Based on a review of water level data, bridges which 
cause a significant reduction in conveyance were identified. The hydraulic performance of 
raising/modifying bridges along urban area watercourses was assessed by modifying specific 
bridge/culvert units in relevant hydraulic models (Section 8.3). 

8.2.3. Permanent and demountable structures 

Permanent and demountable defence structures are generally located alongside the river 
channels and include flood walls, flood embankments and demountable defence structures. 
Demountable defences refer to lengths of defences that are erected when a flood is forecast. 
The permanent defences may also include some localised demountable gates/sections for 
access.  Emphasis was placed on developing smaller scale localised defences that could be 
constructed to protect a significant number of properties. Extensive defences to protect a 
small number of properties were generally avoided.  

Where possible permanent and demountable flood defences were set back from the channel 
banks to allow space for flood waters and reduce the impact of a flood defence scheme on 
water levels upstream and downstream of the proposed defence location.  Setting defences 
back from the channel improves access to the rivers and helps minimise the visual impact of 
a flood defence scheme. Another benefit of setting defences back from the river banks is 
improved and safer access for maintenance purposes. The choice of flood defence structure 
(i.e. flood wall, demountable defence, flood embankment, etc) along the alignment of 
defences was based on space constraints, visual impact and the results from the hydraulic 
modelling of options. The costs for flood embankments are less than the costs for flood walls 
and where possible, flood embankments were used as the preferred permanent defence 
option.  Further information is available in Chapters 9 to 16 of the report. 

For exposed locations in Cork Harbour, consideration was also given to using revetments and 
rock armour to protect walls and embankments from erosion.  

8.2.4. Flood storage reservoirs 

The location of proposed flood storage reservoirs was based on a review of the hydrologically 
corrected DEM, mapping data and GeoDirectory property data. The HydroDEM was used to 
identify areas within the catchment where significant flood storage could be provided. 
Mapping data and the GeoDirectory were used to eliminate areas where the construction of 
storage reservoirs would result in a significant impact on infrastructure assets and properties. 
To fully realise the benefits of storage at APSR scale, the reservoir would need to be located 
reasonably close to the APSR. This criterion was also considered in the identification process. 

Once locations were identified, the hydraulic performance of the proposed storage reservoirs 
was assessed to determine the impact at both AU scale and APSR scale (Section 8.3). 
Hydraulic modelling was also used to optimise the size of the flood storage reservoirs 
necessary to reduce the flood risk downstream. 
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8.2.5. Tidal barriers 

The location of tidal barriers within Cork Harbour took into consideration a number of factors 
including the economic risk areas, depth to the harbour bed, the width of the openings at 
proposed locations, the profile of surrounding land and the location of shipping channels. 

8.3. Modelling of options 

8.3.1. Introduction 

Once the alignment of the defences was chosen, the existing hydraulic models, developed for 
the rivers and Cork Harbour were adapted to represent proposed flood defence structures. 
The purpose of the hydraulic modelling of options was to determine the impact of proposed 
defences both within areas being considered and upstream and downstream of areas being 
considered. This information was used in assessing the performance of an option against the 
flood risk management objectives. The outputs from the hydraulic modelling of options also 
provided information which was used to estimate the costs of proposed defence options. 
Hydraulic modelling was used to assess the following defence options: 

 Further optimisation of the operation of the dams; 

 Improvement in channel conveyance; 

 Provision of permanent flood walls/ embankments/ demountable flood defences; 

 Flood storage reservoirs; and 

 Tidal barriers. 

Further information on the modelling of options for each AU and APSR is in Chapters 9 to 16.  

8.3.2. Design standard and freeboard 

Table 8-1 below provides details on the design standard and freeboard applied to various 
structural defence options for this study.  

Table 8-1 Design standard and freeboard applied to structural defence options. 

Defence option Design standard (level of 
protection in terms of AEP) 

Freeboard (m) 

Fluvial Tidal 

Walls, demountable 
defences 

1% AEP event fluvial and 
0.5% AEP event tidal* 

0.3 0.5 

Embankments 1% AEP event fluvial and 
0.5% AEP event tidal* 

0.5 0.8 

Tidal barriers 0.5% AEP event tidal* n/a 0.5 

Culverts and bridges 95%ile flow for 1% AEP 
MRFS 

n/a n/a 
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Defence option Design standard (level of 
protection in terms of AEP) 

Freeboard (m) 

Fluvial Tidal 

Dredging of river channel 
and raising of bridges 

1% AEP event fluvial and 
0.5% AEP event tidal 

n/a n/a 

Storage reservoir 
embankment 

1% AEP event fluvial* 0.5 n/a 

*Design would also include adaptability of defences for climate change.  

The tidal freeboard was applied to defences in exposed locations around Cork Harbour, i.e. 
Cobh, Monkstown, and Passage West. In the more sheltered areas of the harbour, i.e. along 
river estuaries exposed to both fluvial and tidal flooding, the fluvial freeboard was applied to 
defences.  

8.3.3. Hydraulic model runs 

Hydraulic models were run for a number of scenarios, depending on the option being 
modelled.  

For permanent defence structures set alongside the river channel, i.e. flood walls and 
embankments, the hydraulic river models were run for the 1% and 0.1% AEP events for areas 
affected by fluvial flooding and for the 1% and 0.1% AEP (fluvial) and 0.5% and 0.1% AEP 
tidal for areas affected by both tidal and fluvial flooding.  

To determine the benefits of further optimising the operation of Carrigadrohid and Inniscarra 
dams, model runs were carried out for the 10% and 1% AEP events with varying starting 
conditions in the reservoirs. Further details are in Chapter 15. 

For flood storage reservoirs, a number of model runs were carried out to optimise the storage 
capacity and reduce the impact of flooding downstream. Where possible, the volume of 
storage generated was sufficient to eliminate the risk of fluvial flooding downstream. This 
typically involved reducing outflows from the storage reservoir to less than a 50% AEP event 
flow.  

For the improvement in channel conveyance, the hydraulic river models were run for the 1% 
and 0.1% AEP events for areas affected by fluvial flooding and for the 1% and 0.1% AEP 
(fluvial) and 0.5% and 0.1% AEP tidal for areas affected by both tidal and fluvial flooding. 
Additional model runs were carried out to check the capacity of culverts for the 95%ile flow for 
1% AEP MRFS. 

Due to the set up of the harbour model, no additional model runs were carried out for 
proposed defences along the harbour coastline (i.e. flood walls and embankments). The 
extent and localised nature of these proposed defences is unlikely to result in any significant 
changes in water levels or flow regimes in a water body as extensive as Cork Harbour. For 
the purposes of costing options, the 0.5% AEP water levels were used.  

For the tidal barrier option, the harbour model was modified to simulate the use of tidal 
barriers. The model was run for two scenarios: 
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 0.5% AEP tidal event with 10% AEP fluvial inflows; and 

 0.5% AEP tidal event with 1% AEP fluvial inflows 

Further details are in Chapter 16.  

8.4. Measures for which no hydraulic modelling was undertaken 

For a number of structural and non structural measures the hydraulic performance is difficult 
to assess at this level of study. These measures include: 

 flood forecasting and warning; 

 individual property protection; 

 proactive maintenance; and  

 relocation of existing assets. 

Information from a number of other project activities, including the hydrological assessment, 
damage assessment and the flood defence asset database provided useful information in 
determining the viability and costs for these options. Previous project experience was used in 
assessing the performance of an option against the flood risk management objectives. 
Further details on these options are contained in Chapters 9 to 16. 

8.5. Costing of measures and options 

8.5.1. Introduction 

A number of sources of data were used to develop a cost database for calculating the basic 
costs for FRM options. The cost of an option is the combined cost of each of the individual 
measures that comprise the option. In this chapter, the unit costs of individual measures are 
discussed in detail. These basic costs included net present value (NPV) costs for operation 
and maintenance of measures (where applicable). As no national costs database is available 
for Ireland, the majority of the costs used are from UK projects. The sources of this data 
ranged from established unit cost database (i.e. EA Unit Cost Database) to Halcrow costs 
from previous project experience. Cost data was also made available from the OPW for a 
number of completed flood alleviation schemes in Ireland. Further details on the various 
sources of data and calculation of the basic construction costs are in Sections 8.5.2 and 
8.5.3. The cost data from the various data sources was converted to equivalent euro costs for 
2007 using CPI and PPP values (see Section 6.3.2). This allowed a direct comparison of the 
cost of an option to the benefits of an option to develop the BCR (Section 8.6.1). 

In addition to the basic costs, additional costs were included which took into consideration 
additional expenses such as design team fees & expenses, site supervision and allowance for 
land acquisition. Further details on these additional costs are available in Section 8.5.5. 

Details of the structural and non structural options (i.e. hydraulic model outputs, location of 
defences, etc.) were linked to a unit cost database derived for the study to provide an 
estimate of the costs of options for each AU and APSR brought forward from Stage 2 of the 
option assessment process. A summary of the costing of options for each AU and APSR is 
available in Chapters 9 – 16 with further details in Appendix G. 
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8.5.2. Cost database 

The sources of data for the measures within the options being assessed are detailed in Table 
8-2. 

The EA unit cost database (2007) was the source of costing for the majority of the permanent 
defence options. The data is also in a format which can be easily applied to costing options 
based on outputs from hydraulic modelling.  

The EA cost database was originally developed in 2001 with the collection of historic out-turn 
cost information on capital projects across England and Wales. The database was populated 
with information on completed projects and currently contains data on over 300 projects with 
an out-turn cost of over £350 million (EA Unit Cost Database 2007).  The earliest projects in 
the database are from 1995 and the latest project is from March 2006. The costs in the 
database both include and exclude a number of factors which are detailed in the Appendix 
F1.  

Table 8-2 Sources of costing data. 

Measure Source 

Do minimum 

Walk away N/A 

Proactive maintenance Halcrow 

Non-structural measures 

Develop a flood forecasting system Halcrow, Marcon 

Targeted public awareness and education 
campaign 

Halcrow 

Individual property protection / flood-proofing External IPP provider 

Structural measures 

Rehabilitation, improvement of existing defences Halcrow, SPONS, OPW 

Improvement in channel conveyance Halcrow, OPW 

Provision of permanent flood walls/ embankments EA Unit Cost Database 

Provision of demountable flood defences Halcrow 

Flood storage reservoirs  Halcrow 

Tidal barrier Halcrow 

Relocation of at risk assets (roads, properties, etc) Halcrow 

Halcrow’s previous project experience was used to generate costs for a number of measures. 
Costs for activities carried out as part of this study were also used to generate costs, i.e. the 
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costs for generating the flood mapping was used to inform the costs for the targeted public 
awareness and education campaign. 

A number of other sources were used to complete the cost database including data from the 
OPW, Marcon and the SPONS Civil Engineering and Highway Works Price Book. 

8.5.3. Calculation of basic costs 

The calculation of the basic construction cost involved the use of the cost database to 
estimate the basic construction costs of the various measures using outputs from the 
hydraulic modelling and various other project activities, i.e. FDAD, wherever available.  

Proactive maintenance of existing defences:  The costs for this measure were linked to 
the length of defences to be replaced and the existing condition of defence assets from the 
FDAD (wherever this information was available). Depending on the condition of the asset, the 
residual lifespan was determined based on information in the “National Sea & River Defence 

Surveys Condition Assessment Manual” published by the Environment Agency, as shown in 
Table 8-3.  

The costs for repairing and maintaining defences were assumed to be 50% of the costs for 
replacing the structures, as some structures would be repaired rather than replaced. The NPV 
for replacing and maintaining defences was calculated from the residual lifespan of the 
defences.  

Table 8-3 Residual lifespan based on the condition of defence assets. 

Asset condition Residual life (years) 

Very Good 67

Good 41

Fair 21

Poor 9

Very Poor 2

Where information on the condition of existing defence assets was not available, costs for 
proactive maintenance of defences were developed from costs for carrying out the Lee 
CFRAM Study flood defence asset survey. Maintenance costs were based on assumptions 
regarding annual maintenance and regular major repair works.  

Further details on costs for this measure for relevant AUs and APSRs are in Chapters 9 – 16. 

Develop a flood forecasting system:  The costs for developing a fluvial flood forecasting 
system are based on a project completed by Halcrow in 2006 which evaluated a number of 
flood forecasting schemes for a catchment in Wales. The capital costs for provision of gauges 
and development of flood forecasting tools are presented in Table 8-4 below. 

Table 8-4 Cost data for provision of a flood forecasting system. 

Fluvial flood forecasting  Cost (€) Unit 

Flow gauging station 106,680  Per station 

Rain gauges 1,524 Per station 

Level-to-level correlations 50,292  Per model 



Lee Catchment Flood Risk Assessment and Management Study 

Final Report 

 

 

72 

Fluvial flood forecasting  Cost (€) Unit 

Probability Distributed Model (PDM) rainfall-
runoff models only 

117,348  Per model 

Upstream PDM rainfall-runoff model (with 
routing model) 

114,300  Per model 

Downstream PDM rainfall-runoff model (with 
routing model) 

103,632  Per model 

Upstream PDM rainfall-runoff model (with 
hybrid model) 

132,588  Per model 

Downstream PDM rainfall-runoff model (with 
hybrid model) 

123,444  Per model 

In costing fluvial flood forecasting systems for the Lee catchment, consideration was given to 
the existing network of river and rain gauges and time to peak in the watercourses being 
considered. Further details on these factors are contained in Chapters 9 – 16. 

The cost for developing a tidal flood forecasting model for Cork Harbour was estimated by 
Marcon Computations International Limited to be approximately €120,000. The costs for 
installation of tidal gauges were assumed to be the same as the costs for installation of a river 
gauging station as detailed in Table 8-4. 

Individual property protection costs were based on the outputs from the MDSF damage 
assessment results, which give the depth of flooding at each property for a range of AEP 
events. Where the depth of flooding was greater than 0.6m for the design standard (i.e. 1% 
and 0.5% AEP events), individual property protection was not considered viable. The costs for 
providing individual property protection were calculated for residential and commercial 
properties separately based on the MCM classification for the buildings. Table 8-5 provides 
details on the costs for provision of individual property protection at commercial and 
residential properties.  

Table 8-5 Costs for provision of individual property protection at commercial and 
residential properties. 

Property type Costs (€) Unit 

Residential 3,000 Per property 

Commercial 4,000 Per property 

Targeted public awareness and education campaign costs were based on producing flood 
maps and holding public exhibitions targeted at people at risk of flooding. The costs were 
based on costs for producing flood maps for this study and varied depending on the size of 
the AU or APSR and the number of properties at risk. Details of the various costs are in 
Chapters 9 – 16. 

Rehabilitation/improvement of existing defences costs were based on data available in 
SPONS Civil Engineering and Highway Works Price Book. The rehabilitation of existing 
defences applied to the installation of a sluice gate at an existing flood defence structure. 

Improvement in channel conveyance:  A number of measures were covered under this 
heading (i.e. replacement of culverts, raising bridge decks, dredging of river channels) and 
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cost data varied depending on the measure being considered. Information relating to costs for 
specific measures is covered in Chapters 9 – 16. 

Provision of permanent flood walls/embankments:  The costs for the provision of walls 
are dependent on a number of factors including the type, length and height of the wall. The 
type of wall chosen was dependent on the location of the wall relative to the channel, the 
proposed height of the wall and whether the wall was required to protect against either fluvial 
or tidal flooding. Where walls are set back from the channel, the height of wall required will 
typically be less than where the wall is constructed to the bed of the channel. The length of 
the walls was determined from the outputs of the hydraulic modelling of the options. The 
height of the walls was determined from hydraulic model outputs – left/right bank level and 
bed level. Where defences are set back from the channel the LiDAR data was used to 
determine the minimum height required. Table 8-6 provides details of the unit cost rate for 
different wall heights based on the height of the walls.  

Table 8-6 Costs for permanent defence walls. 

Flood wall type Unit  Unit Cost Rate (€) based on height band  

< 1.2m 1.2 - 2.1m 2.1 - 5.3m  > 5.3m  

Retaining m 2,385 2,669 3,484 - 

Retaining and cut off  m 1,396 4,042 4,619 - 

Retaining and piled m - 4,662 4,071 13,897 

Wall raising 
foundations 

m 1,175 1,980 - - 

Wave m 2,195 1,871 - - 

 

For defences located in exposed coastal locations, the defences and associated costs 
outlined in Table 8-7 were considered. 

Table 8-7 Costs for coastal defences. 

Coastal defence 
type 

Unit 

  

Unit Cost Rate (€) per metre of defence  

Minimum Median Maximum Average 

Rock Armour m 2,060 9,117 3,336 4,834 

Revetment and wall  m 1,044 8,220 4,633 4,633 

Revetment m 954 4,336 2,646 2,646 

Sea wall m 576 5,694 1,594 2,320 
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For flood embankments, the costs of the embankment are determined by the volume of fill. 
Embankments were costed with a 1 in 3 side slope. Outputs from the hydraulic modelling of 
defences (including lengths, left and right bank levels and water levels) were used to 
determine the fill volume for embankments. Embankment costs are detailed in Table 8-8.  

Table 8-8 Costs for defence embankments. 

Embankment 
type 

Unit Unit Cost Rate (€) based on volume 

   

500-5,000 5,000 - 15,000 >15,000 

Earth 
embankments 

m3 99 70 37 

Provision of demountable flood defence costs were based on a demountable flood 
defence scheme completed by Halcrow in Ironbridge in England. The costs are based on a 
pallet barrier type system which is fitted to a retaining structure with cut off. The retaining 
structure should be no more than 0.5 - 1.0m above ground level to allow for ease of 
installation of demountables. The costs for construction, operation and storage of these 
demountable defences are detailed in Table 8-9.  

Table 8-9 Costs for construction, operation and storage of demountable defences.  

Element Costs rate(€) 

Construction of foundations and mountings for Pallet Barrier 
demountable flood defence (cost per meter) 

794 

Operational, i.e. erection and demounting of defences (costs per 
meter) 

71 

Storage (costs per annum) 16,535 

Flood storage reservoir costs are based on construction works currently underway on the 
White Cart Water Flood Prevention Scheme in Scotland. The scheme involves the 
construction of three flood storage reservoirs of varying sizes and complexity upstream of 
Glasgow City. An estimate of costs for constructing storage embankments of different sizes 
was derived from these costs, with details in Table 8-10.  

Table 8-10 Costs for provision of storage reservoir embankment. 

Volume (m3) Cost (€) per m3 

<20000 305 

20000 - 50000 206 

50000 - 75000 107 

>75000 76 
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Tidal barrier costs are based on a simple cost estimate that was done in 2004 for a River 
Clyde barrier assessment in Scotland. An upper and lower bound cost estimate based on a 
volume calculation was used to determine the cost as shown in Table 8-11. Due to the 
inherent uncertainties in estimating costs at this level of study for such large flood defence 
structures, the upper bound limit was applied when determining costs for this option. 

Table 8-11 Upper and lower bound cost rates for construction of tidal barrier. 

 Cost (€) per m3 

Upper Limit 2,693 

Lower Limit 915 

Costs for relocation of at risk assets were based on the new build costs for constructing the 
assets at a new location.  

8.5.4. Lifetime costs 

The majority of the measures considered have ongoing costs that also need to be accounted 
for in the cost estimate for the measure and associated option. These include operation and 
maintenance costs, replacement of equipment and storage of equipment. To allow the net 
present value of these costs to be calculated a discount rate of 4% has been applied to the 
costs throughout the project lifespan (i.e. 50 years). Table 8-12 provides details of the 
ongoing/lifetime operation costs applied to each of the measures. The NPV maintenance 
costs for structural options were included under additional costs as detailed in Table 8-13. 

Table 8-12 Lifetime operation costs used in the study. 

Measure Lifetime costs Source of costs 

Do minimum  

Reduce existing activities - N/A 

Proactive maintenance Annual maintenance cost plus 
additional substantive 
maintenance/replacement costs 
every x year’s dependent on the 
condition of the defences. 

Environment Agency – 
residual life of existing 
defences 

Non-structural/minor & localised modifications  

Develop a flood forecasting 
system 

Annual operation costs (these 
vary depending on the size of the 
area under consideration) 

Halcrow 

Targeted public awareness and 
education campaign 

Costs for flood mapping and 
public awareness campaign every 
5 years.  

Halcrow 

Individual property 
protection/flood-proofing 

Replacement costs every 25 
years. 

External IPP provider 

Structural measures  

Rehabilitation, improvement of 
existing defences 

-  N/A 
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Measure Lifetime costs Source of costs 

Improvement in channel 
conveyance 

- N/A 

Provision of permanent flood 
walls/embankments 

- N/A 

Provision of demountable flood 
defences 

Costs for storing demountable 
defences and erection of 
defences on an X yearly basis 
depending on design standard of 
permanent defence structure. 

Halcrow 

Flood storage reservoirs  - N/A 

Tidal barrier Annual operation costs  Halcrow 

Relocation of at risk assets 
(roads, properties, etc) 

- N/A 

8.5.5. Additional costs 

Additional costs, supplied by the OPW, were added to the basic costs of structural options. 
The additional costs include, for example, design team fees & expenses, site supervision and 
allowance for compensation and land acquisition. A list of the additional costs used for the 
study is detailed in Table 8-13. These additional costs were not applied to non structural 
options.   

Table 8-13 Additional scheme costs to basic construction cost ‘C’. 

Description of additional costs Value of additional costs 

Basic Construction Cost ‘C’   

Contingency 20% of C 

Design Team Fees & Expenses 6% of C 

For Reinforced Concrete Portion of Works1 

Environmental Consultants 5% of C 

Economic Consultants 0.5% of C 

Specialist Consultants 2.5% of C 

  

Site Supervision 

  

Based on time cost estimate 

Clerk of works / Annum = €120,000 

Resident Engineer / Annum = 
€130,000 

Allowance for Archaeology 15% of C 

Allowance for Environmental Mitigating Measures  6% of C 

Allowance for Compensation and Land Acquisition 10% to 12.5% of C 
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Description of additional costs Value of additional costs 

Allowance for Art2  

Construction cost up to  €2,550,000 1% of C 

Construction Cost €2,550,000 to €6,300,000 1% of C, Max €38,000.00  

Construction Cost €6,300,00 to €12,700,000  Max €51,000.00 

Construction Cost in excess of €12,700,000  Max €64,000.00 

NPV Maintenance C x 1.5% x 22.48 

1 Source = Department of Finance Circular Ref:- 11/87 

2   Source = Section 4.2 (page 21) of "Public Art : Per Cent for Art Scheme, General National Guidelines 2004 

For options with large basic construction costs, i.e. tidal barriers, adjustments to the 
percentages of additional costs were agreed in consultation with the OPW as the final 
construction costs were unrealistic. Details of the changes to these are included in Chapter 
18.  The additional costs are added to the basic construction cost to give a final cost for 
implementing a flood risk management option. This final cost was used in determining the 
BCR of an option (Section 8.6.1). 

8.6. Benefits of an option 

The benefits of an option are based on the economic damages accruing to residential and 
commercial properties within the catchment that will be reduced or removed by the 
measure(s) that make up that option. Therefore, the benefits of an option will depend on the 
level of protection provided to these damaged properties. For example, for individual property 
protection, the benefits afforded will depend of the level of flood risk to the property, the 
provision of advanced timely warning and the implementation of individual property protection 
required. 

Where options include the construction of structural measures such as walls, demountable 
defences, embankments and tidal barriers, it has been assumed that they provide 100% 
protection against the design flood event. Estimation of the economic impact of overtopping of 
these defences for flood events greater than the design standard has not been considered.  

Table 8-14 provides details of the benefits of particular FRM measures and options for the 
study. 

Table 8-14 Assumed benefits of proposed defence options. 

Measure/option Benefit (as a fraction of 
damages) 

Comment 

Proactive maintenance 5-10% Assume that maintenance 
regime offers slightly 
improved standard of 
protection. 

Targeted public awareness 
and education campaign with 
individual property protection 

5%  Assume IPP fully effective for 
protected properties (i.e. 
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Measure/option Benefit (as a fraction of 
damages) 

Comment 

/ flood-proofing flood depth <0.6m). Assume 
only 5% have protection in 
place without flood warning 

Flood forecasting and 
warning with targeted public 
awareness and education 
campaign and individual 
property protection / flood-
proofing 

80% Assume IPP fully effective for 
protected properties (i.e. 
flood depth <0.6m). Assume 
80% have protection in place 
with flood warning 

Rehabilitation, improvement 
of existing defences 

Variable Dependent on option being 
considered. Further details in 
Chapters 9 – 16 

Improvement in channel 
conveyance 

100% Assume that improvement in 
channel conveyance reduces 
flood risk to properties to 
zero.  

Provision of permanent flood 
walls/ embankments 

100% Assume defences provide 
protection to all properties 
protected up to the design 
standard  

Provision of demountable 
flood defences 

100% Assume defences provide 
protection to all properties 
protected up to the design 
standard. Assume all 
defences erected in time with 
advance warning 

Flood storage reservoirs  Variable Dependent on the available 
storage and outflows from 
the storage reservoir. Further 
details in Chapters 9 – 16 

Tidal barrier(s) 100% Assume barrier(s) provide 
protection to all properties 
protected up to the design 
standard 

Relocation of at risk assets 
(roads, properties, etc) 

100% Assume flood risk reduced to 
zero for all properties 
relocated from risk zone 
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8.6.1. Benefit cost ratio 

The benefits of an option are made up of the benefits of each individual measure included in 
that option. They are then compared to the final costs of the option to obtain the BCR, which 
is used to score objective 2a – optimise economic return on investment.  
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9. Flood risk management options for Owenboy AU  

9.1. Introduction 

The Owenboy AU is located in the south of the Lee catchment which is drained by the 
Owenboy River which flows into Cork Harbour. There are a number of APSRs within the 
Owenboy AU.  Details of the AU and APSRs included in the Stage 1, 2 and 3 analysis is 
shown in Table 9-1 and on the map of the catchment in Figure 9-1. 

Table 9-1 Details of assessment units. 

Assessment Unit Name 

AU Owenboy 

APSRs Cross Barry,  Carrigaline 

 

 
Figure 9-1 Owenboy assessment units. 

9.2. Level of flood risk 

Hydraulic computer modelling indicates that there is a considerable flood risk in the Owenboy 
AU with 54 buildings located within the flood extent of the estimated 1% AEP fluvial event.  
The majority of flooding is in the APSR of Cross Barry and Carrigaline. Carrigaline, on the 
mouth of the Owenboy River is exposed to both tidal and fluvial flood risk and has the largest 
number of at risk properties in the Owenboy AU.  Flooding in the Owenboy occurs at relatively 
frequent intervals with a small number of properties at risk from the 50% AEP event.  
However, the majority of properties are not at risk until the 1% AEP. Further information on 
the flood mechanisms and flood maps for the Owenboy AU is available in the Hydraulics 
Report (Halcrow, 2014).  
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A considerable number of properties and assets are at risk in the Carrigaline APSR, the 
majority located on the Main Street and in the Mount Rivers Estate. A possible constriction 
downstream of the bridge on Carrigaline Main Street (sewage/water pipe with three supports) 
may reduce conveyance in flood conditions. The tidal flooding in Carrigaline is dealt with as 
part of the Harbour AU assessment (Section 16.6) 

Flooding at Cross Barry is less significant, with 4 properties at risk of flooding for the 1% AEP 
event. 

Details of the economic, social and environmental assets and indicators at risk of flooding are 
contained in Table 9-2 and Table 9-3. 

Table 9-2 Summary of key economic and social indicators at risk from flooding in 
Owenboy AU and APSRs (1% AEP). 

Key assets / 
indicators  

Owenboy AU Cross Barry 
APSR 

Carrigaline APSR* 

Properties at risk (no.): 

Residential 

Commercial 

 

46 

8 

 

2 

2 

 

42 

5 

 

IPCC/WTWS/WWTWs 
at risk (no.) 

1 1 0 

Transport routes at risk 
(km length) 

1.68 0.27 0.87 

Area of agricultural land 
(sq. km) 

1.94 0.02 0.03 

* Fluvial flood risk. For details on tidal flood risk, please refer to Chapter 16. 

 

Table 9-3 Summary of key environmental indicators within the Owenboy AU and 
APSRs at risk from flooding (1% AEP). 

Indicator Owenboy AU Cross Barry APSR 

 

Carrigaline APSR* 

Water 
Framework 
Directive 

No relevant hydro-morphological risks, objectives or measures 

Polluting sites 1 waste water pumping station at Cross Barry  

Flora and 
fauna 

Owenboy River is 
NHA downstream of 
Carrigaline. Limited 
records of otter within 
area. 

No statutory designated
sites. 

No specific protected 
species records. 

Owenboy River is NHA 
downstream of APSR. 
Records of otter nearby. 
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Indicator Owenboy AU Cross Barry APSR 

 

Carrigaline APSR* 

Fisheries Owenboy river 
supports salmonid 
species and other 
fisheries – 7.1km of 
angling area at risk 
(4.9km exclusive of 
APSR); Physical 
barriers include 
bridges. 

River supports 
salmonid species and 
other fisheries. No 
known angling activity 
or access in APSR. 

 

River supports salmonid 
species and other 
fisheries - a 2.3km stretch 
is at risk; Physical 
barriers include bridges. 

Landscape  Broad Fertile 
Lowland Valleys 
landscape character 
type. Total of 0.9km 
of Scenic Route (SR) 
at risk within AU – 
355m along R613 by 
Ballea Woods. A total 
of 0.19 km2 of Scenic 
Area (SA) at risk 
within AU. 

Valleys type of Broad 
Fertile Lowland. No 
Scenic Routes/Area or 
urban 
landscape/townscape 
designations. 

Comprises the Broad 
Fertile Lowland Valleys 
and the Indented 
Estuarine Coast types. 
0.5km of scenic routes at 
risk along Strand Road 
and 0.15 km2 of scenic 
areas at risk to west and 
east of Carrigaline. 

Cultural 
heritage 

2 sites on the Sites 
and Monuments 
Record (SMR) are at 
risk, both of which 
are outside the 
APSRs - a Holy Well 
east of Ballygarvan in 
Ballinreeshig, and 
Earth Mound east of 
Cross Barry in 
Gortnaclough. 1 site 
on the Record of 
Protected Structures 
(RPS) is at risk: an 
old warehouse in 
Carrigaline 

None at risk 1 site on the RPS, a 
warehouse in Old Water 
Park, is at risk 

* Fluvial flood risk. For details on tidal flood risk, please refer to Chapter 16. 
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9.3. Stage 1 – preliminary evaluation of measures 

Details of the preliminary evaluation of the long list of measures undertaken for the Owenboy 
AU and the Cross Barry and Carrigaline APSRs can be found in Appendix G1. A summary of 
the measures to be carried forward to Stage 2 is shown in Table 9-4. 

Table 9-4 Measures carried forward to Stage 2. 

Measure No. Measure Name Score 

Owenboy AU 

- Baseline – continue existing maintenance regime - 

3 Develop a flood forecasting system 2 

4 Targeted public awareness and education campaign 3 

5 Individual property protection / flood-proofing 4 

13 Flood storage reservoirs  3 

Cross Barry APSR 

- Baseline – continue existing maintenance regime - 

4 Targeted public awareness and education campaign 1 

5 Individual property protection / flood-proofing 4 

7 Improvement in channel conveyance 3 

9 Provision of permanent flood walls/embankments 2 

Carrigaline APSR* 

- Baseline – continue existing maintenance regime - 

3 Develop a flood forecasting system 2 

4 Targeted public awareness and education campaign 4 

5 Individual property protection / flood-proofing 4 

7 Improvement in channel conveyance 2 

9 Provision of permanent flood walls/embankments 1 
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Measure No. Measure Name Score 

10 Provision of demountable flood defences 2 

13 Flood storage reservoirs  2 

* Measures to manage fluvial flood risk. For details on measures for managing tidal flood risk, please 

refer to Chapter 16. 

9.4. Stage 2 - development of options 

The short listed measures for each assessment unit were reviewed taking into account the 
flood risk and the flood risk management objectives and then further developed into flood risk 
management options, which are detailed in Table 9-5. 

Table 9-5 Option development for the Owenboy AU and APSR. 

Option No. Option description 

Owenboy AU 

1 Develop a flood forecasting system combined with a targeted public 
awareness and education campaign and individual property protection 

2 Flood storage reservoirs 

Cross Barry APSR 

1 A targeted public awareness and education campaign combined with 
individual property protection 

2 Improvement in channel conveyance combined with provision of flood 
walls/embankments 

Carrigaline APSR* 

1 Develop a flood forecasting system combined with a targeted public 
awareness and education campaign and individual property protection 

2 Improvement in channel conveyance combined with provision of flood 
walls/embankments 

3 Develop a flood forecasting system combined with provision of permanent 
and demountable flood defences 

4 Flood storage reservoirs combined with permanent flood 
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Option No. Option description 

walls/embankments 

* Options to manage fluvial flood risk. For details on options for managing tidal flood risk, please refer 

to Chapter 16. 

9.5. Stage 3 – Evaluation of options at AU scale 

9.5.1. Owenboy AU Option 1 

Flood forecasting and warning involves the use of mathematical computer models to predict 
flood water levels and tools to disseminate flood hazard data to communities at risk. The flood 
forecasting system is based on downstream conceptual rainfall-runoff model. Flood forecasts 
would be disseminated through a dedicated website and messaging service to provide 
advance warning to communities. A rainfall-runoff forecasting system would require the 
installation/upgrade of rainfall and river gauges in the catchment. Flood warning provides 
advance warning of potential flood risk for implementation of individual property protection.  

If the time to peak (Tp) along a water course is less than 3 hours it would be defined as a 
rapid response catchment in England & Wales by the Environment Agency (EA) - in which 
case forecasting is difficult, though not impossible. If it is greater than 3 hrs it is possible that 
forecasting could be done with rain gauges, radar (if available) and use of a level station 
strategically sited in the catchment to give some warning lead time upstream of the at risk 
community. With a time to peak of less than 2.5 hours along the Owenboy at Cross Barry, 
forecasting and warning system have not been considered for this APSR. Further 
downstream the time to peak on the Owenboy River at Ballinhassig is 5.5 hours; however 
flooding from tributaries with a time to peak of less than 2 hours would mean flood forecasting 
and warning is not viable. Downstream of Ballinhassig a flood forecasting system would 
benefit the Owenboy AU with 5.2 hour lead time at Ballygarvan and 7.0 hours at Carrigaline. 
The system would therefore provide sufficient time to allow for adequate warning and allow 
properties to implement individual property protection. The system would benefit properties 
located within the APSRs of Ballygarvan and Carrigaline as well as those isolated properties, 
at risk of flooding, outside of APSRs 

The public awareness and education campaign is necessary to educate the public of the risk 
of flooding to their properties and the protection methods available to them to reduce potential 
damage from flood events. 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. It is assumed that this measure is only applicable when the flood depth is 
less than 0.6m. Based on the current scenario, approximately 95% of properties in the 1% 
AEP flood zone have a fluvial flood depth of less than 0.6m. Figure 9-2 shows the properties 
where individual protection could be provided within the Owenboy AU.  
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Figure 9-2 Location of properties in Owenboy AU which would benefit from Individual 
property protection and flood forecasting system for the 1% AEP event (Owenboy AU Option 
1). 

9.5.2. Owenboy AU Option 2 

Owenboy AU Option 2 involves the use of flood storage reservoirs to limit flood risk in the 
catchment. Two suitable locations were identified as shown in Figure 9-3. Reservoir A is 
located between R589 and N71 at Halfway and reservoir B is located at Ballinaboy Bridge 
between R613 and N71. Based on hydraulic modelling reservoir A has a maximum surface 
area of 2.2 km2 and a volume of 3.3 million cubic metres to provide storage and controlled 
discharge for the 1% AEP. The reservoir would require the construction of a 250 metre dam 
embankment which has a maximum height of 1m for the 1% AEP event. Reservoir B has an 
area of 0.6 km2 and a volume of 0.9 million cubic metres provide storage and controlled 
discharge for the 1% AEP event.  A dam embankment of 1.6m in height and 180m in length is 
required for Reservoir B (1% AEP). 

The discharge structures at the downstream end of both reservoirs is setup for a maximum 
combined outflow of 5 cubic metres per second, which is less than a 2 year return period flow.  
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Figure 9-3 Location of storage reservoirs in the catchment showing extent of storage for 
the 1% AEP event (Owenboy AU Option 2).  

9.6. Stage 3 – Evaluation of options at APSR scale 

9.6.1. Cross Barry APSR Option 1 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. Based on the current scenario, 100% of properties in the 1% AEP flood 
zone have a fluvial flood depth of <0.6m. However, the effectiveness of this option is reduced 
as the time to peak along the Owenboy River at Cross Barry is less than 2.5 hours making 
flood forecasting and warning difficult at this location (see Section 9.5.1).   

Figure 9-4 shows the buildings requiring individual property protection in Cross Barry.  The 
public awareness and education campaign would increase people’s awareness of the flood 
risk to their property.  
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Figure 9-4 Location of properties in Cross Barry APSR which would benefit from 
individual property protection for the 1% AEP event (Cross Barry APSR Option 1). 

9.6.2. Cross Barry Option 2 

This option involves a combination of improving channel conveyance with flood walls and 
embankments. Improved channel conveyance was modelled by improving capacity at Cross 
Barry Bridge. Hydraulic modelling indicated that Cross Barry Bridge was not constricting 
flows; the reduced conveyance appears to result from a natural constriction in the channel.  

Flood embankments have been set back from the channel for approximately 80 metres along 
the right bank of the river where space permits. These embankments have an average height 
of 1.8 metres (1% AEP including 0.5 metres of freeboard). There is also 180 metres of 
retaining and cut-off flood wall set back from river on right bank with a maximum height of 1.7 
metres (1% AEP including 0.3 metres of freeboard) and 160m of retaining and cut-off flood 
wall to river bed (maximum height 1.5 metres above the bed level). Along the left bank of the 
river there is 130 metres of retaining and cut-off flood wall to river bed (maximum height of 1.7 
metres above the bed level). The proximity of the road and buildings to the river channel 
means that walls are the preferable structural options at these locations. In addition there is 
150 metres of embankment set back from the river (average height of 1.1 metres for the 1% 
AEP). Figure 9-5 shows the proposed location of defences in Cross Barry. 
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Figure 9-5 Proposed alignment of flood walls and embankments offering protection up to 
and including the 1% AEP event (Cross Barry APSR Option 2). 

9.6.3. Carrigaline APSR Option 1 

Flood forecasting and warning involves the use of mathematical computer models to predict 
flood water levels and tools to disseminate flood hazard data to communities at risk. The flood 
forecasting system is based on downstream conceptual rainfall-runoff model. Flood forecasts 
would be disseminated through a dedicated website and messaging service to provide 
advance warning to communities. A rainfall-runoff forecasting system would require the 
installation/upgrade of rainfall and river gauges in the catchment. Flood warning provides 
advance warning of the potential for fluvial flood risk to allow time for implementation of 
individual property protection.  

The flood forecasting and warning system would be suitable for Carrigaline which has a time 
to peak of 7 hours. The system would therefore provide sufficient time for properties to 
implement individual property protection.  

The public awareness and education campaign is necessary to increase the understanding to 
the public of the flood risk to their properties and the protection methods available to them to 
reduce potential damage from flood events. 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the APSR. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. It is assumed that this measure is only applicable when the flood depth is 
less than approximately 0.6m. Based on the current scenario, 96% of properties in the 1% 
AEP flood zone have a fluvial flood depth of <0.6m.  
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Figure 9-6 shows the properties benefiting from Individual Property Protection in Carrigaline 
APSR. 

 

Figure 9-6 Individual property protection and flood forecasting system for Carrigaline 
APSR, for properties at risk for the 1% AEP (Carrigaline APSR Option 1). 

9.6.4. Carrigaline APSR Option 2 

This option considers defences designed to protect against fluvial flooding through 
improvement in channel conveyance combined with flood walls and embankments. Improved 
channel conveyance to be achieved by relocating a service pipe which crosses the channel 
above bed level downstream of Carrigaline Bridge. Hydraulic computer modelling was used to 
assess the performance of flood walls and embankments. Retaining and cut-off flood walls, 
set back from the river channel are required for 430 metres on the right bank and have a 
maximum height of 1.2 metres above bank level. An additional 340 metres of retaining and 
cut-off flood wall, to the bed of the channel, are required on the right bank and have a 
maximum defence height of 1.4 metres above the top of bank (1% AEP fluvial plus 0.3 metre 
freeboard). Flood walls have been chosen for all locations due to the proximity of 
infrastructure assets and building to the river channel and the lack of space available for flood 
embankments. The proposed alignment of defences is shown in Figure 9-7. 
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Figure 9-7 Carrigaline APSR - alignment of defences (Carrigaline APSR Option 2). 

9.6.5. Carrigaline APSR Option 3 

This option considered the provision of permanent and demountable flood defences in 
combination with a flood forecasting and warning system to provide protection against fluvial 
flooding. However, this option was not pursued as there were was a very limited extent of 
walls to be constructed in excess of 1.2 metres above ground level. Therefore demountable 
flood defences have not been considered. 

9.6.6. Carrigaline APSR Option 4 

This option is designed to protect against fluvial flooding in Carrigaline and considers the use 
of flood storage in combination with flood walls and embankments. The flood storage 
reservoirs are unchanged from Owenboy AU Option 2 (Section 9.5.2). The storage reservoirs 
are located 13km and 17km upstream of Carrigaline. Hydraulic modelling indicates that the 
upstream storage has a negligible impact on water levels through Carrigaline primarily due to 
the inflows downstream of the reservoirs and the influence of the tide on water levels in 
Carrigaline.  Suitable locations closer to Carrigaline were not available for provision of 
additional storage. This option was not pursued any further due to the negligible impact the 
reservoirs had on water levels through Carrigaline. 

9.7. Multi criteria assessment results 

Stage 2 involves the review of measures carried forward from Stage 1 and formulates them 
into different options to manage flood risk.  Stage 3 involves a detailed multi criteria analysis 
(MCA) which is used to assess the options identified during Stage 1-2 against a range of flood 
risk management objectives (technical, economic, social and environmental). Details of the 
Stage 3 MCA analysis for the Owenboy AU and Cross Barry and Carrigaline APSRs can be 
found in Appendix G1. A summary of the Stage 3 scores is shown in Table 9-6. Further 
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discussion on the technical objectives and the economic objective A follows Table 9-6. 
Further information on the SEA objectives can be found in the SEA Environmental Report 
(Halcrow, 2013). 

Table 9-6 Summary of the results from the multi criteria analysis performed on the flood 
risk management options for the Owenboy AU and APSR (Final MCA score in bold). 

Option 
No. 

Option description MCA Score 

Owenboy AU 

1 Develop a flood forecasting system combined 
with a targeted public awareness and 
education campaign and individual property 
protection 

Tech 50 
94 

Econ 44 

Social 0 

Env 0 

2 Flood storage reservoirs 
Tech 150 

505 
Econ 65 
Social 150 
Env 140 

Cross Barry APSR 

1 A targeted public awareness and education 
campaign combined with individual property 
protection 

Tech 75 
-27007 

Econ -27082 

Social 0 

Env 0 

2 Improvement in channel conveyance 
combined with provision of flood 
walls/embankments 

Tech 175 
-50945 

Econ -51925 
Social 480 
Env 325 

Carrigaline APSR* 

1 Develop a flood forecasting system combined 
with a targeted public awareness and 
education campaign and individual property 
protection 

Tech 0 23 
Econ 23 
Social 0 
Env 0 

2 Improvement in channel conveyance 
combined with provision of flood 
walls/embankments  

Tech 75 -5896 

Econ -6346 

Social 470 

Env 15 

* MCA scores for options to manage fluvial flood risk. For details of MCA scores on options for 

managing tidal flood risk, please refer to Chapter 16. 
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Technical Objectives 

All options receive either a neutral of positive score for the technical objectives as options are 
operationally robust, have limited health and safety risks and ensure flood risk managed 
effectively and sustainable into future. 

Economic Objective A 

Details of the benefit cost ratio for each of the proposed options are shown in Table 9-7. 

Table 9-7 Details of the BCR for the proposed options for the Owenboy AU. 

  

  

Owenboy AU  Cross Barry 
APSR 

Carrigaline 
APSR  

Option 
1 

Option 
2 

Option 
1 

Option 2 Option 
1 

Option 
2 

Total PV costs for option (€ ‘000) 1,032 1,770 80 2,965 899 5,676 

Total PV damages to 1% AEP  
(€ ‘000) 

2,627 2,627 866 866 1,580 1,580 

Total benefits resulting from 
option (€ ‘000) 

1,691 0 6 135 1,200 1,580 

Benefit cost ratio 2 0 0 0 1 0 
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10. Flood risk management options for the Owennacurra AU  

10.1. Introduction 

The Owennacurra AU is located in the east of the Lee catchment. The Owennacurra River is 
the main watercourse in the AU and drains to Cork Harbour at Midleton. Midleton is the only 
APSR located within the AU. Details of the assessment units included in the Stage 1, 2 and 3 
analysis is shown in Table 10-1 and a map of the catchment is shown in Figure 10-1. 

Table 10-1 Assessment unit details.  

Assessment Unit Name 

AU Owennacurra 

APSRs Midleton 

Individual Risk Receptors  None 

 

 
Figure 10-1 Owennacurra AU and APSR.  
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10.2. Level of flood risk 

Hydraulic computer modelling indicates that there is a considerable flood risk in the 
Owennacurra AU with 213 buildings located within the flood extent of the estimated 1% AEP 
fluvial event. The majority of flood risk is in Midleton which is located at the confluence of the 
Owennacurra and Dungourney Rivers and along the Owennacurra River estuary. Midleton is 
exposed to both tidal and fluvial flood risk. Tidal flooding is dealt with as part of the Harbour 
AU assessment (Chapter 16). 

Further information on the flood mechanisms and flood maps for the Owennacurra AU and 
Midleton APSR is available in the Hydraulics Report (Halcrow, 2014).    

Details of the economic, social and environmental assets and indicators at risk of flooding are 
contained in Table 10-2 and Table 10-3.  

Table 10-2 Summary of economic and social indicators at risk from flooding for the 1% 
AEP fluvial event in the Owennacurra AU and APSR. 

Key assets / indicators  Owennacurra AU Midleton APSR* 

Properties at risk (no.): 

Residential 

Commercial 

 

145 

68 

 

145 

68 

Transport routes at risk (km length) 2.12 2.1 

Area of agricultural land (sq. km) 1.07 0.36 

* Fluvial flood risk. For details on tidal flood risk, please refer to Chapter 16. 

 

Table 10-3 Key environmental features/receptors within the Owennacurra AU and 
Midleton APSR at risk from flooding (1% AEP fluvial). 

Indicator Owennacurra AU Midleton APSR* 

Water Framework 
Directive 

No relevant hydro-morphological risks, objectives or measures 

Polluting sites None at risk  

Flora and fauna Estuary downstream of Midleton contains Cork Harbour 
SPA/Ramsar site, and the Great Island Channel SAC/proposed 
NHA. Area is important for its intertidal habitats and waterbird 
populations. There are no specific records within the APSR for water 
related species. Limited records of otters within the AU 

Fisheries River likely to support salmonid 
species and other fisheries; angling 
areas present - a 5.2km stretch is 

River likely to support 
salmonid species and other 
fisheries; angling areas 
present - a 3.6km stretch is at 
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Indicator Owennacurra AU Midleton APSR* 

at risk; no known barriers for fish risk; no known barriers for fish 

Landscape  Fissured Fertile Middleground, 
Broad Fertile Lowland Valleys and 
City Harbour and Estuary 
landscape character types. Approx 
67m of a Scenic Route at risk on 
Whitegate Road (R630) (A total of 
166m in AU). 0.2 km2 of a Scenic 
Area to the east of Ballynacorra is 
at risk.  

City Harbour and Estuary 
landscape character type. 
67m of a Scenic Route at risk 
on Whitegate Road (R630). 
0.17 km2 of a Scenic Area to 
the east of Ballynacorra is at 
risk. 

Cultural heritage 4 sites on SMR at risk: two of these are buildings and comprise a 
Warehouse on Bailick Road, and a Corn Store on Main Street.  The 
remaining sites are the Cork Bridge and earthworks of 
archaeological importance (a fulacht fiadh) along the Dungourney 
River. There is 1 RPS site at risk, Cahermone Castle. 

* Fluvial flood risk. For details on tidal flood risk, please refer to Chapter 16. 

The information in Table 10-2 and Table 10-3 demonstrate that all of the properties at risk are 
located in the APSR of Midleton. Outside of Midleton there is some limited risk to transport 
routes and agricultural land but the risk is not sufficiently significant to justify flood risk 
management options being put in place for the AU. 

10.3. Stage 1 – preliminary evaluation of measures 

The long list of measures was assessed for its application to the Midleton APSR. As no 
significant risk was identified outside of Midleton, a preliminary evaluation of measures was 
not undertaken for the Owennacurra AU. Details of the preliminary evaluation undertaken for 
the Midleton APSR can be found in Appendix G2. A summary of the measures to be carried 
forward to Stage 2 is shown in Table 10-4. 

Table 10-4 Measures carried forward to Stage 2. 

Measure No. Measure Name Score 

Owennacurra AU 

No significant risk to properties or assets to justify any flood risk management measures 
in the AU 

Midleton APSR* 

- Baseline – current maintenance regime continues - 
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Measure No. Measure Name Score 

3 Develop a flood forecasting system 2 

4 Targeted public awareness and education campaign 3 

5 Individual Property Protection 4 

9 Provision of permanent flood walls/embankments 1 

10 Provision of demountable flood defences 3 

13 Flood storage reservoirs 1 

*Measures to manage fluvial flood risk. For details on measures for managing tidal flood risk, please 

refer to Chapter 16. 

10.4. Stage 2 - development of options 

The short listed measures for Midleton were reviewed taking into account the flood risk and 
the flood risk management objectives and then further developed into flood risk management 
options, which are detailed in Table 10-5. 

Table 10-5 Option development in the Owennacurra assessment units. 

Option No. Option description 

Owennacurra AU 

No significant risk to properties or assets to justify any flood risk management measures 
in the AU 

Midleton APSR* 

1 Develop a flood forecasting system combined with a targeted public 
awareness and education campaign and individual property protection 

2 Provision of permanent flood walls and embankments 

3 Provision of permanent flood walls and embankments combined with flood 
storage reservoirs 

4 Develop a flood forecasting system combined with permanent and 
demountable flood defences 

*Options to manage fluvial flood risk. For details on options for managing tidal flood risk, please 

refer to Chapter 16.
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10.5. Stage 3 – Evaluation of options at AU scale 

No significant risk to properties or assets to justify any flood risk management measures in 
the AU. 

10.6. Stage 3 – Evaluation of options at APSR scale 

10.6.1. Midleton APSR Option 1 

Flood forecasting and warning involves the use of mathematical computer models to predict 
flood water levels and tools to disseminate flood hazard data to communities at risk. The flood 
forecasting system is based on downstream conceptual rainfall-runoff model. Flood forecasts 
would be disseminated through a dedicated website and messaging service to provide 
advance warning to communities. A rainfall-runoff forecasting system would require the 
installation/upgrade of rainfall and river gauges in the catchment. Flood warning provides 
advance warning of potential flood risk to allow for the implementation of individual property 
protection.  

If the time to peak (Tp) along a water course is less than 3 hours it would be defined as a 
rapid response catchment in England & Wales by the Environment Agency (EA) - in which 
case forecasting is difficult, though not impossible. If it is greater than 3 hrs it is possible that 
forecasting could be done with rain gauges, radar (if available) and use of a level station 
strategically sited in the catchment to give some warning lead time upstream of the at risk 
community. A flood forecasting and warning system would be suitable for Midleton with a time 
to peak of 9.8 hours on the Owennacurra River and a time to peak of 11.6 hours on the 
Dungourney River. The system would therefore provide sufficient time for properties to 
implement individual property protection. The system would benefit properties located within 
Midleton APSR as well as those isolated properties, at risk of flooding, outside of Midleton 
APSR. 

The public awareness and education campaign is necessary to increase the understanding 
among the public of the risk of flooding to their properties and the protection methods 
available to them to reduce potential damage from flood events. 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. It is assumed that this measure is only applicable when the flood depth is 
less than approximately 0.6m. Based on the current scenario, approximately 92% of 
properties have a fluvial flood depth of <0.6m (1% AEP). Figure 10-2 shows the properties 
that would benefit from individual property protection in Midleton APSR. 
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Figure 10-2 Overview of properties that could be protected by individual property 
protection (fluvial flooding only) (Midleton APSR Option 1).  

10.6.2. Midleton APSR Option 2 

Option 3 combines flood storage reservoirs and permanent flood walls to limit the fluvial flood 
risk in the catchment. Combining walls with flood storage reservoirs upstream reduces the 
extent and height of flood defenses in Midleton. 

Two suitable flood storage locations have been identified upstream of the urban areas at risk. 
One is located on the Owennacurra River alongside the R626 (upstream of cross section 
3OWE_5703), and is referred to as reservoir A. The second storage reservoir is located on 
the Dungourney River to the north of the N25 (upstream of cross section 3DUN_2235) and is 
referred to as reservoir B. Reservoir A has a maximum surface area of 0.4 km2 and volume of 
0.59 million m³ to provide storage and controlled discharge for a 1% AEP. The outflow from 
the reservoir is restricted to a maximum of 13.5m³/s (Q50%=22m3/s). A storage embankment 
extending to 510 m with a maximum height of 6.3 metres above ground level is required to 
maintain the required storage in reservoir A. To prevent flooding of the R626, an additional 
embankment running for 630m is required alongside the R626. The average height of this 
embankment is 3.3m above ground level. Reservoir B has a maximum surface area of 0.48 
km2 and volume of 1.5million m³ for to provide storage and controlled discharge for a 1% AEP 
event. A storage embankment of 180m in length with a maximum height of 3.3m is required to 
provide the required storage. The maximum outflow from reservoir B is 12.2m³/s (Q50%=13.7 
m³/s). 

In addition to the storage reservoirs, flood walls and embankments are required to protect 
against flooding in Midleton. The provision of flood storage lowers the water levels in the 
fluvial dominated reaches of watercourse through Midleton by an average of 0.4 metres. As a 
result, there is limited requirement for flood walls and embankments along these reaches. 
Flood walls are required alongside Bailick Road. Where space permits, these walls have been 
set back from the channel. In addition to flood walls, flood embankments are also required 
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along the Owennacurra River. Flood embankments are required to protect a number of 
properties along Dwyer’s Road and Bailick Road. Flood walls are proposed along the right 
bank of the channel to the rear of properties along Broderick Street. In total, flood walls are 
required for 900m along the Dungourney River. As with Midleton APSR option 3, the choice of 
defence, i.e. wall or embankment, was based on space constraints within Midleton. The 
maximum height of flood walls is 0.8m above bank level and the average height of flood walls 
is approximately 0.4m. Approximately 600m of embankment (with a maximum height of 0.8m 
above ground level) is also required. The proposed flood storage reservoirs, flood walls and 
embankments are shown in Figure 10-3 and Figure 10-4. 

The construction of new flood defenses has taken place along the right bank of the 
Owennacurra River opposite Riverside Way. These defenses have been constructed as part 
of a new retail and housing development in Midleton. The damage assessment identified only 
one property damaged from flooding at the location of the new development based on the 
GeoDirectory dataset (April 2008). It is recommended that these defences are included in the 
FDAD.  

 

Figure 10-3 Flood storage areas proposed on Owennacurra River and Dungourney 
Rivers (fluvial flooding only) (Midleton APSR Option 2). 
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Figure 10-4 Extent of walls and embankments in the Owennacurra River estuary with 
upstream flood storage (fluvial flooding only) (Midleton APSR Option 2). 

10.6.3. Midleton APSR Option 3 

This option considers the use of flood walls and embankments to protect properties at risk in 
Midleton. Provision of a fluvial flood forecasting system and a targeted public awareness and 
education campaign is not required as no demountable defences are considered for Midleton.  
Initially, demountable defences were considered along the right bank of the Dungourney River 
at Distillery Road; however flood embankments are considered a more appropriate option at 
this location. Demountable defences were also considered along the Owennacurra River 
along Bailick Road; however the average wall height above the top of ground along this road 
is 0.6m. Therefore, demountable defenses were not pursued any further. Flood walls are 
required, along the left bank of the Owennacurra River, alongside Riverside Way and to the 
rear of properties at Riverside Way. Further downstream, flood walls are required alongside 
Bailick Road. Flood walls have been chosen at these locations due to the proximity of 
infrastructure assets and building to the river channel and the lack of space available for flood 
embankments. Where space permits, these walls have been set back from the channel to 
reduce construction costs and increase channel capacity in a flood event. In addition to flood 
walls, flood embankments are required along the right bank of the Owennacurra River to 
protect a number of properties in a new development north of Midleton (The Woodlands and 
along Dwyer’s Road). Along the left bank of the river, embankments are required at Bailick 
Road. Along the Dungourney River, embankments are required to protect properties along 
the left bank of the channel at Beechwood Drive. In all of these locations, there is sufficient 
space to construct embankments. Flood walls are proposed along the right bank of the 
channel to the rear of properties along Broderick Street. In total, flood walls are required for 
1km along the Owennacurra and Dungourney Rivers. The maximum height of flood walls is 
1m above bank level and the average height of flood walls is <0.5m. Approximately 1.5km of 
embankment (with a maximum height of 1.4m above ground level) is required along the two 
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watercourses. The proposed flood walls and embankments in Midleton APSR are shown in 
Figure 10-3 and Figure 10-4. 

 

Figure 10-5 Midleton APSR Option 3 flood walls/ embankments protecting properties 
along the banks of the Owennacurra and Dungourney Rivers (fluvial flooding only) (Midleton 
APSR Option 3). 

 

Figure 10-6 Midleton APSR Option 3 flood walls/ embankments protecting properties from 
flooding along the Owennacurra River (Midleton APSR Option 3). 
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10.6.4. Midleton APSR Option 4 

This option considers the use of flood walls and embankments together with the provision of 
demountable defences.  Initially, demountable defences were considered along the right bank 
of the Dungourney River at Distillery Road; however flood embankments are considered a 
more appropriate option at this location. Demountable defences were also considered along 
the Owennacurra River along Bailick Road; however the average wall height above the top of 
ground along this road is 0.6m. Therefore, demountable defenses were not pursued any 
further and this option was discounted. 

10.7. Multi criteria assessment results 

Stage 2 involves the review of measures carried forward from Stage 1 and formulates them 
into different options to manage flood risk.  Stage 3 involves a detailed multi criteria analysis 
(MCA) which is used to assess the options identified during Stage 1-2 against a range of flood 
risk management objectives (technical, economic, social and environmental objectives). 
Details of the Stage 3 MCA analysis for the Owennacurra AU and Midleton APSRs can be 
found in Appendix G2. A summary of the Stage 3 scores is shown in Table 10-6. Further 
discussion on the technical objectives and the economic objective follows Table 10-6. Further 
information on the SEA objectives can be found in the SEA Environmental Report (Halcrow, 
2013). 

Table 10-6 Summary of the results from the multi criteria analysis performed on the flood 
risk management options for the Owennacurra AU and APSR (Final MCA score in bold). 

Option 
No. 

Option description MCA Score 

Owennacurra AU 

No significant risk to properties or assets to justify any flood risk management measures in 
the AU. 

Midleton APSR* 

1 Develop a flood forecasting system combined with 
a targeted public awareness and education 
campaign and individual property protection  

Tech 0 625 
Econ 625 

Social 0 

Env 0 

2 Provision of permanent flood walls and 
embankments combined with flood storage 
reservoirs  

Tech 25 408 
Econ 143 

Social 570 

Env -330 

3 Provision of permanent flood walls and 
embankments  

Tech 75 719 
Econ 374 

Social 570 

Env -300 
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Option 
No. 

Option description MCA Score 

* MCA scores for options to manage fluvial flood risk. For details of MCA scores on options for 

managing tidal flood risk, please refer to Chapter 16. 

 

Technical Objectives 

All options receive either a neutral of positive score for the technical objectives as options are 
operationally robust, have limited health and safety risks and ensure flood risk managed 
effectively and sustainable into future. 

Economic Objective A 

Details of the benefit cost ratio for each of the proposed options are shown in Table 10-7. 

Table 10-7 Details of the BCR for the proposed options for the Owennacurra AU. 

 Midleton 
APSR 
Option 1 

Midleton 
APSR 
Option 2 

Midleton 
APSR 
Option 3 

Total PV costs for option 
(€ ‘000) 

1,747 26,639 7,570 

Total PV damages to 1% 
AEP  (€ ‘000) 

33,575 33,575 33,575 

Total benefits resulting 
from option (€ ‘000) 

25,886 33,575 33,575 

Benefit cost ratio 14.8 1.3 4.4 
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11. Flood risk management options for the Glashaboy AU  

11.1. Introduction 

The Glashaboy AU is located in the east of the Lee catchment. The AU is drained by the 
Glashaboy which discharges to Cork Harbour at Glanmire. The Glanmire and Sallybrook 
urban areas are to the south of the AU have been combined to form the only APSR within the 
AU area.  Details of the assessment units included in the Stage 1, 2 and 3 analysis is shown 
in Table 11-1 and a map of the catchment is shown in Figure 11-1. 

Table 11-1 Assessment unit details. 

Assessment Unit Name 

AU Glashaboy 

APSRs Glanmire/ Sallybrook 

 

 
Figure 11-1 Glashaboy AU and APSR. 

11.2. Level of flood risk 

Hydraulic computer modelling indicates that there is moderate flood risk in the Glashaboy AU 
with 34 properties located within the fluvial flood extent of the estimated 1% AEP event. The 
majority of flood risk is in Glanmire and Sallybrook which are located at the mouth of the 
Glashaboy River. Glanmire is exposed to both tidal and fluvial flood risk; assessment of 
options for the tidal risk is covered in Chapter 16. Sallybrook is upstream of the tidal limit and 
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is only exposed to fluvial flood risk. Further information on the flood mechanisms and flood 
maps for the Glashaboy AU is available in the Hydraulics Report (Halcrow, 2014).    

A small number of properties are at risk from the 50% AEP fluvial event but the majority of 
properties are not at risk until at least the 1% AEP fluvial event. Details of the economic, 
social and environmental assets and indicators at risk of flooding are contained in Table 11-2 
and Table 11-3.  

Table 11-2 Summary of indicators at risk from flooding in Glashaboy AU and Glanmire 
Sallybrook APSR (1% AEP fluvial events). 

Key assets / indicators  Glashaboy AU Glanmire / Sallybrook 
APSR* 

Properties at risk (no.): 
Residential 
Commercial 

 

31 

3 

 

30 

3 

IPCC/WTWS/WWTWs at risk (no.) 0 0 

Transport routes at risk (km length) 0.79 0.75 

Area of agricultural land at risk (sq. 
km) 

0.09 0.019 

* Fluvial flood risk. For details on tidal flood risk, please refer to Chapter 16. 

 

Table 11-3 Key environmental features/receptors within the Glashaboy AU and 
associated APSRs at risk from flooding (1% AEP fluvial). 

Indicator Glashaboy AU Glanmire / Sallybrook APSR* 

Water Framework 
Directive 

No relevant hydro-morphological risks, objectives or measures 

Polluting sites None at risk  

Flora and fauna Glanmire Wood pNHA within APSR; Cork Harbour SPA/ Ramsar site 
and the Dunkettle Shore proposed NHA located downstream 

Fisheries River likely to support salmonid 
species and other fisheries; 
angling areas present - a total of 
7.2km in AU; no known barriers 
for fish 

River likely to support salmonid 
species and other fisheries; angling 
areas present - a 3.6km stretch is 
at risk; no known barriers for fish 

Landscape  Fissured Fertile Middleground 
type; 0.03 km2 (of total of 0.25 
km2 at risk within AU) in 

City Harbour and Estuary character 
type; c.532m of Scenic Route at 
risk along Glanmire Road (R639); 
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Indicator Glashaboy AU Glanmire / Sallybrook APSR* 

Carrignavar and to the north of 
Sallybrook. 

and 0.2 km2 of Scenic Area at risk 
through the centre of the APSR  

Cultural heritage 5 sites on SMR/RPS: 1 Bridges 
and Corn Mill on both SMR and 
RPD within the APSR. Outside 
of the APSR a Woollen Mill on 
the SMR and a Bridge on both 
the SMR and RPS is at risk 

2 sites on the SMR/RPS are at 
risk, which is recorded on both the 
SMR and RPS - Riverstown Bridge 

* Fluvial flood risk. For details on tidal flood risk, please refer to Chapter 16. 

The details contained in Table 11-2 and Table 11–3 demonstrate that the flood risk to 
properties is mainly confined to the Glanmire/Sallybrook APSR.  There is some risk to 
transport routes, agricultural land and fishing areas outside of the APSR but the risk is not 
sufficiently significant to justify flood risk management options being put in place in the AU. 

11.3. Stage 1 - preliminary evaluation of measures 

The long list of measures was assessed for its application to the Glanmire/Sallybrook APSR. 
As no significant risk was identified outside of the urban areas, a preliminary evaluation of 
measures was not undertaken for the Glashaboy AU. Details of the preliminary evaluation 
undertaken for the Glanmire/Sallybrook APSR can be found in Appendix G3. A summary of 
the measures to be carried forward to Stage 2 is shown in Table 11-4. 

Table 11-4 Measures carried forward to Stage 2. 

Measure No. Measure Name Score 

Glashaboy AU 

Limited properties and assets at risk from the 1% AEP that would justify flood risk 
management works 

Glanmire / Sallybrook APSR* 

- Baseline –current maintenance regime continues - 

3 Develop a flood forecasting system 1 

4 Targeted public awareness and education campaign 3 

5 Individual property protection / flood-proofing 4 

9 Provision of permanent flood walls/embankments 1 
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Measure No. Measure Name Score 

10 Provision of demountable flood defences 1 

*Measures to manage fluvial flood risk. For details on options for managing tidal flood risk, please refer 

to Chapter 16. 

11.4. Stage 2 - development of options 

The five short listed measures for Midleton were reviewed taking into account the flood risk 
and the flood risk management objectives and then further developed into flood risk 
management options, which are detailed in Table 11-5. 

Table 11-5 Option development in the Glashaboy assessment units. 

Option No. Option description 

Glashaboy AU 

No properties at risk from the 1% AEP that would justify flood management works 

Glanmire /Sallybrook APSR* 

1 A targeted public awareness and education campaign combined with individual 
property protection / flood-proofing and flood forecasting and warning 

2 Provision of permanent flood walls / embankments 

3 Develop a flood forecasting system combined with the provision of permanent 
flood walls/ embankments and demountable flood defences 

*Options to manage fluvial flood risk. For details on options for managing tidal flood risk, please refer to 

Chapter 16. 

11.5. Stage 3 – Evaluation of options at AU scale 

Limited properties and assets at risk from the 1% AEP that would justify flood risk 
management works. 

11.6. Stage 3 – Evaluation of options at APSR scale 

11.6.1. Glanmire/ Sallybrook APSR Option 1 

This option combines individual property protection to those properties at risk of flooding in 
Glanmire/Sallybrook APSR with a targeted public awareness and education campaign and a 
flood warning system. Figure 11-2 and Figure 11-3 show the buildings requiring individual 
property protection in the Glanmire/Sallybrook APSR. Based on the current scenario, 100% of 
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properties in the 1% AEP flood zone have a fluvial flood depth <0.6m. The associated public 
awareness and education campaign would help to enhance people’s awareness of the flood 
risk in the area and what they can do to limit damage to their properties.  

Flood forecasting and warning involves the use of mathematical computer models to predict 
flood water levels and tools to disseminate flood hazard data to communities at risk. The flood 
forecasting system is based on downstream conceptual rainfall-runoff model. Flood forecasts 
would be disseminated through a dedicated website and messaging service to provide 
advance warning to communities. A rainfall-runoff forecasting system would require the 
installation/upgrade of rainfall and river gauges in the catchment. Flood warning provides 
advance warning of potential flood risk for implementation of individual property protection.  

If the time to peak (Tp) along a water course is less than 3 hours it would be defined as a 
rapid response catchment in England & Wales by the Environment Agency (EA) - in which 
case forecasting is difficult, though not impossible. If it is greater than 3 hrs it is possible that 
forecasting could be done with rain gauges, radar (if available) and use of a level station 
strategically sited in the catchment to give some warning lead time upstream of the at risk 
community. A flood forecasting and warning system would be suitable for Glanmire/ 
Sallybrook with a time to peak of 8.8 hours on the Glashaboy River and 10 hours on the 
Butterstown River. The system would therefore provide sufficient warning time to allow 
properties to implement individual property protection.  

 

Figure 11-2 Individual property protection in the Glanmire/ Sallybrook APSR (Option 1).  
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Figure 11-3 Individual property protection in the Glanmire/ Sallybrook APSR (Option 1). 

11.6.2. Glanmire/ Sallybrook APSR Option 2 

This option involves the provision of permanent flood walls. Flood walls have been chosen 
due to the proximity of roads and properties to the river channel. A flood wall 360 metres in 
length is required along the right bank of the Glashaboy to protect properties in Meadowbrook 
(Riverstown area).  Flood walls can be set back from river bank and are a maximum of 0.9m 
in height for the 1% AEP event. Figure 11-4 shows the proposed alignment of these 
defences.  

 
Figure 11-4 Glanmire/ Sallybrook APSR Option 2 - flood walls (Option 2). 



Lee Catchment Flood Risk Assessment and Management Study  

Final Report 

 

 

111

11.6.3. Glanmire/ Sallybrook APSR Option 3 

Option 3 proposed combining a flood forecasting and warning system with demountable 
defences. However, when looking at the option in further detail, demountable defences were 
no longer deemed viable as the defences do not exceed 1.2m in height.  

11.7. Multi criteria assessment results 

Stage 2 involves the review of measures carried forward from Stage 1 and formulates them 
into different options to manage flood risk.  Stage 3 involves a detailed multi criteria analysis 
(MCA) which is used to assess the options identified during Stage 1-2 against a range of flood 
risk management objectives (technical, economic, social and environmental objectives). 
Details of the Stage 3 MCA analysis for the Glashaboy AU and Glanmire/Sallybrook APSR 
can be found in Appendix G3. A summary of the Stage 3 scores is shown in Table 11-6. 
Further discussion on the technical objectives and the economic objective follows Table 11-6. 
Further information on the SEA objectives can be found in the SEA Environmental Report 
(Halcrow, 2013). 

Table 11-6 Summary of MCA results for the Glashaboy assessment unit (Final MCA 
score in bold). 

Option 
No. 

Option description MCA Score 

Glashaboy AU. 

No options developed for Glashaboy AU 

Glanmire/Sallybrook APSR* 

1 A targeted public awareness and education 
campaign combined with individual property 
protection / flood-proofing and development of 
a flood warning system 

Tech 25 36 
Econ 11 

Social 0 

Env 0 

2 Provision of permanent flood walls/ 
embankments 

Tech 100 426 
Econ -29 

Social 450 

Env -95 

* MCA scores for options to manage fluvial flood risk. For details of MCA scores on options for 

managing tidal flood risk, please refer to Chapter 16. 

Technical Objectives 

All options receive either a neutral of positive score for the technical objectives as options are 
operationally robust, have limited health and safety risks and ensure flood risk managed 
effectively and sustainable into future. 
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Economic Objective A 

Details of the benefit cost ratio for each of the proposed options are shown in Table 11–7. 

Table 11-7 Details of the BCR for the proposed options for the Glashaboy AU. 

 Glanmire/ 
Sallybrook 
APSR 
Option 1 

Glanmire/ 
Sallybrook 
APSR 
Option 2 

Total PV costs for option 
(€ ‘000) 

690 841 

Total PV damages to 1% 
AEP  (€ ‘000) 

831 831 

Total benefits resulting 
from option (€ ‘000) 

801 831 

Benefit cost ratio 1.2 1.0 
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12. Flood risk management options for the Upper Lee AU 

12.1. Introduction 

The Upper Lee AU is located to the west of the catchment and is the source of the River Lee. 
The River Lee is the main river in the AU and is joined by a number of large tributaries 
including the Sullane and Laney Rivers. Two hydroelectric dams are located in the Upper Lee 
AU at Carrigadrohid and Inniscarra. Details of the assessment units included in the Stage 1, 2 
and 3 analysis are shown in Table 12-1 and a catchment map is shown in Figure 12-1.  

It is important to note that the flood risk management options identified for the Upper Lee AU 
and APSRs are based on the flood extents from the hydraulic modelling that was substantially 
complete prior to the November 2009 flood event. Ongoing detailed assessments of the 
flooding in Béal Átha an Gaorthaidh and Inse Geimleach may result in updates to the 
hydraulic models and identified flood risk management options which will be included in future 
revisions of this study. 

Table 12-1 Assessment unit details. 

Assessment Unit Name 

AU Upper Lee 

APSR Baile Bhúirne / Baile Mhic Íre and Macroom  

 

 
Figure 12-1 Upper Lee AU and APSR. 

12.2. Level of flood risk 

Hydraulic computer modelling indicates that there is a considerable flood risk in the Upper 
Lee AU. The most significant flooding occurs in the Baile Bhúirne / Baile Mhic Íre APSR, 
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where out of bank flows from the Sullane River result in significant risk to a number of 
properties along the main street. A small number of properties are at risk from events as low 
as the 50% AEP but the majority of properties are not at risk until at least the 2% AEP event. 
The main fluvial flood risk to properties in Macroom is confined to a section of the Sullane 
River downstream of Macroom Bridge at Massytown. Further downstream in Macroom, there 
is flooding of Macroom waste water treatment. Further information on the flood mechanisms 
and flood maps for the Upper Lee AU is available in the Hydraulics Report (Halcrow, 2014). 

Details of the economic, social and environmental assets and indicators at risk of flooding are 
contained in Table 12-2 and Table 12-3. 

Table 12-2 Summary of indicators at risk from flooding in Upper Lee AU and APSR for 
the 1% AEP event. 

Key assets / indicators  
Upper Lee AU Baile Bhúirne/ 

Baile Mhic Íre 
APSR 

Macroom APSR 

Properties at risk (no.): 
Residential 
Commercial 

84 
27 

61 
19 

5 
7 

IPCC/WTWS/WWTWs at risk 
(no.) 

3 1 2 

Transport routes at risk (km 
length) 

4.8 1.55 0.26 

Area of agricultural land at risk 
(sq. km) 

6.5 0.2 0.69 

It can be seen from Table 12-2 that the majority of at risk properties are located in the APSR 
of Baile Bhúirne and Baile Mhic Íre.  There is a significant area of agricultural land and 
transport routes at risk in the Upper Lee AU. 

Table 12-3 Key environmental features/receptors within the Upper Lee AU and 
associated APSRs at risk from flooding (1% AEP). 

Indicator Upper Lee AU Baile Bhúirne and 
Baile Mhic Íre APSR 

Macroom APSR 

Water 
Framework 
Directive 

54 river water bodies and 3 
lake water bodies which 
require actions to achieve 
GES/GEP. Inniscarra and 
Carrigadrohid Reservoirs are 
designated as potentially 
Heavily Modified Water 
bodies. No specific 
objectives or measures 
currently exist for these water 

No relevant hydro-morphological risks, objectives 
or measures 
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Indicator Upper Lee AU Baile Bhúirne and 
Baile Mhic Íre APSR 

Macroom APSR 

bodies 

Polluting sites Macroom waste water 
treatment plant. 

1 waste water pumping 
station 

Macroom waste water 
treatment plant.  

Flora and 
fauna 

St Gobnait’s Wood SAC and 
proposed NHA (pNHA), 
Prohus Wood pNHA, The 
Gearagh 
SPA/SAC/Ramsar/Biogenetic 
Reserve/pNHA, Lough Allua 
pNHA, Lee Valley pNHA, 
There are records of otters 
and freshwater pearl mussels 
within the AU 

St Gobnait’s Wood 
SAC/pNHA, Prohus 
Wood pNHA. No 
specific records of 
water-related protected 
species within the APSR 

No specific records of 
water-related protected 
species within the 
APSR 

Fisheries River Sullane supports 
salmonid species and other 
fisheries (17.5km of salmonid 
waters at risk within AU). 
Designated Salmonid Waters 
in the River Lee to west and 
east of Inse Geamhlach. Two 
hydro-electric dams (at 
Inniscarra and Carrigadrohid) 
main barrier to fish migration 
- Fish passes provided at 
these dams. Over 86km of 
angling areas/points at risk 

River Sullane supports 
salmonid species and 
other fisheries; no 
angling areas present. 
No known barriers for 
fish 

River Sullane supports 
salmonid species and 
other fisheries angling 
areas present. No 
known barriers for fish. 
0.8km of angling access 
at risk 

Landscape  Rolling Marginal 
Middleground, Valleyed 
Marginal Middleground, Hilly 
River and Reservoir Valleys, 
Ridged and Peaked Upland, 
Broad Fertile Lowland 
Valleys, Fissured Fertile 
Middleground and Glaciated 
Cradle Valleys landscape 
character types. 8.3 km2 of 
Scenic Area, and 3.4km of 
Scenic Route at risk within 
AU (1.4km contained within 
APSR) 

Rolling Marginal 
Middleground and 
Valleyed Marginal 
Middleground landscape 
character types. 1228m 
of Scenic Route at risk 
and 0.06 km2of Scenic 
Area at risk 

Valleyed Marginal 
Middleground and Hilly 
River and Reservoir 
Valleys landscape 
character types. c.131m 
of Scenic Route along 
the R618, and 0.07 km2 
of  Scenic Area  to the 
west of the village at 
risk 
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Indicator Upper Lee AU Baile Bhúirne and 
Baile Mhic Íre APSR 

Macroom APSR 

Cultural 
heritage 

1 National Monument 
(Ardagh Fort) at risk in 
Carrigaphooca. 47 SMR/RPS 
sites at risk  

5 sites on SMR/RPS at 
risk: Baile Bhúirne 
Bridge (on both); Old 
Baile Bhúirne Bridge (on 
both), Fulacht Fiadh 
(SMR), and 2 Standing 
Stone (SMR). 

5 sites on SMR/RPS at 
risk: Laney Bridge and 
New Bridge (RPS), a 
Corn Mill, Castle Street 
Bridge and a Stone Row 
(SMR) 

12.3. Stage 1 – preliminary evaluation of measures 

The methodology for the preliminary evaluation of measures was applied to the Upper Lee 
AU and APSRs (Chapter 7) with details contained in Appendix G4. A summary of the 
measures to be carried forward to Stage 2 is shown in Table 12-4. 

Table 12-4 Measures carried forward to Stage 2. 

Measure No. Measure Name Score 

Upper Lee AU 

- Baseline – assumes existing maintenance regime continues - 

3 Develop a flood forecasting system 2 

4 Targeted public awareness and education campaign 3 

5 Individual property protection / flood-proofing 4 

Baile Bhúirne / Baile Mhic Íre APSR 

- Baseline – assumes existing maintenance regime continues - 

3 Develop a flood forecasting system 3 

7 Improvement in channel conveyance 3 

9 Provision of permanent flood walls/ embankments 3 

10 Provision of demountable flood defences 3 

13 Flood storage reservoir 1 

Macroom APSR 
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Measure No. Measure Name Score 

- Baseline – assumes existing maintenance regime continues - 

3 Develop a flood forecasting system 1 

4 Targeted public awareness and education campaign 4 

5 Individual property protection / flood-proofing 4 

9 Provision of permanent flood walls/ embankments 2 

10 Provision of demountable flood defences 1 

In total, three measures have been carried forward to Stage 2 for the Upper Lee AU, five for 
the Baile Bhúirne / Bail Mhic Íre APSR and four for the Macroom APSR. 

12.4. Stage 2 - development of options 

The short listed measures for the three assessment units were reviewed taking into account 
the flood risk and the flood risk management objectives and then further developed into flood 
risk management options, which are detailed in Table 12-5. 

Table 12-5 Option development in the Upper Lee assessment units. 

Option No. Option description 

Upper Lee AU 

1 Develop a flood forecasting system combined with a targeted public awareness 
and education campaign and individual property protection / flood-proofing 

Baile Bhúirne / Baile Mhic Íre APSR 

1 Develop a flood forecasting system combined with a targeted public awareness 
and education campaign and individual property protection / flood-proofing 

2 Improvement in channel conveyance combined with the provision of permanent 
flood walls/ embankments 

3 Provision of permanent flood walls/ embankments 

4 Develop a flood forecasting system combined with provision of permanent flood 
walls/ embankments and demountable flood defences 

5 Flood storage reservoir combined with the provision of permanent flood walls/ 
embankments 
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Option No. Option description 

Macroom APSR 

1 Develop a flood forecasting system combined with a targeted public awareness 
and education campaign and individual property protection / flood-proofing 

2 Provision of permanent flood walls/ embankments  

3 Develop a flood forecasting system combined with provision of permanent and 
demountable flood walls and embankments  

12.5. Stage 3 – Evaluation of options at AU scale 

12.5.1. Upper Lee AU Option 1 

This option combines three measures which would enhance awareness of flooding and 
provide a method of warning to those properties at risk when a flood event is expected: a 
targeted public awareness and education campaign; a flood forecasting and warning system 
and individual property protection.  

Flood forecasting and warning involves the use of mathematical computer models to predict 
flood water levels and tools to disseminate flood hazard data to communities at risk. The flood 
forecasting system is based on downstream conceptual rainfall-runoff model. Flood forecasts 
would be disseminated through a dedicated website and messaging service to provide 
advance warning to communities. A rainfall-runoff forecasting system would require the 
installation/upgrade of rainfall and river gauges in the catchment. Flood warning provides 
advance warning of potential flood risk for implementation of individual property protection. 

If the time to peak (Tp) along a water course is less than 3 hours it would be defined as a 
rapid response catchment in England & Wales by the Environment Agency (EA) - in which 
case forecasting is difficult, though not impossible. If it is greater than 3 hrs it is possible that 
forecasting could be done with rain gauges, radar (if available) and use of a level station 
strategically sited in the catchment to give some warning lead time upstream of the at risk 
community. A flood forecasting and warning system would be suitable for the Upper Lee AU 
with a time to peak of 7.1 hours at Macroom; 3.3 hours at Baile Bhúirne/ Baile Mhic Íre; 12.7 
hours at Inse Geimhleach; 19.3 hours at Carrigadrohid Dam and 18.4 hours at Inniscarra 
Dam. The system would therefore provide sufficient time for properties to implement 
individual property protection. The system would benefit properties located within the APSRs 
of Macroom and Baile Bhúirne/ Baile Mhic Íre as well as those isolated properties, at risk of 
flooding, outside of the APSRs.  

The public awareness and education campaign is necessary to increase the understanding of 
the public of the flood risk to their properties and the protection methods available to them to 
reduce potential damage from flood events. 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
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valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. It is assumed that this measure is only applicable when the flood depth is 
less than approximately 0.6m. Approximately 62% of properties have a fluvial flood depth of 
≤0.6m (1% AEP). Figure 12-2 shows the properties that could be protected by individual 
property protection in the Upper Lee AU.  

 

Figure 12-2 Properties that could be protected by individual property protection in the 
Upper Lee AU (Option 1). 

12.6. Stage 3 – Evaluation of options at APSR scale 

12.6.1. Baile Bhúirne / Baile Mhic Íre APSR Option 1 

This option combines three measures which would enhance awareness of flooding and 
provide a method of warning those properties at risk when a flood event is expected: a 
targeted public awareness and education campaign; a flood forecasting and warning system 
and individual property protection.  

Details of the forecasting system are described in Section 12.5.1. A flood forecasting and 
warning system would be suitable for Bhúirne / Baile Mhic Íre with a time to peak of 3.3 hours. 
The system would provide sufficient warning time to allow properties to implement individual 
property protection.    

The public awareness and education campaign is necessary to increase the understanding of 
the public of the flood risk to their properties and the protection methods available to them to 
reduce potential damage from flood events. It is assumed that individual property protection is 
only applicable when the flood depth is less than 0.6m. Approximately 59% of properties have 
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a fluvial flood depth of ≤0.6m (1% AEP). Figure 12-3 shows the properties that could be 
protected by individual property protection in Baile Bhúirne / Baile Mhic Íre APSR. 

 

Figure 12-3  Properties that could be protected by individual property protection in the 
Baile Bhúirne / Baile Mhic Íre APSR (1% AEP event) (Option 1). 

12.6.2. Baile Bhúirne / Baile Mhic Íre APSR Option 2 

This option involves the replacing two existing stone arch bridges (Ballyvourney Bridge and 
Ballymakeery Bridge) with new multiple span bridges.  The span of both bridges would be 
required to extend across the floodplain to the left and right of the river channel to ensure no 
restriction of flow in the floodplains for the MRFS 1% AEP 95%ile flow. The replacement of 
the bridges results in increased flow conveyance through Baile Bhúirne and Baile Mhic Íre 
during a flood event. The increased conveyance reduces the height of flood walls and 
embankments which are required along the left bank of the channel. The extent of agricultural 
land means that flood embankments are the dominant structural defence in this location. 
Flood walls have been chosen for a short section of channel where the location of properties 
limits the scope for building flood embankments. Flood walls set back from the channel are 
required for 400 metres and have a maximum height above ground level of between 0.5m 
and 1.4m. Flood embankments are required for 1700 metres and have a height between 0.9m 
and 1.9m. The reduced flood plain storage along the left bank of the channel (due to walls 
and embankments) slightly raises water levels resulting in an increased flood risk to 
agricultural land only along the right bank of the channel in Baile Bhúirne / Baile Mhic Íre. 
There is negligible impact on water levels upstream and downstream of Baile Bhúirne / Baile 
Mhic Íre. Figure 12-4 shows the location of the defences. 
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Figure 12-4 Flood embankments and walls together combined with improved channel 
conveyance in Baile Bhúirne / Baile Mhic Íre (flood walls - red line; replacement bridges – 
yellow square dots) (Option 2). 

12.6.3. Baile Bhúirne / Baile Mhic Íre APSR Option 3 

This option involves the construction of  flood walls and embankments along the left  bank of 
the channel to protect properties at risk in Baile Bhúirne and Baile Mhic Íre. Ad discussed in 
Option 2 above, flood embankments are the dominant flood defence. Flood walls set back 
from the channel are required for 400 metres and have a maximum height above ground level 
of between 0.6m and 1.4m. Flood embankments are required for 1700 metres and have a 
maximum height of between 1.0m and 2.3m. There should be no change to flow regime under 
normal flow conditions as the defences are set well back from the river banks. There will be 
some increased conveyance under flood flows due to the constriction of flows in the 
floodplain.  The reduced flood plain storage along the left bank of the channel (due to walls 
and embankments) slightly raises water levels resulting in an increased flood risk to 
agricultural land only along the right bank of the channel in Baile Bhúirne / Baile Mhic Íre. 
There is negligible impact on water levels upstream and downstream of Baile Bhúirne / Baile 
Mhic Íre. Refer to Figure 12-5 for the locations of these defences. 
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Figure 12-5 Locations of flood walls and embankments (Option 3) (flood walls - red line). 

12.6.4. Baile Bhúirne / Baile Mhic Íre APSR Option 4 

This option consists of the development of a flood forecasting system with the provision of 
permanent and demountable defences. Demountable defences have been considered at the 
two access roads to Ballyvourney and Ballymakeery Bridges to prevent spilling of flood 
waters over these roads entering the village during a flood event. This option requires the 
provision of a flood warning system to provide advance warning of impending flood to allow 
the demountable defences to be put in place. The flood forecasting system is the same as 
detailed for Baile Bhúirne/ Baile Mhic Íre Option 1 (Section 12.6). 

The extents and heights of the required flood walls are the same as Option 3 (Section 12.6.3) 
Figure 12-6 shows the proposed locations of the defences. 
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Figure 12-6 Flood walls and embankments combined with demountable defences (green 
dots) (Option 4). 

12.6.5. Baile Bhúirne / Baile Mhic Íre APSR Option 5 

Flood storage is not considered a viable option for Baile Bhúirne and Baile Mhic Íre following 
detailed review after Stage 1 and 2 assessments. A flood storage reservoir was considered in 
the floodplain of the Sullane River immediately upstream of Baile Bhúirne. To reduce the 1% 
AEP flow to a 2% AEP flow, the required storage volume is 0.51 million cubic metres.  To 
achieve this storage would require a dam embankment approximately 15m high at Baile 
Bhúirne. Inundation from the storage reservoir would also impact on a number of transport 
routes and properties upstream of Baile Bhúirne. Additionally, there is a significant tributary, 
the Bohill River, which discharges to the Sullane between Baile Bhúirne and Baile Mhic Íre 
that will reduce the benefits of upstream storage on the Sullane River.  

12.6.6. Macroom APSR Option 1 

This option combines three measures which would enhance awareness of flooding and 
provide a method of warning those properties at risk when a flood event is expected: a 
targeted public awareness and education campaign; a flood forecasting and warning system 
and individual property protection.  

Details of the forecasting system are described in Section 12.5.1. The time to peak for the 
Sullane River at Macroom is 7.1 hours. This is sufficient for advance warning to allow property 
owners to implement individual property protection. Individual property protection is only 
applicable when the flood depth is less than 0.6m. Approximately 60% of properties have a 
fluvial flood depth of <0.6m (1% AEP). Figure 12-7 shows the properties in Macroom APSR 
that would benefit from Individual Property Protection.  
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Figure 12-7 Individual property protection for properties in Macroom (1% AEP event) 
(Option 1). 

12.6.7. Macroom APSR Option 2 

This option considers the construction of permanent flood walls and embankments along the 
left bank of the Sullane River immediately upstream and downstream of main N22 Road 
Bridge in Macroom. Flood walls have been chosen where infrastructure assets and properties 
limit available space and are required for 250 metres and have a maximum height of 3.1m 
above ground level. Flood embankments are required for 300 metres and have an average 
height of 1.2m. Flood embankments have been chosen where space is available to the rear of 
properties at Masseytown. There will be no change to flow regime under normal flow 
conditions but will be a slight increased conveyance under flood flows due to constriction of 
flows in the floodplain. There is negligible impact on water levels upstream and downstream 
of Macroom.  The locations of the defences are shown in Figure 12-8. 
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Figure 12-8 Permanent flood walls and embankments (Option 2). 

12.6.8. Macroom APSR Option 3 

This option considers the construction of flood walls (permanent and demountable) along the 
left bank of the Sullane River immediately upstream and downstream of the main bridge in 
Macroom. Flood forecasting and warning would provide advance warning for erection of 
demountable defences. Details of the forecasting system are described in Section 12.5.1. 

The choice of wall or embankment is controlled by the space available as discussed in 
Macroom Option 2. Flood walls are required for 250 metres and have a maximum height of 
3.1m above ground level. Demountable defences have not been proposed to reduce these 
wall heights as reducing the wall height to 50% AEP event results in a permanent wall height 
of 1.8m above ground level. Mounting demountables on top of this not deemed practical. 
Demountable defences have been considered downstream of the main bridge in Macroom to 
reduce flood wall height and improve access to the river. Wall heights are reduced by an 
average of 0.6m to provide protection up to the 10% AEP event. Provision of demountable 
defences on top of this wall is required to protect up to the 1% AEP event. Flood 
embankments are required for 330 metres and have an average height of 1.2m. There will be 
no change to flow regime under normal flow conditions but will be a slight increased 
conveyance under flood flows due to constriction of flows in the floodplain. There is negligible 
impact on water levels upstream and downstream of Macroom. The locations of the defences 
are shown in Figure 12-9.   
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Figure 12-9: Permanent and demountable defences (dotted line – demountable defences) 
(Option 3). 

12.7. Multi criteria assessment results 

Stage 2 involves the review of measures carried forward from Stage 1 and formulates them 
into different options to manage flood risk.  Stage 3 involves a detailed multi criteria analysis 
(MCA) which is used to assess the options identified during Stage 1-2 against a range of flood 
risk management objectives (technical, economic, social and environmental objectives). 
Details of the Stage 3 MCA analysis for the Upper Lee AU and Baile Bhúirne/ Baile Mhic Íre 
and Macroom APSR can be found in Appendix G4. A summary of the Stage 3 scores is 
shown in Table 12-6. Further discussion on the technical objectives and the economic 
objective follows Table 12-6. Further information on the SEA objectives can be found in the 
SEA Environmental Report (Halcrow, 2013). 

Table 12-6 is a summary of the results from the multi criteria analysis performed on the flood 
risk management options for the Upper Lee assessment unit. 

Table 12-6 Summary of MCA results for the Upper Lee assessment unit (Final MCA 
score in bold). 

Option 
No. 

Option description MCA Score 

Upper Lee AU 

1 Develop a flood forecasting system combined with 
a targeted public awareness and education 

Tech 0 466 
Econ 466 

Social 0 
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Option 
No. 

Option description MCA Score 

campaign and individual property protection  Env 0 

Baile Bhúirne / Baile Mhic Íre APSR 

1 Develop a flood forecasting system combined with 
targeted public awareness and education 
campaign and individual property protection 

Tech 0 625 
Econ 625 

Social 0 

Env 0 

2 Improvement in channel conveyance combined 
with the provision of permanent flood walls/ 
embankments 

Tech 125 455 
Econ 235 

Social 510 

Env -415 

3 Provision of permanent flood walls/ embankments Tech 100 965 
Econ 650 

Social 470 

Env -255 

4 Develop a flood forecasting system combined with 
provision of permanent flood walls/ embankments 
and demountable flood defences 

Tech 25 795 
Econ 525 

Social 470 

Env -225 

Macroom APSR 

1 Develop a flood forecasting system combined with 
targeted public awareness and education 
campaign and individual property protection 

Tech -25 3 
Econ 28 

Social 0 

Env 0 

2 Provision of permanent flood walls/ embankments Tech 100 546 
Econ 11 

Social 460 

Env -25 

3 Develop a flood forecasting system combined with 
provision of permanent flood walls/ embankments 
and demountable flood defences 

Tech 25 -153 
Econ -613 

Social 460 

Env -25 
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Technical Objectives 

The majority of options receive either a neutral or positive score for technical objectives as 
options are operationally robust, have limited health and safety risks and ensure flood risk 
managed effectively and sustainable into future. Macroom Option 1 receives a negative 
technical score as there is a 40% increase in the number of properties at risk for the MRFS 
with limited opportunity for adaptability of individual property protection for properties where 
flooding exceeds 0.6m.  

Economic Objective A 

Details of the benefit cost ratio for each of the proposed options are shown in Table 12-7. 

Table 12-7 Details of the BCR for the proposed options for the Upper Lee AU. 

  Upper 
Lee AU 

Baile Bhúirne / Baile Mhic Íre APSR  Macroom APSR  

 Option 
1 

Option 
1 

Option 
2 

Option 
3 

Option 4 Option 
1 

Option 
2 

Option 
3 

Total PV 
costs for 
option    
(€ ‘000) 

2,201 983 12,000 2,932 3,792 786 1,899 2,756 

Total PV 
damages 
to 1% 
AEP      
(€ ‘000) 

27,092 27,092 23,204 23,204 23,204 2,213 2,213 2,213 

Total 
benefits 
resulting 
from 
option    
(€ ‘000) 

16,964 14,233 23,204 23,204 23,204 1,098 2,213 2,213 

BCR 7.7 14.5 1.9 7.9 6.1 1.4 1.2 0.8 
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13. Flood risk management options for the Tramore AU 

13.1. Introduction 

The Tramore AU is located to the south of Cork City. The Tramore River drains into Cork 
Harbour at Douglas but is a highly modified watercourse with reaches of the river culverted 
and canalised as it flows through the suburbs of Cork City. Two of the main suburbs within the 
AU are Togher and Douglas, which have been combined into one APSR.  Details of the 
assessment units included in the Stage 1, 2 and 3 analyses are shown in Table 13-1 and in a 
map of the catchment in Figure 13-1. 

Table 13-1 Assessment unit details. 

Assessment Unit Name 

AU Tramore 

APSR Douglas/Togher 

 

 
Figure 13-1 Tramore AU and APSR. 

13.2. Level of flood risk 

Hydraulic computer modeling indicates that flooding in the Tramore AU is confined to Togher 
and Douglas where there are a number of residential and commercial properties at risk. 
Under capacity culverts at Togher result in extensive fluvial flooding in the area. At Douglas, 
there is less extensive flooding than Togher which results from both tidal and fluvial flood 
mechanisms.  Tidal flooding is assessed as part of the Harbour AU (Chapter 16). Further 
information on flood mechanisms and flood maps for the Tramore AU is available in the 
Hydraulics Report (Halcrow, 2014). 

Togher 



Lee Catchment Flood Risk Assessment and Management Study 

Final Report 

 

 

130 

Details of the economic, social and environmental assets and indicators at risk of flooding are 
contained in Table 13-2 and Table 13-3.   

Table 13-2 Summary of indicators at risk from flooding in Tramore AU and APSR for the 
1% AEP fluvial events. 

Key assets / indicators  
Tramore AU Douglas/Togher 

APSR* 

Properties at risk (no.): 
Residential 
Commercial 

 
72 
13 

 
72 
13 
 

Transport routes at risk (km length) 1.4 1.4 

Area of agricultural land (sq. km) 0.005 0.004 

* Fluvial flood risk. For details on tidal flood risk, please refer to Chapter 16. 

 

Table 13-3 Key environmental features/receptors within the Tramore AU and associated 
APSRs at risk from flooding (1% AEP). 

Indicator Tramore AU Douglas/Togher APSR* 

Water Framework 
Directive 

No relevant hydro-morphological risks, objectives or measures 

Polluting sites None at risk  

Flora and fauna Cork Harbour SPA/Ramsar site and the proposed Douglas River 
Estuary NHA. There are no specific records of water-related protected 
species within the APSR or AU 

Fisheries Tramore river could support salmonid species and other fisheries. No 
specific fisheries interest is known. The potential presence of existing 
barriers to fish migration is not known. There is no known angling 
activity or access at risk in the APSR or AU 

Landscape  City Harbour and Estuary landscape character type. No Scenic 
Routes/Area or urban landscape/townscape designations at risk 

Cultural heritage No sites of cultural heritage 
importance at risk within the AU.  

No sites of cultural heritage 
importance at risk within the 
APSR.  

* Fluvial flood risk. For details on tidal flood risk, please refer to Chapter 16. 
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13.3. Stage 1 – preliminary evaluation of measures 

The information on indicators at risk detailed in Table 13-2 and Table 13-3 demonstrates that 
all the significant flood risk is confined to the urban areas of Douglas and Togher. Therefore a 
preliminary evaluation of measures was not undertaken for the Tramore AU but only for the 
Douglas/Togher APSR. Details of the Stage 1 evaluation can be found in Appendix G5 and 
the results are summarised in Table 13-4. 

Table 13-4 Measures carried forward to Stage 2. 

Measure No. Measure Name Score 

Tramore AU 

No known problems that would justify attention to flood alleviation measures. Known 'at risk' 
properties in catchment, are considered at APSR level. 

Douglas/Togher APSR* 

- Baseline – assumes current maintenance regime continues - 

5 Individual property protection / flood-proofing 3 

7 Improvement in channel conveyance 2 

9 Provision of permanent flood walls/embankments 1 

* Measures to manage fluvial flood risk. For details on options for managing tidal flood risk, please refer 

to Chapter 16. 

Due to the urbanised nature of the Douglas and Togher areas and the modifications of the 
watercourses, only three measures came through the Stage 1 preliminary evaluation.  

13.4. Stage 2 - development of options 

Due to the nature of the flood risk, the urbanised nature of the catchment and the 
watercourse, the three measures identified during Stage 1 were each considered as an option 
in their own right in Stage 2. The details are shown in Table 13-5. 

Table 13-5 Options development in the Tramore assessment units. 

Option No. Option description 

Tramore AU 

No known problems that would justify attention to flood alleviation measures. Known 'at risk' 
properties in catchment, are considered at APSR level. 
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Option No. Option description 

Douglas/Togher APSR* 

1 Individual property protection / flood-proofing 

2 Improvement in channel conveyance 

3 Provision of permanent flood walls/embankments 

*Options to manage fluvial flood risk. For details on options for managing tidal flood risk, please refer to 

Chapter 16. 

13.5. Stage 3 – Evaluation of options at AU scale 

No known problems that would justify attention to flood alleviation measures. Known 'at risk' 
properties in the catchment are considered at APSR level. 

13.6. Stage 3 – Evaluation of options at APSR scale 

13.6.1. Douglas/Togher APSR Option 1 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. It is assumed that this measure is only applicable when the flood depth is 
less than approximately 0.6m. However, the effectiveness of this option is reduced as the 
time to peak along the Tramore River at Togher and Douglas is less than 2.5 hours making 
flood forecasting and warning difficult at this location. Figure 13-2 and Figure 13-3 show the 
properties that would benefit from Individual Property Protection in Douglas/ Togher APSR.  
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Figure 13-2 Individual property protection in Douglas/Togher APSR (Douglas area) 
(Option 1). 

 

Figure 13-3 Individual property protection in Douglas/Togher APSR (Togher area) (Option 
1). 
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13.6.2. Douglas/Togher APSR Option 2 

This option is applicable to the Togher area only and would involve replacing the existing 
under capacity culverts with one new culvert (see Figure 13-4). The furthest upstream culvert 
runs from Lehenaghmore Industrial estate to upstream of Togher Road and the second 
culvert from the junction of Togher Rd with Spurr Hill along Togher Rd to Greenwood Estate 
south of N25. There are eighteen properties at risk of flooding in Togher due to flood water 
spilling to surrounding areas when the culverts become surcharged. The existing culverts at 
the Lehenaghmore Industrial estate will need to be replaced with a 300m length (3.0 x 1.4m) 
culvert which is designed to take the MRFS 95%ile 1% AEP flow.  

The second culvert running along Togher Road has been modelled based on survey data 
from the channel and structure cross sectional survey. Information recently made available to 
Halcrow indicates that this is a 1.8m wide by 1.0m culvert which links to the upstream culvert 
at Lehenaghmore via a 1.35m diameter culvert. Further investigation is required on the 
connectivity of these culverts. Based on modeling results a 260m (3.0 x 1.4m) has been sized 
for the culvert running along Togher Road. This option assumes that the 50m section of open 
channel between these two culverts is closed in to reduce the risk of out of bank flooding at 
this location. Otherwise, this section of channel is not sufficient to pass the increased flow 
through the larger capacity culvert. This results in one culvert running from the Lehenaghmore 
Industrial estate downstream to the Greenwood estate.   

There is negligible impact on water levels downstream of the culvert as the manmade channel 
has the capacity to take the increased flows through the culverts. 

 

Figure 13-4 Improvement in channel conveyance in Douglas/Togher APSR (Togher area) 
using replacement culvert (Option 2). 
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13.6.3. Douglas/Togher APSR Option 3 

This option considers the provision of flood walls to protect against fluvial flooding that occurs 
due to spilling upstream of the under capacity culverts discussed in Option 2. Initial modelling 
indicated that the height of the walls required to eliminate spilling from the open channels 
would be in excess of 4 meters and this option has not been pursued. 

13.7. Multi criteria assessment results 

Stage 2 involves the review of measures carried forward from Stage 1 and formulates them 
into different options to manage flood risk.  Stage 3 involves a detailed multi criteria analysis 
(MCA) which is used to assess the options identified during Stage 1-2 against a range of flood 
risk management objectives (technical, economic, social and environmental objectives). 
Details of the Stage 3 MCA analysis for the Tramore Assessment Units can be found in 
Appendix G5. A summary of the Stage 3 scores is shown in Table 13-6. Further discussion on 
the technical objectives and the economic objective follows Table 13-6. Further information on 
the SEA objectives can be found in the SEA Environmental Report (Halcrow, 2013). 

Table 13-6 Summary of the results from the multi criteria analysis (Final MCA score in 
bold). 

Option 
No. 

Option description MCA Score 

Tramore AU 

No options developed for Tramore AU. 

Douglas/Togher APSR* 

1 Individual property protection / flood-proofing Tech 0 46 
Econ 46 

Social 0 

Env 0 

2 Improvement in channel conveyance Tech 75 730 
Econ 200 

Social 510 

Env -55 

* MCA scores for options to manage fluvial flood risk. For details of MCA scores on options for 

managing tidal flood risk, please refer to Chapter 16. 

 

Technical Objectives 

All options receive either a neutral or positive score for the technical objectives as options are 
operationally robust, have limited health and safety risks and ensure that flood risk managed 
effectively and sustainable into future. 
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Economic Objective A 

Details of the benefit cost ratio for each of the proposed options are shown in Table 13-7. 

Table 13-7 Details of the BCR for the proposed options for the Douglas/Togher APSR. 

 Douglas/Togher 
Option 1

Douglas/Togher 
Option 2

Total PV costs for option    
(€ ‘000) 

229 2,705 

Total PV damages to 1% 
AEP      (€ ‘000) 

7,440 7,440 

Total benefits resulting 
from option    (€ ‘000) 

380 6,779 

BCR 1.7 2.5 
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14. Flood risk management options for the Glen AU 

14.1. Introduction 

The Glen AU is located to the north of Cork City where the Bride, Glen and Kiln watercourses 
join together and drain into the River Lee via a long culvert from Blackpool to Cork City. The 
main urban area within the AU is the Cork City suburb of Blackpool.  Details of the 
assessment units included in the Stage 1, 2 and 3 analysis are shown in Table 14-1 and a 
map of the catchment is shown in Figure 14-1. 

Table 14-1 Assessment unit details. 

Assessment Unit Name 

AU Glen  

APSR Cork City North/Blackpool 

 

 
Figure 14-1 Glen AU and Cork City North/Blackpool APSR. 

14.2. Level of flood risk 

Hydraulic computer modelling indicates that there is limited flood risk in the Glen AU with two 
properties suffering economic damages for the (1% AEP event). These two properties are in 
isolated locations. No property is identified as being at economic risk in the APSR. There are 
no significant assets at risk of flooding. Recent channel improvement works as part of the 
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Glen Bride Kiln River Improvement Scheme has significantly reduced the flood risk in 
Blackpool. Further information on flood mechanisms and flood maps for the Glen AU is 
available in the Hydraulics Report (Halcrow, 2014). 

Details of the economic, social and environmental assets and indicators at risk of flooding are 
contained in Table 14-2 and Table 14-3. 

Table 14-2 Summary of indicators at risk from flooding in Glen AU and APSR for the 1% 
AEP event. 

Key assets / indicators 
Bride Glen Kiln AU Cork City North / 

Blackpool APSR 

Properties at risk (no.): 
Residential 
Commercial 

 
4 
3 

 
1 
1 
 

Transport routes at risk (km length) 0.23 0.031 

Area of agricultural land (sq. km) 0.15 0.016 

 

Table 14-3 Key environmental features/receptors within the Glen AU and associated 
APSRs at risk from flooding (1% AEP). 

Topic Glen AU Cork City North / Blackpool 
APSR 

Water Framework 
Directive 

Bride river body is identified as at risk because of channelisation but 
there are no relevant hydro-morphological risks, objectives or 
measures and therefore no contribution to achievement of objectives 
is possible 

Polluting sites None at risk  

Flora and fauna No statutory designated sites at risk within the AU or downstream. 
There are no specific records within the AU for water related protected 
species 

Fisheries The Rivers Bride, Glen and Kiln could support salmonid species and 
other fisheries. No known angling areas at risk. No specific fisheries 
interest is known.  

Landscape  City Harbour and Estuary, 
Fissured Fertile Middle Ground 
and Broad Fertile Lowlands 
Valley. 0.016 km2 of Landscape 
Protection Zone at risk on 
northern bank of the River Bride 
(total of 0.031 km2 in AU). 0.03 

City Harbour and Estuary 
character type, and less so as 
Fissured Fertile Middleground. 
0.015 km2 of Landscape Protection 
Zone at risk within APSR. 
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Topic Glen AU Cork City North / Blackpool 
APSR 

km2of scenic areas in AU. 

Cultural heritage No features of cultural heritage importance at risk within the AU 

14.3. Stage 1 – preliminary evaluation of measures 

The information on indicators at risk detailed in Table 14-2 and Table 14-3 demonstrates that 
the majority of the significant floods risk is confined to the areas outside of the APSR. 
Therefore a preliminary evaluation of measures was not undertaken for the Cork City 
North/Blackpool APSR. Details of the Stage 1 evaluation can be found in Appendix G6 and 
the results are summarised in Table 14-4. 

Table 14-4 Measures carried forward to Stage 2. 

Measure No. Measure Name Score 

Glen AU 

- Baseline – assumes existing maintenance regime continues - 

4 Targeted public awareness and education campaign 1 

5 Individual property protection / flood-proofing 4 

Cork City North/Blackpool APSR 

There are no properties or significant assets identified as being at risk in this APSR. 

14.4. Stage 2 - development of options 

Due to the nature of the flood risk in the Glen AU the two measures carried forward from the 
Stage 1 evaluation have been developed into one option for further assessment during Stage 
3. The details are shown in Table 14-5 . 

Table 14-5 Option development in the Bride-Glen-Kiln assessment units. 

Option No. Option description 

Glen AU 

1 Individual property protection combined with a targeted public awareness and 
education campaign  

Cork City North/Blackpool APSR 
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Option No. Option description 

There are no properties or significant assets identified as being at risk in this APSR. 

14.5. Stage 3 – Evaluation of options at AU scale 

14.5.1. Glen AU Option 1 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. The effectiveness of this option is reduced as the time to peak along the 
Glen, Bride and Kiln Rivers is less than 2.5 hours making flood forecasting and warning 
difficult at this location. Figure 14-2 shows the buildings requiring individual property 
protection in Bride-Glen-Kiln AU.  The public awareness and education campaign would 
increase people’s awareness of the flood risk to their property.  

 

Figure 14-2 Individual property protection in Bride Glen Kiln AU (Option 1). 
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14.6. Stage 3 – Evaluation of options at APSR scale 

14.6.1. Cork City North APSR  

The three options for Cork City North APSR (individual property protection, improvement in 
channel conveyance and provision of permanent flood walls/embankments) were required to 
protect one large commercial property located on the river bank within the APSR.   Detailed 
investigation of flood risk to this property following Stage 1 indicated that this property is not at 
risk.  Therefore, no options were considered for this APSR. 

14.7. Multi criteria assessment results 

Stage 2 involves the review of measures carried forward from Stage 1 and formulates them 
into different options to manage flood risk.  Stage 3 involves a detailed multi criteria analysis 
(MCA) which is used to assess the options identified during Stage 1-2 against a range of flood 
risk management objectives (technical, economic, social and environmental objectives). 
Details of the Stage 3 MCA analysis for the Glen\Bride\Kiln Assessment Units can be found in 
Appendix G6. A summary of the Stage 3 scores is shown in Table 14-6. Further discussion on 
the technical objectives and the economic objective follows Table 14-6. Further information on 
the SEA objectives can be found in the SEA Environmental Report (Halcrow, 20123 

Table 14-6 Summary of MCA results for the Bride Glen Kiln assessment units (Final 
MCA score in bold). 

Option 
No. 

Option description MCA Score 

Bride Glen Kiln AU 

1 Individual property protection combined with a 
targeted public awareness and education 
campaign 

Tech 25 -219 
Econ -244 

Social 0 

Env 0 

Cork City North APSR 

No properties at risk of flooding in this APSR, therefore no options pursued. 

Technical Objectives 

Option 1 receives a positive score for the technical objectives as the option is operationally 
robust, has limited health and safety risks and ensures flood risk managed effectively and 
sustainable into future. 

Economic Objective A 

Details of the benefit cost ratio for each of the proposed options are shown in Table 14-7. 
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Table 14-7 Details of the BCR for the proposed options for the Glen AU. 

 Glen AU

Total PV costs for option    
(€ ‘000) 

132 

Total PV damages to 1% 
AEP      (€ ‘000) 

680 

Total benefits resulting 
from option    (€ ‘000) 

120 

BCR 0.9 
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15. Detailed option assessment for the Lower Lee AU 

15.1. Introduction 

The Lower Lee AU is one of the larger AUs in the Lee catchment.  It extends from 
downstream of Inniscarra dam to the harbour and includes the Rivers Bride, Blarney, 
Curragheen, Glasheen, Martin and Shournagh.  There are a number of APSRs in the Lower 
Lee AU; Blarney/Tower in the north of the catchment, Crookstown and Kilumney to the south, 
Ballincollig and Cork City. A map of the catchment and details of the assessment units 
included in the Stage 1 and 2 analyses are shown in Figure 15-1. 

It is important to note that the flood risk management options identified for the Lower Lee AU 
and APSRs are based on the flood extents from the hydraulic modelling that was substantially 
complete prior to the November 2009 flood event. Ongoing detailed assessments of the 
flooding in Crookstown, Kilumney and Cork City may result in updates to the hydraulic models 
and identified flood risk management options which will be included in future revisions of this 
study. 

 
Table 15-1 Assessment unit details. 

Assessment Unit Name 

AU Lower Lee 

APSR Cork City, Ballincollig, Blarney/Tower, Kilumney, Crookstown 

 

 

Figure 15-1 Lower Lee AU and APSR. 
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15.2. Level of flood risk 

Fluvial flooding in the Lower Lee AU comes either from the River Lee or from its tributaries. 
Flooding on the tributaries occurs during medium duration (c15hours) storm events, and 
flooding from the main channel of the River Lee occurs during long duration high volume 
rainfall events, with flooding controlled by the operation of Carrigadrohid and Inniscarra dams. 
On the lower reaches of the River Lee there is a significant tidal influence which affects 
flooding within Cork City (see Chapter 16). Further information on flood mechanisms and 
flood maps for the Lower Lee AU is available in the Hydraulics Report (Halcrow, 2014). 

Hydraulic computer modelling indicates that the majority of flood risk is in Cork City APSR 
due to the high density of development immediately adjacent to the river. There are a large 
number of properties flooded within the city, predominantly from the Lee (both north and 
south channels cause flooding) but also from the Curragheen and Glasheen tributaries.  
Fluvial flooding of properties in the city starts at the 50% AEP event. 

Flood damage also occurs in Crookstown, Kilumney, Blarney/Tower and Ballincollig APSRs, 
with damages being incurred from the 20% AEP event. However, the numbers of properties 
flooded and damages incurred are relatively low until the 1% AEP event. 

Outside of the APSRs there are large areas of natural floodplain which are inundated. These 
areas are generally not developed and the number of properties flooded and the associated 
value of damages is low. Flooding in these areas starts at the 50% AEP event but the majority 
of properties do not experience flooding until at least the 2% AEP event. 

Table 15-2, Table 15-3 and Table 15-4 detail the key economic, social and environmental 
indicators at risk from the 1% and 0.1% AEP events, respectively for the AU and various 
APSRs. 

Table 15-2 Summary of economic and social indicators at risk from the 1% AEP event in 
the Lower Lee assessment units. 

Key assets / 
indicators  

Lower 
Lee AU 

Cork City 
APSR* 

Ballincollig 
APSR 

Tower / 
Blarney 
APSR 

Kilumney 
APSR 

Crookstown 
APSR 

Properties at risk (no.): 
Residential 
Commercial 

1054 
1002 

994 
992 

9 
1 

5 
0 

2 
1 

5 
4 

IPCC/WTWS/ 
WWTWs at risk (no.) 

2 1 0 0 1 0 

Transport routes at 
risk (km length) 

17 7.8 1.07 0.88 0.04 0.38 

Area of agricultural 
land at risk (sq. km) 

9 0.26 1.6 0.57 0.07 0.09 

* Fluvial flood risk. For details on tidal flood risk, please refer to Chapter 16. 
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Table 15-3 Key environmental features/receptors within the Lower Lee AU and 
associated APSRs at risk from flooding (1% AEP). 

Indicator Lower Lee AU Cork City APSR* Ballincollig APSR 

Water 
Framework 
Directive 

No relevant hydro-morphological risks, objectives or measures 

Polluting 
sites 

1 Waste Management Permit site on the River Bride at Aherla. 

Flora and 
fauna 

Total of 1.3 km2 of 
flooded NHA. 0.9 km2 
exclusive to APSR in 
central and northern 
areas. 0.3 km2 of NHA 
flooded north of the 
town and within 
Ballincollig Regional 
Park. 0.85 km2 of NHA 
flooded in the Blarney 
area 

N/A 0.3 km2 of NHA flooded 
north of the town and within 
Ballincollig Regional Park 

Fisheries Angling areas of 
41.8km at risk, 27km 
exclusive to APSR. 
Salmonid Waters of 
13.6km at risk, 6.8km 
exclusive to APSR 

A 1.1km stretch of water 
area used for angling 
and 575m used as 
access at risk. 931m of 
salmonid waters also at 
risk 

A 6km stretch of water area 
used for angling and 1km 
used as access at risk 

5.8km of salmonid waters 
also at risk 

Landscape  Fissured Fertile Middle 
and Broad Fertile Low 
Ground landscape 
character types. 
Protection Zones of 
0.44 km2 at risk, 0.12 
km2 exclusive to APSR 
west of Cork City. 1.6 
km2 (of total of 3.4 km2 
at risk within AU) of 
Scenic Area at risk 
exclusive to APSR.         
Total of 2.5km of 
Scenic Routes at risk 
within AU, 1.5km of 
which located outside 
APSR 

 

City Harbour and 
Estuary type. 0.05 km2 
of Scenic Area at risk in 
Carrigrohane. 

Landscape Protection 
Zones in Carrigrohane 
and Mardyke areas 
flooded to 0.33 km2 

Broad Fertile Lowland 
Valleys type. 1.7 km2 of 
Scenic Area at risk. 936m 
of SR at risk on road 
between Leemount and 
Macroom via Coachford 
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Indicator Lower Lee AU Cork City APSR* Ballincollig APSR 

Cultural 
heritage 

254 features on 
SMR/RPS at risk (14 
outside APSRs). 
These are primarily in 
and around the 
settlements along the 
River Lee river 
corridor. 28 ACAs 
within the Lower Lee 
AU, none outside of 
the APSRs. 

225 sites on SMR/RPS 
at risk 

8 sites on SMR/RPS at risk: 
Inniscarra Bridge, Weir on 
River lee, 2 Gunpowder 
Mills, Bannow Bridge 
(RPS), 2 Bridges and 1 
Gunpowder Mills(SMR) 

* Fluvial flood risk. For details on tidal flood risk, please refer to Chapter 16. 

 

Table 15-4 Key environmental features/receptors within the Lower Lee APSRs at risk 
from flooding (1% AEP). 

Indicator Tower/Blarney APSR Kilumney APSR Crookstown APSR 

Water 
Framework 
Directive 

No relevant hydro-morphological risks, objectives or measures 

Polluting 
sites 

None at risk 

Flora and 
fauna 

0.85 km2 of NHA 
flooded in the Blarney 
area 

N/A N/A 

Fisheries A 5.4km stretch of 
water area used for 
angling and 620m 
used as access at risk 

A 1.8km stretch of water 
used for angling at risk 
through centre of APSR 

A 294m stretch of water 
area used for angling at 
risk in Belmount, with 
134m access at risk 

Landscape  Broad Fertile Lowland 
Valleys type. 0.09 km2 
of Scenic Area at risk. 
93m of Scenic Routes 
at risk on road to 
Clogheen, Tower and 
Blarney and the road 
to Blarney Lake 

Broad Fertile Lowland 
Valleys type 

Broad Fertile Lowland 
Valleys type 
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Indicator Tower/Blarney APSR Kilumney APSR Crookstown APSR 

Cultural 
heritage 

6 sites on SMR/RPS 
at risk: Tower Bridge, 
Bridge (RPS), 3 
Bridges and 1 
other(SMR) 

N/A 1 site on SMR/RPS at risk: 
a ringfort (rath) north of 
urban area 

15.3. Stage 1 – preliminary evaluation of measures 

The Stage 1 preliminary evaluation of measures was undertaken for each assessment unit 
and the details of the evaluation can be found in Appendix G7. Table 15-5 contains a 
summary of the results of the evaluation. 

Table 15-5 Measures carried forward to Stage 2. 

Measure No. Measure Name Score 

Lower Lee AU 

- Baseline – assumes current maintenance regime continues - 

2 Proactive maintenance 1 

3 Develop a flood forecasting system 3 

4 Targeted public awareness and education campaign 4 

5 Individual property protection / flood-proofing 4 

Cork City APSR* 

- Baseline – assumes current maintenance regime continues - 

2 Proactive maintenance 2 

3 Develop a flood forecasting system 3 

4 Targeted public awareness and education campaign 4 

5 Individual property protection / flood proofing 1 

7 Improvement in channel conveyance 1 

9 Provision of permanent flood walls/ embankments 2 
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Measure No. Measure Name Score 

10 Provision of demountable flood defences 3 

Ballincollig APSR 

- Baseline – assumes current maintenance regime continues - 

3 Develop a flood forecasting system 1 

5 Individual property protection / flood-proofing 4 

Blarney/Tower APSR 

- Baseline – assumes current maintenance regime continues - 

3 Develop a flood forecasting system 1 

5 Individual property protection / flood-proofing 4 

Kilumney APSR 

- Baseline – assumes current maintenance regime continues - 

4 Targeted public awareness and education campaign 1 

5 Individual property protection / flood-proofing 4 

7 Improvement in channel conveyance 1 

Crookstown APSR 

- Baseline – assumes current maintenance regime continues - 

3 Develop a flood forecasting system 1 

5 Individual property protection / flood-proofing 4 

7 Improvement in channel conveyance 1 

9 Provision of permanent flood walls/embankments 1 

*Measures to manage fluvial flood risk. For details on measures for managing tidal flood risk, please 

refer to Chapter 16. 
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As expected, based on the level of risk in each assessment unit, the Cork City APSR has the 
most measures carried through to Stage 2 (a total of seven).  The number of measures 
carried forward for other units varies from one (Ballincollig APSR) to four (Lower Lee AU). 

15.4. Stage 2 - development of options 

The measures identified in Stage 1 have been developed into options using best practice and 
engineering judgement for further assessment during Stage 3. The details are shown in Table 
15-6. 

Table 15-6 Option development in the Lower Lee assessment units. 

Option No. Option description Comment 

Lower Lee AU 

1 Proactive maintenance and flood forecasting system 

2 Develop a flood forecasting system combined with a targeted public awareness 
and education campaign and individual property protection 

Cork City APSR* 

1 Proactive maintenance  

2 Develop a flood forecasting system combined with a targeted public awareness 
and education campaign and individual property protection  

3 Increase in channel conveyance combined with permanent flood walls / 
embankments 

4 Provision of permanent flood walls / embankments 

5 Develop a flood forecasting system combined with the provision of 
demountable defences and with some permanent defences 

Ballincollig APSR 

1 Develop a flood forecasting system combined with individual property protection 

Blarney/Tower APSR 

1 Proactive maintenance 

2 Develop a flood forecasting system combined with combined with a targeted 
public awareness and education campaign and individual property protection  
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Option No. Option description Comment 

Kilumney APSR 

1 Develop a flood forecasting system combined with targeted public awareness 
and education campaign and individual property protection 

2 Improvement in channel conveyance 

Crookstown APSR 

1 Develop a flood forecasting system combined with targeted public awareness 
and education campaign and individual property protection 

2 Improvement of channel conveyance 

3 Provision of permanent flood walls 

* Options to manage fluvial flood risk. For details on options for managing tidal flood risk, please refer to 

Chapter 16. 

15.5. Stage 3 – Evaluation of options at AU scale 

15.5.1. Lower Lee AU Option 1 

This option focuses on developing an integrated flood forecasting system to inform further 
optimised operation of the Carrigadrohid and Inniscarra dams prior to and during flood events. 
Further optimised operation would include further drawing down of reservoir levels when a 
flood event is forecast in order to maximise available storage capacity. This option fell under 
the category of “proactive maintenance” from the original long list of options and was 
assessed under this title at Stage 1 & 2 of the options assessment process. 

Sensitivity analysis carried out as part of the Lower Lee hydraulic modelling shows that 
developing an improved flood forecasting system to inform further optimised operation of the 
dam could have significant benefits. For example, drawing down the water level of the 
Inniscarra reservoir by 0.5m prior to a flood event would cause a reduction in the peak 
discharge from the dam of between 2% and 20% depending on the severity of the flood event 
and the pre-drawdown water level as shown in Figure 15-2.  

Flood mapping carried out as part of this sensitivity analysis indicates that the reduced 
discharge from the dam would significantly reduce flooding in Ballincollig and Cork City. The 
reduction in discharge is possible because of the increased available storage within the 
reservoir to hold back flood flows. Further information on the Lower Lee sensitivity analysis, 
including flood maps, is available in the Hydraulics Report (Halcrow, 2014). 
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Figure 15-2 Individual sensitivity of Inniscarra dam discharge hydrograph to initial water 
level in reservoir (elevation in m AOD refers to the initial water level in the reservoir) (Option 
1). 

A separate modelling study would be required to assess how operation of the dams could be 
best modified to further optimise their performance for flood risk management. This study 
would have to investigate both the normal operation of the dams as well operations which 
could be triggered by the flood forecasting system. Depending on the results of the modelling 
study this option may result in reduced electricity generation at the dams due to their 
operation being optimised for flood risk management rather than electricity generation. A 
balance of the flood risk management and electricity generation drivers would require 
negotiation and cooperative discussion with the ESB. Figure 15-2 shows an example of the 
reduction in peak flows (10% and 1% AEP events) caused by changing the operation 
regulations of the dams.  It is not possible to quantify the costs of this without further detailed 
analysis outside the scope of this study.  

The existing ESB forecasting and monitoring system consists of a network of rain gauges in 
the catchment and level gauges in the reservoirs. These are used as inputs to a computer 
flood model of the reservoirs to inform operational decisions. The existing forecasting system 
is described in more detail in Section 3.10.1 of the Lee CFRAM Study Hydrology Report 
(Halcrow, 2009). 

Improvements to the flood forecasting system could include modelling the impacts of dam 
discharges downstream and their interaction with tides and other sources of inflow. The 
improved forecasting system would allow peak discharges to be timed to coincide with lower 
tidal levels to prevent downstream flooding. It could also model flows on the Rivers Bride and 
Shournagh so that decisions could be made to prevent peak discharge from Inniscarra 
occurring at the same time as peak discharge from these tributaries.  

The integrated flood forecasting system could be based on a downstream conceptual rainfall-
runoff model, fully integrated with a hydrodynamic river model for the Upper and Lower Lee 

0

50

100

150

200

250

300

350

400

450

20 30 40 50 60 70

Simulation time (hours)

F
lo

w
 m

3 /s

55hr 1%AEP 45mAOD
55hr 1%AEP 44.5mAOD
55hr 1%AEP 44mAOD
55hr 1%AEP 43.5mAOD
55hr 10%AEP 45mAOD

55hr 10%AEP 44.5mAOD
55hr 10%AEP 44mAOD
55hr 10%AEP 43.5mAOD
55hr 10%AEP 43mAOD



Lee Catchment Flood Risk Assessment and Management Study 

Final Report 

 

 

152 

catchment. The hydrodynamic model would allow the consequences of different operational 
decisions to be modelled to help inform real time decision making.  

15.5.2. Lower Lee AU Option 2 

This option combines three measures which are all required to provide effective flood 
mitigation for the properties at risk in the Lower Lee AU, namely (i) a targeted public 
awareness and education campaign, (ii) individual property protection and (iii) a flood 
forecasting and warning system.  

Flood forecasting and warning involves the use of mathematical computer models to predict 
flood water levels and tools to disseminate flood hazard data to communities at risk. The flood 
forecasting system is based on a downstream conceptual rainfall-runoff model. Flood 
forecasts would be disseminated through a dedicated website and messaging service to 
provide advance warning to communities. A rainfall-runoff forecasting system would require 
the installation/upgrade of rainfall and river gauges in the catchment. Flood warning provides 
advance warning of potential flood risk for implementation of individual property protection.  

If the time to peak (Tp) along a water course is less than 3 hours it would be defined as a 
rapid response catchment in England & Wales by the Environment Agency (EA) - in which 
case forecasting is difficult, though not impossible. If it is greater than 3 hrs it is possible that 
forecasting could be done with rain gauges, radar (if available) and use of a level station 
strategically sited in the catchment to give some warning lead time upstream of the at risk 
community. A flood forecasting and warning system would be suitable for the Lower Lee AU 
as the time to peak of the various sub catchments is large enough to allow sufficient lead time 
for implementation of individual property protection. The River Bride has a time to peak of 
approximately 5 hours at Crookstown and 9 hours at Kilumney. There is a time to peak of 
approximately 5 hours at Tower on the Shournagh River and 5 hours on the River Martin at 
Blarney. The time to peak at Ballincollig and Cork City is significantly greater due to the 
influence of the upstream reservoirs. Based on the “River Lee Flood of November 2000” 
report by the ESB, and analysis undertaken for this study, the time to peak on the lower 
reaches of the Lee is approximately 20 hours, although it is significantly influenced by dam 
operation. The system would benefit properties located within the APSRs of the Lower Lee 
catchment as well as those isolated properties, at risk of flooding, outside of the APSRs. 

The public awareness and education campaign is necessary to increase the understanding of 
the public of the flood risk to their properties and the protection methods available to them to 
reduce potential damage from flood events. 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. It is assumed that this measure is only applicable when the flood depth is 
less than 0.6m. 

The location of the individual properties to be protected as part of this option is shown in 
Figure 15-3 to Figure 15-6.  
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Figure 15-3 Lower Lee AU individual property protection – overview (Option2). 

 

Figure 15-4  Lower Lee AU individual property protection – area 1 (Option 2). 
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Figure 15-5  Lower Lee AU individual property protection – area 2 (Option 2). 

 

Figure 15-6  Lower Lee AU individual property protection – area 3 (Option 2). 
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15.6. Stage 3 – Evaluation of options at APSR scale 

15.6.1. Cork City APSR Option 1 

This option involves a maintenance program to inspect and repair the existing formal and 
informal defences which exist throughout Cork City. This option would provide a similar 
standard of protection to that which currently exists. The existing defences predominantly 
consist of low walls located along the banks of both the north and south channel. The costs of 
maintaining the defences have been calculated based on the condition of the defence assets 
from the defence asset condition survey. The asset condition has been used to estimate 
residual life of the defence.  

The results of modelling “with” and “without” defences options for the City show that the 
existing defences only provide limited flood risk management benefit, especially during more 
severe flood events. 

15.6.2. Cork City APSR Option 2 

This option combines the provision of individual property protection with a forecasting and 
warning system and public awareness and education campaign. There are large numbers of 
properties at risk in Cork which would require individual property. The properties where 
individual property protection would be provided are shown on Figure 15-7 to Figure 15-9. 

 

 

Figure 15-7 Cork City APSR Individual property protection (west) (Option 2). 
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Figure 15-8 Cork City APSR individual property protection (centre) (Option 2). 

 

Figure 15-9  Cork City APSR individual property protection (east) (Option 2). 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
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depth of flooding. It is assumed that this measure is only applicable when the flood depth is 
less than approximately 0.6m. 

The flood forecasting system could be based on downstream conceptual rainfall-runoff model 
fully integrated with a hydraulic model of the river. Flood forecasts would be disseminated 
through a dedicated website and messaging service to provide advance warning to 
communities. A rainfall-runoff forecasting system would require the installation of a number of 
rainfall gauges in the catchment. Flood warning provides advance warning of potential flood 
risk for implementation of individual property protection. As discussed in Lower Lee AU 
Option 2 (Section 15.5.2) a forecasting system would be able to provide approximately 20-24 
hours warning of fluvial flooding in Cork City. The system would benefit properties located 
within Cork City APSR as well as those isolated properties, at risk of flooding, outside of the 
APSR. 

15.6.3. Cork City APSR Option 3 

This option considers modifying weirs and footbridges to improve channel conveyance as well 
as installing permanent flood defences throughout the city. Improving channel conveyance 
has the impact of reducing levels in the river, reducing the height of flood defences required. 
This option was taken forward following suggestions by the council that the waterworks weir 
and footbridges within the city caused significant constrictions to flow in the river. 

The alignment of defences is the same as for Option 4 (Section 15.6.4) and shown in Figure 
15-10, Figure 15-11 and Figure 15-12. 

Hydraulic computer modelling was carried out to investigate the effectiveness of different 
modifications in terms of improving channel conveyance. It was found that modifying the weir 
and breakwater which govern the flow split between the North and South channels had 
almost no affect on water levels during a 1% AEP flood event. Removal / replacement / 
modification of some of the footbridges did however result in a slight reduction in flood levels 
during the 1% AEP fluvial event. Road bridges were not investigated as the council did not 
feel their effect was as significant and it would be far more costly to modify or replace them. 
Modelling showed that removing all constriction from footbridges reduced levels by up to 
100mm in some locations. 

15.6.4. Cork City APSR Option 4 

This option involves provision of permanent flood defences throughout Cork City. The 
assumed location of the defences is shown in Figure 15-10, Figure 15-11 and Figure 15-12. 
This option requires approximately 2.3km of permanent walls set back from the channel, 
8.2km of wall to the bed of the channel and 1.9km of embankment. The choice of 
embankment and wall was based primarily on space constraints, with embankments being 
chosen wherever it was deemed sufficient space was available. The choice of flood walls 
constructed to the bed of the channel was selected where infrastructure and properties have 
been built up to the channel edge.  

If this option is taken forward the final locations and types of defences provided would require 
optimisation before detailed design. Flood walls have been considered throughout the city 
centre on both north and south channels as well as on the downstream part of the 
Curragheen River.  
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Figure 15-10 Cork permanent defences: assumed defence alignment (Cork City west) 
(Option 4). 

 

Figure 15-11  Cork permanent defences: assumed defence alignment (Cork City central) 
(Option 4). 
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Figure 15-12  Cork permanent defences: assumed defence alignment (Cork City east) 
(Option 4). 

For the purposes of this option assessment it has been assumed that defences will be 
designed to a 1% AEP standard of protection against fluvial events. The standard of 
protection offered by the different sections of defence would require optimisation before 
detailed design. 

This option has been modelled in order to assess the impact of the defences on water levels 
and enable costing of the defences based on these modelled water levels. The model results 
show that during fluvial events there is a significant increase to levels in the west of the city 
with almost no change in the east as this reach is more tidally dominated. The defences 
increase water levels by approximately 300mm in the upstream (west) part of Cork City during 
a 1% AEP fluvial flood as a result of constraining water within the channel. The increase in 
water levels is most significant just downstream of the waterworks weir. The effect on peak 
flood levels reduces upstream of the weir until it is insignificant 3km upstream of the weir. The 
increased levels do not affect Ballincollig. 

The groundwater desk study (Hydraulics Report, 2010) investigated the risk of high river 
levels causing flooding behind defences due to rapid seepage. The study found that there is 
no existing evidence to suggest that emergence of groundwater due to high water levels 
within the river channel is a problem. It did however suggest that methods to control seepage 
beneath or through improved defences should be fully investigated. In addition it is important 
that drainage outfalls are adequately protected with flap valves or other means to prevent 
reverse flow during high river levels. This applies to all defences options. 

Within the city there are 18 bridges at which the flood level for the 1% AEP event is higher 
than the underside of the bridge. Some of these bridges would require modification to ensure 
that flood water cannot flood onto the bridge deck and bypass defences. Modifications could 
include raising bridge parapets or providing demountable flood barriers at each end of the 
bridge. Structural checks would be required to ensure the stability of these bridges during 
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floods. The traffic management plan would need to consider the impact of closing at risk 
bridges with demountable defences during flood events. 

15.6.5. Cork City APSR Option 5 

Demountable defences will be provided wherever suitable throughout Cork. Demountable 
defences have the advantage that they allow access to river during normal conditions where 
permanent defences would be unsightly and obstruct access. In some locations demountable 
defences will not be possible due to limited access, in these locations permanent defences 
have been considered. Flood forecasting is required to trigger erection of demountable 
defences. 

Detailed plans would be required for how the defences could be erected in time before flood 
events as long lengths of defence would need to be erected in a relatively short amount of 
time. Consideration also needs to be given to where the defences would be stored and how 
they would be transported and erected. Given these issues automatic defences may be 
preferable in some areas. Various designs of automatic defence are available and are 
appropriate for different flood depths and locations. Detailed analysis of the type of 
demountable defences which are most appropriate for different areas has not been 
considered at this stage. 

The assumed alignment of the defences for this option is shown in Figure 15-13, Figure 15-14 
and Figure 15-15. Approximately 6.3km of demountable defences, 2.9km of permanent walls 
and 1.3km of embankments are required for this option. In the majority of areas in the city it is 
possible to set demountable defences back from the river bank by a few metres due to the 
extensive network of roads which run alongside the north and south channels of the River 
Lee. Setting demountable defences along these roads would require a traffic management 
plan to be put in place during a flood event. The maximum height of defences is 3m above 
existing bank top level but most are less than 2m above bank top. In some areas of the city it 
is possible to set demountable defences back from the river bank by a few metres where it 
would not be possible to set back permanent defences because of the obstruction they would 
create. Setting back defences in this way can reduce the height (and cost) of defences 
(because they would not have to be constructed down to bed level as permanent defences 
would) as well as reduce the health and safety risks associated with erection of the 
demountables. 
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Figure 15-13 Cork APSR demountable defences: assumed defence alignment (Cork City 
west) (Option 5). 

 

Figure 15-14  Cork APSR demountable defences: assumed defence alignment (Cork City 
central) (Option 5). 
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Figure 15-15  Cork APSR demountable defences: assumed defence alignment (Cork City 
east) (Option 5). 

At locations where bridges are at risk of flooding demountables have been assumed to extend 
across each end of the bridge. During erection of the demountables these sections of defence 
would be left open for as long as possible to allow access over the bridge before being closed 
to prevent flooding. The traffic management plan would need to consider the impacts 
associated with shutting bridges at risk of flooding during an event. 

15.6.6. Ballincollig APSR Option 1 

This option involves the use of flood forecasting combined with a targeted public awareness 
and education campaign and individual property protection. Details of the flood forecasting 
system are provided in Section 15.5.2.  Individual property protection involves the use of ‘off 
the shelf’ flood defence products to provide individual protection to residential and commercial 
properties in the catchment. Such products include flood gates, flood barriers, air vent blocks 
and the installation of non return valves to service pipes. The level of protection afforded by 
individual property protection is dependent on a number of factors including the uptake, 
advance warning of flood risk and depth of flooding. It is assumed that this measure is only 
applicable when the flood depth is less than 0.6m. The locations of the properties which 
would require individual property protection are shown in Figure 15-16. 
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Figure 15-16 Ballincollig APSR Individual Property Protection (Option 1). 

15.6.7. Tower and Blarney APSR Option 1 

This option considers the potential costs and benefits of proactive maintenance of the existing 
flood defence embankment at Tower. Maintenance would include regular inspections 
(including crest level surveys), pest control and grass cutting. It would also include periodic 
repair/replacement of parts of the embankment. The location of the embankment is shown in 
Figure 15-17. 

Modelling shows that the embankment currently protects up to in excess of the 0.1% AEP 
flood event. It also provides protection against up to an MRFS 0.5% AEP flood event. It 
protects approximately 50 residential properties and a sewage treatment works. Maintenance 
of the embankment would help ensure this area continues to benefit from a high standard of 
protection and reduces the likelihood of a breach occurring. 
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Figure 15-17 Existing Tower embankment for proactive maintenance (Option 1). 

15.6.8. Tower and Blarney APSR Option 2 

This option involves the use of flood forecasting combined with a targeted public awareness 
and education campaign and individual property protection to protect properties which are not 
defended by the existing embankment. Details of the flood forecasting system are provided in 
Section 15.5.2.  Individual property protection involves the use of ‘off the shelf’ flood defence 
products to provide individual protection to residential and commercial properties in the 
catchment. Such products include flood gates, flood barriers, air vent blocks and the 
installation of non return valves to service pipes. The level of protection afforded by individual 
property protection is dependent on a number of factors including the uptake, advance 
warning of flood risk and depth of flooding. It is assumed that this measure is only applicable 
when the flood depth is less than 0.6m. The locations of the properties which would require 
individual property protection are shown in Figure 15-18. 
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Figure 15-18 Tower and Blarney APSR Individual Property Protection (Option 2). 

15.6.9. Kilumney APSR Option 1 

This option involves the use of flood forecasting combined with a targeted public awareness 
and education campaign and individual property protection. Details of the flood forecasting 
system are provided in Section 15.5.2. Individual property protection involves the use of ‘off 
the shelf’ flood defence products to provide individual protection to residential and commercial 
properties in the catchment. Such products include flood gates, flood barriers, air vent blocks 
and the installation of non return valves to service pipes. The level of protection afforded by 
individual property protection is dependent on a number of factors including the uptake, 
advance warning of flood risk and depth of flooding. It is assumed that this measure is only 
applicable when the flood depth is less than 0.6m. The locations of the properties which 
would require individual property protection are shown in Figure 15-19. 
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Figure 15-19 Kilumney APSR individual property protection (Option 1). 

15.6.10. Kilumney APSR Option 2 

This option considers removing the flow constriction at the bridges in Kilumney. Modifying or 
replacing the road bridge and footbridge were initially investigated. Modelling showed that 
removing the footbridge had very little effect on water levels while the road bridge reduced 
upstream levels by approximately 300mm.  Unfortunately, due to the location of the flooded 
properties and the local topography, this does not reduce the number of properties flooded 
during a 1% AEP event. For this reason modification of the bridges themselves was not taken 
forward as part of this option. 

Further investigation into the channel around the footbridge showed that the constriction may 
be due to changes in cross section rather than the bridge itself. Modifying the channel was 
considered and it was found that re-grading the channel did remove the constriction and 
result in a significant reduction in flood levels. In order to prevent property flooding during the 
1% AEP event it was necessary to re-grade the channel for 250m. Based on this analysis the 
costs and benefits of this option have been calculated based on re-grading of the channel 
rather than modifying the bridges. 

15.6.11. Crookstown APSR Option 1 

This option involves the use of flood forecasting combined with a targeted public awareness 
and education campaign and individual property protection. Details of the flood forecasting 
system are provided in Section 15.5.2. Individual property protection involves the use of ‘off 
the shelf’ flood defence products to provide individual protection to residential and commercial 
properties in the catchment. Such products include flood gates, flood barriers, air vent blocks 
and the installation of non return valves to service pipes. The level of protection afforded by 
individual property protection is dependent on a number of factors including the uptake, 
advance warning of flood risk and depth of flooding. It is assumed that this measure is only 
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applicable when the flood depth is less than 0.6m. The locations of the properties which 
would require individual property protection are shown in Figure 15-20. 

 

Figure 15-20 Crookstown APSR individual property protection (Option 1). 

15.6.12. Crookstown APSR Option 2 

This option considers removing the flow constriction at the bridge in Crookstown to increase 
channel capacity, reducing flood levels. However, modelling showed that removing the bridge 
had almost no effect on water levels. Further investigation then revealed that an area of 
higher bed levels (possibly a result of an old ford or similar) was reducing conveyance in 
Crookstown. Modelling was carried out to investigate removing this higher area and it was 
found to significantly increase conveyance. Modifying the channel for approximately 300m 
was found to prevent all property flooding during the 1% AEP event. 

15.6.13. Crookstown APSR Option 3 

This option considers using a short length of hard defences to prevent overtopping of the left 
bank of the channel upstream of Crookstown Bridge. The location of the proposed wall is 
shown in Figure 15-21. While this defence is not adjacent to any properties it does block a 
flow path which results in flooding of properties on Belmount Crescent in Crookstown.  

For the purposes of costing a wall has been assumed because there is insufficient space 
between the channel and the road for an embankment. It may be possible to set the road 
back and construct an embankment.  



Lee Catchment Flood Risk Assessment and Management Study 

Final Report 

 

 

168 

 

Figure 15-21 Crookstown flood wall proposed location (Option 3). 

Modelling shows that this wall is effective at preventing all property flooding in Crookstown. In 
doing this the wall increases the 1 %AEP flood level of the river approximately 100mm 
through Crookstown (by preventing flow coming out of the river into the floodplain). This 
increase in levels does not cause additional flooding along the right bank of the channel. 

15.7. Multi criteria assessment results 

Stage 2 involves the review of measures carried forward from Stage 1 and formulates them 
into different options to manage flood risk.  Stage 3 involves a detailed multi criteria analysis 
(MCA) which is used to assess the options identified during Stage 1-2 against a range of flood 
risk management objectives (technical, economic, social and environmental objectives). 
Details of the Stage 3 MCA analysis for the Lower Lee Assessment Units can be found in 
Appendix G7. A summary of the Stage 3 scores is shown in Table 15-7. Further discussion on 
the technical objectives and the economic objective follows Table 15-7. Further information on 
the SEA objectives can be found in the SEA Environmental Report (Halcrow, 2013). 

Table 15-7 Results of detailed multi-criteria analysis for Lower Lee assessment Units 
(Final MCA score in bold). 

Option No. Option description MCA Score 

Lower Lee AU 

1 Optimised operation of Carrigadrohid and 
Inishcarra Dams informed by flood 
forecasting (previously described as 
Proactive maintenance and flood 

Tech 100 1540 
Econ 830 

Social 660 

Env -50 
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Option No. Option description MCA Score 

forecasting during stage 1&2 analyses). 

2 Develop a flood forecasting system 
combined with individual property 
protection and a targeted public awareness 
and education campaign 

Tech -50 525 

Econ 575 

Social 0 

Env 0 

Cork City APSR* 

1 Proactive maintenance of existing informal 
defences 

Tech -25 -1375 

Econ -1350 

Social 0 

Env 0 

2 Develop a flood forecasting system 
combined with individual property 
protection and a targeted public awareness 
and education campaign 

Tech -50 502 

Econ 552 

Social 0 

Env 0 

3 Improved channel conveyance combined 
with permanent flood walls  

Tech 75 778 

Econ 198 

Social 660 

Env -155 

4 Provision of permanent flood walls / 
embankments 

Tech 75 781 

Econ 201 

Social 660 

Env -155 

5 Provision of demountable defences  
combined with some permanent defences 
with a flood forecasting system 

Tech -25 613 
Econ 93 

Social 660 

Env -115 

Ballincollig APSR 

1 Develop a flood forecasting system 
combined with a targeted public awareness 
and education campaign and individual 
property protection 

Tech 25 125 
Econ 100 

Social 0 

Env 0 
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Option No. Option description MCA Score 

Tower and Blarney APSR 

1 Proactive maintenance Tech 150 776 
Econ 176 

Social 450 

Env 0 

2 Develop a flood forecasting system 
combined with a targeted public awareness 
and education campaign and individual 
property protection 

Tech 25 -492 
Econ -517 

Social 0 

Env 0 

Kilumney APSR 

1 Develop a flood forecasting system 
combined with a targeted public awareness 
and education campaign and individual 
property protection 

Tech 25 52 
Econ 27 

Social 0 

Env 0 

2 Improvement in channel conveyance Tech 100 -2045 
Econ -2470 

Social 480 

Env -155 

Crookstown APSR 

1 Develop a flood forecasting system 
combined with a targeted public awareness 
and education campaign and individual 
property protection  

Tech 50 72 

Econ 22 

Social 0 

Env 0 

2 Improvement of channel conveyance Tech 100 -1733 

Econ -2213 

Social 480 

Env -100 

3 Provision of permanent flood walls Tech 75 733 

Econ 183 

Social 480 

Env -5 

* MCA scores for options to manage fluvial flood risk. For details of MCA scores on options for 
managing tidal flood risk, please refer to Chapter 16. 
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Technical Objectives 

The majority of options receive either a neutral or positive score for the technical objectives as 
options are operationally robust, have limited health and safety risks and ensure flood risk 
managed effectively and sustainable into future. 

For the Lower Lee AU, Option 2 receives a negative technical score due to the number of 
properties which have flooding greater than 0.6m for the MRFS scenario. This limits the 
adaptability of individual property protection as an option for managing flood risk into the 
future, 

For Cork City, three options receive a negative technical score. The reasons for these 
negative technical scores are as follows: 

 Cork City Option 1 receives a negative technical score as there is a potential health 
and safety risk. Maintenance of defences would require work adjacent to river 
channel. Much of the work would be near heavily trafficked areas as the existing 
defences are often alongside roads adjacent to the river. Additionally, there is limited 
opportunity for adaptability of existing defences for the MRFS and HEFS. 

 Cork City Option 2 receives a negative technical score due to the number of 
properties which have flooding greater than 0.6m for the MRFS scenario. This limits 
the adaptability of individual property protection as an option for managing flood risk 
into the future. 

 Cork City Option 5 receives a negative technical score as this option is heavily reliant 
on human/mechanical intervention to install defences before onset of flooding. Long 
lengths of demountable defences will be challenging to erect in time. 

Economic Objective A 

Details of the benefit cost ratio for each of the proposed options are shown in Table 15-8 and 
Table 15–9. 

Table 15-8 Details of the BCR for the proposed options for the Lower Lee AU. 

 Lower Lee AU  Cork City APSR  

 Option 1 Option 2 Option 1 Option 2 Option 3 Option 4 Option 5

Total PV costs for 
option    (€ ‘000) 

784 10,048 13,625 9,806 129,815 125,667 66,891 

Total PV damages 
to 1% AEP      (€ 
‘000) 

187,458 187,458 176,511 176,511 176,511 176,511 176,511 

Total benefits 
resulting from 
option    (€ ‘000) 

18,745 92,979 8,825 87,549 162,874 162,874 156,842 

Benefit cost ratio 23.9 9.3 0.6 8.9 1.3 1.3 2.3 
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Table 15-9 Details of the BCR for the proposed options for the Lower Lee AU. 

 Ballin-
collig 
APSR  

Tower & Blarney 
APSR  

Kilumney APSR  Crookstown APSR  

 Option 1 Option 
1

Option 
2

Option 
1

Option 
2

Option 
1 

Option 
2 

Option 
3

Total PV costs for 
option    (€ ‘000) 

337 209 331 300 1,065 333 1,065 353 

Total PV 
damages to 1% 
AEP      (€ ‘000) 

967 342 342 523 523 548 548 548 

Total benefits 
resulting from 
option    (€ ‘000) 

822 333 274 418 523 438 548 548 

Benefit cost 
ratio 

2.4 1.6 0.8 1.4 0.5 1.3 0.5 1.6 
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16. Detailed option assessment for the Harbour AU 

16.1. Introduction 

The Harbour AU incorporates a total of twelve APSRs, including urban areas at risk from both 
fluvial and tidal flooding such as Carrigaline, Glanmire, Douglas, Cork City, and Midleton.  
Details of the assessment units included in the Stage 1, 2, and 3 analyses are shown in Table 
16-1 and the catchment is shown in Figure 16-1. 

Table 16-1 Assessment unit details.  

Assessment Unit Name 

AU Harbour 

APSR Crosshaven, Carrigaline, Monkstown/Passage West, Cobh, 
Cork City, Glanmire/Sallybrook, Little Island; Glounthaune, 
Midleton, Aghada/Rostellan.  

 

 

Figure 16-1 Harbour AU and APSR.  

16.2. Level of flood risk 

Hydraulic computer modelling indicates that there is a major flood risk in the Harbour AU with 
2462 buildings located within the flood extent of the estimated 0.5% AEP tidal event. The 
majority of the flood risk is in the major urban centres of Cork City, Midleton and Carrigaline. 
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There is limited existing flood protection within this AU.  Some areas are protected by quay 
walls, sea walls and revetments but very few of these were built as, or are maintained as, 
flood defences.  Carrigtohill is protected by the Slatty Bridge which has a series of flap valves 
built into its openings which close as the tide level rises to prevent tidal flooding upstream of 
the bridge. A further risk of flooding can occur during periods of high tides when surface water 
drainage is unable to discharge into the Harbour. Further information on flood mechanisms 
and flood maps for the Harbour AU is available in the Hydraulics Report (Halcrow, 2014). 

Table 16-2 to Table 16-6 provide details the key economic social and environmental 
indicators at risk in the Harbour AU and various APSRs. 
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Table 16-2 Summary of economic and social indicators at risk from the 0.5% AEP event 
in Harbour assessment units – remove Douglas and protected buildings. 
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Table 16-3 Summary of environmental features /receptors within the Harbour AU and 
Cork City and Little Island APSRs at risk from flooding (0.5% AEP). 

Indicator Harbour AU Cork City APSR Little Island APSR 

Water 
Framework 
Directive 

The Lee and Curragheen 
river water bodies are at 
risk from impoundments. 
Measures to improve 
status have been 
identified as: control of 
physical modifications to 
surface water, and control 
of impoundments 

The River Lee (upstream of 
Cork) waterbody has been 
identified as being at risk from 
impoundments due to the 
presence of the hydroelectric 
dam at Inniscarra. 
Downstream of the transitional 
waterbodies lies the Harbour 
coastal waterbody, which is 
classified as a Heavily 
Modified Waterbody due to 
port activities 

No relevant hydro-
morphological risks, 
objectives or measures 

Polluting 
sites 

Two waste management 
sites - one located south 
of Carrigtohill, and one in 
Ballinderrig are at risk 

None at risk One landfill/waste 
management site at risk 
(0.5% AEP) in Ballinderrig,  
on the eastern side of Little 
Island 

Flora and 
fauna 

Key areas of Cork 
Harbour are designated 
as an EU Special 
Protection Area (SPA), 
Ramsar site, EU Special 
Area of Conservation 
(SAC) and form part of 
10 proposed Natural 
Heritage Areas (pNHAs). 
Seals and dolphins are 
regular visitors to the 
Harbour.  Also records of 
otter being present in the 
AU 

Cork Harbour SPA, Douglas 
River proposed NHA, and 
Dunkettle Shore proposed 
NHA. Hosts an internationally 
important population of 
waterfowl. Both seals and 
dolphins are regular visitors to 
the Harbour 

The Cork Harbour 
SPA/Ramsar site, the Great 
Island Channel 
SAC/proposed NHA. 
Rockfarm Quarry Little 
Island proposed NHA. 
Dunkettle Shore proposed 
NHA. Seals and dolphins are 
regular visitors to the 
Harbour 

Fisheries The harbour provides 
important spawning and 
nursery areas for several 
species of saltwater fish.  
Aquaculture is important 
within the Harbour and 
includes the largest Irish 
producer of native and 
Pacific oysters within the 

The River Lee supports 
salmonid species and other 
fisheries. Designated 
Salmonid Waters are present 
in the area to the west and 
north-west of Jack Lynch 
tunnel, in Tivoli on dock shore, 
and the area to the south of 
Montenotte. Approximately 

The harbour provides 
important spawning and 
nursery areas for several 
species of saltwater fish. 
The existing culvert may 
pose a barrier to fish 
movement between the 
harbour and the water body 
upstream of the culvert. 
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Indicator Harbour AU Cork City APSR Little Island APSR 

inner harbour. 
Designated Salmonid 
Waters are present at 
Cuskinny Bay, 
Monkstown, Crosshaven, 
Haulbowline Island, 
Marino Point, and Great 
Island. There are 
numerous on-shore sites 
where sea angling is 
promoted - including 
Monkstown, Cobh, 
Aghada, White Bay, 
Crosshaven, and 
Ringaskiddy 

120m of angling area and 
130m of access are at risk in 
Sundays Well. The 
downstream upper harbour 
provides important spawning 
and nursery areas for several 
species of saltwater fish and 
shellfish 

Designated Salmonid 
Waters are present (355m) 
at Carrigrenan Point, and on 
Little Island, east of Jack 
Lynch tunnel. No known 
angling activity at risk in 
APSR. Numerous on-shore 
sites where sea angling is 
promoted 

Landscape  City Harbour and Estuary 
landscape character type 
mainly, though small 
areas have been 
classified as Broad 
Fertile Lowland Valleys, 
and Indented Estuarine 
Coast. Total of 17km of 
Scenic Routes are at risk 
in AU, of which 9.6km 
are outside the APSRs.  
All of the catchment 
surrounding the APSRs 
is designated as a 
Scenic Area: 9 km2 at 
risk within AU 

City Harbour and Estuary 
landscape character type. 
Approximately 0.15km2 of 
Landscape Protection Zones 
in Blackrock and Ballintemple 
are at risk. There are also 
Landscape Protection Zones 
throughout the APSR Cork 
City, and on the eastern side 
of the APSR boundary along 
the River Lee there is a 
Scenic Area 

City Harbour and Estuary 
landscape character type. A 
Scenic Area is present in 
eastern Little Island, though 
this is not at risk. 

Cultural 
heritage 

419 sites on SMR/RPS 
at risk in total (30 SMR 
and 5 RPS outside of 
APSRs).                             
A total of 0.034 ACA at 
risk in AU 

There are 28 Architectural 
Conservation Areas within the 
APSR. 245 features on 
SMR/RPS at risk 

1 RPS site at risk, North Esk 
Lodge, east of Jack Lynch 
tunnel. 1 SMR site at risk; a 
Midden at Carrigrenan. 
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Table 16-4 Summary of environmental features /receptors within Glounthaune, 
Monkstown/Passage West and Cobh APSRs at risk from flooding (0.5% AEP). 

Indicator Glounthaune APSR Monkstown/Passage West 
APSR 

Cobh APSR 

Water 
Framework 
Directive 

No relevant hydro-
morphological risks, 
objectives or measures 

No relevant hydro-
morphological risks, 
objectives or measures 

No relevant hydro-
morphological risks, 
objectives or measures 

Polluting 
sites 

No potentially polluting 
sites at risk within the 
APSR (0.5% AEP). 

No potentially polluting sites 
at risk within the APSR (0.5% 
AEP). 

No potentially polluting sites 
at risk within the APSR (0.5% 
AEP). 

Flora and 
fauna 

Cork Harbour 
SPA/Ramsar site, the 
Great Island Channel 
SAC/proposed NHA. 
Both seals and dolphins 
are regular visitors to the 
Harbour. The shoreline at 
Glounthaune is already 
modified due to the 
presence of existing flood 
defences. 

Monkstown Creek proposed 
NHA and part of the Cork 
Harbour SPA/Ramsar site to 
the south; and parts of Cork 
Harbour SPA/Ramsar site, 
the Great Island Channel 
SAC/proposed NHA, and the 
Douglas River Estuary 
proposed NHA to the north. 
Key areas of Cork Harbour 
are designated as both a 
Ramsar site and an EU 
Special Protection Area, and 
Great Island Channel is an 
EU Special Area of 
Conservation.  Both seals 
and dolphins are regular 
visitors to the Harbour. 

Hosts an internationally 
important population of 
waterfowl. Seals and 
dolphins are regular visitors 
to the Harbour. Key areas of 
Cork Harbour are designated 
as both a Ramsar site and an 
EU Special Protection Area, 
and Great Island Channel is 
an EU Special Area of 
Conservation.  Cuskinny 
Marsh proposed NHA lies 
approximately 0.8km east of 
the APSR, and Monkstown 
Creek proposed NHA and 
part of Cork Harbour 
SPA/Ramsar site is 
approximately 0.8km to the 
west across the main 
channel of the harbour.  

Fisheries No known angling activity 
at risk in APSR.  

The harbour provides 
important spawning and 
nursery areas for several 
species of saltwater fish. 
Aquaculture is important 
within the Harbour and 
includes the largest Irish 
producer of native and 
Pacific oysters within the 
inner harbour. Sea angling is 
promoted at Monkstown 

The harbour provides 
important spawning and 
nursery areas for several 
species of saltwater fish. 
Close to Cobh there is a 
Pacific oyster shellfishery. 
Designated Salmonid Waters 
are present (935m) in 
Cuskinny Bay and at White 
Point. Sea angling is 
promoted at Cobh 

Landscape  Landscape character 
within the APSR 
comprises the City 

City Harbour and Estuary 
type. Approx 2km of the 
Scenic Route along the R610 

Indented Estuarine 
landscape character type 
Approximately 0.002km2 of a 
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Indicator Glounthaune APSR Monkstown/Passage West 
APSR 

Cobh APSR 

Harbour and Estuary 
landscape character type. 
Approximately 0.39 km2 
of a Scenic Area is at risk 
(0.5% AEP).  A Scenic 
Route comes into 
Glounthaune from the 
west, though this is not at 
risk. 

between Passage West and 
Ringaskiddy is at risk. A 
Scenic Area of approx 0.024 
km2 is located in the northern 
and southern areas of the 
APSR and is at risk 

Scenic Area to the west of 
Cobh, in Cuskinny area is at 
risk 

Cultural 
heritage 

No sites of cultural 
heritage importance at 
risk (0.5% AEP) 

1 site on SMR at risk: a Lime 
Kiln in Monkstown (Castle 
Farm). Parts of the Upper 
Monkstown, Lower 
Monkstown and Passage 
West Architectural 
Conservation Areas (ACAs) 
are at risk - 0.02 km2 in total 

None at risk 

 

Table 16-5 Summary of environmental features /receptors within Glanmire, Carrigtohill 
and Midleton APSRs at risk from flooding (0.5% AEP). 

Indicator Glanmire APSR Carrigtohill APSR Midleton APSR 

Water 
Framework 
Directive 

No relevant hydro-
morphological risks, 
objectives or measures 

No relevant hydro-
morphological risks, 
objectives or measures 

No relevant hydro-
morphological risks, 
objectives or measures 

Polluting 
sites 

No potentially polluting 
sites at risk within the 
APSR (0.5% AEP). 

No potentially polluting 
sites at risk within the 
APSR (0.5% AEP). 

No potentially polluting sites 
at risk within the APSR (0.5% 
AEP). 

Flora and 
fauna 

Cork Harbour 
SPA/Ramsar site and the 
Dunkettle Shore proposed 
NHA. Proposed Glanmire 
Wood NHA. There are no 
specific records of water 
related species within the 
APSR 

Cork Harbour SPA/Ramsar 
site, the Great Island 
Channel SAC/proposed 
NHA. This area is important 
for its intertidal habitats and 
waterbird populations. Both 
seals and dolphins are 
regular visitors to the 
harbour 

Cork Harbour SPA/Ramsar 
site, the Great Island 
Channel SAC/proposed 
NHA. This area is important 
for its intertidal habitats and 
waterbird populations. There 
are no specific records of 
water related species within 
the APSR 

Fisheries The Glashaboy River is 
likely to support salmonid 
species and other 

The harbour provides 
important spawning and 
nursery areas for several 

The Owennacurra River 
supports salmonid species 
and other fisheries. The 



Lee Catchment Flood Risk Assessment and Management Study 

Final Report 

 

 

180 

Indicator Glanmire APSR Carrigtohill APSR Midleton APSR 

fisheries. The potential 
presence of existing 
barriers to fish migration 
is not known. A 1.7km 
stretch of the river used 
for angling, including 
c.175m used for access, 
is at risk within the APSR 

species of saltwater fish. 
The flap valves at Slatty 
Bridge provide a barrier to 
fish movement. There are 
numerous on-shore sites 
where sea angling is 
promoted.  Specific angling 
areas within the APSR are 
unknown 

potential presence of existing 
barriers to fish migration is 
not known. A c.600m stretch 
of the river through southern 
Midleton is used for angling 
and is at risk and a c.100m 
stretch is used as access for 
fishing and is at risk 
(0.5%AEP) 

Landscape  City Harbour and Estuary 
character type. 1km of 
Scenic Routes at risk on 
Glanmire Road (R639) 
from Dunkettle to 
Glanmire; and 0.18 km2 of 
Scenic Area 

Landscape character within 
the APSR comprises the 
City Harbour and Estuary 
type.  

Approximately 0.46 km2 of 
Scenic Areas in Barryscourt 
and Tullagreen are at risk 
(0.5% AEP) 

City Harbour and Estuary 
landscape character type. 
Approx 90m of a Scenic 
Route on the R629 from 
Ballynacorra is at risk; and 
0.2 km2 of a Scenic Area to 
the west of Ballynacorra is at 
risk 

Cultural 
heritage 

3 sites on the SMR/RPS 
are at risk - Corn Mill in 
the Fountains 
(SMR/RPS), Riverstown 
Bridge(SMR/RPS) and 
Glanmire Bridge 
(SMR/RPS 

No sites of cultural heritage 
importance at risk (0.5% 
AEP) 

4 sites on SMR at risk: a 
Warehouse on Bailick Road, 
Maltings in Ballynacorra, a 
Gasworks in foundry on 
Riverside Way and a Corn 
Store on Main Street.  
Two sites on  RPS at risk 
which are also on the SMR: a 
Grain Store on Bailick Road 
and Bailick Mills 

 

Table 16-6 Summary of environmental features /receptors within Carrigaline, 
Crosshaven, Aghada/Rostellan and Douglas APSRs (0.5% AEP). 

Indicator Carrigaline APSR Crosshaven APSR Aghada/Rostellan APSR 

Water 
Framework 
Directive 

No relevant hydro-
morphological risks, 
objectives or measures 

No relevant hydro-
morphological risks, 
objectives or measures 

No relevant hydro-
morphological risks, 
objectives or measures 

Polluting 
sites 

No potentially polluting 
sites at risk within the 
APSR (0.5% AEP). 

No potentially polluting 
sites at risk within the 
APSR (0.5% AEP). 

No potentially polluting sites 
at risk within the APSR (0.5% 
AEP). 

Flora and 
fauna 

Owenboy River is 
designated as a pNHA, 

No internationally or 
nationally designated areas 

Small area of the Cork 
Harbour SPA/Ramsar. The 
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Indicator Carrigaline APSR Crosshaven APSR Aghada/Rostellan APSR 

which continues into the 
Cork Harbour 
SPA/Ramsar site. There 
are records of otters near 
Carrigaline 

for nature conservation. 
There are records of otters 
and grey seals in 
Crosshaven.  

Rostellan Lough, Aghada 
Shore & Poulnabibe Inlet 
proposed NHA lie within the 
APSR. As Rostellan Lough is 
impounded and no longer 
tidal, it supports a distinct 
bird community, although it is 
still a brackish habitat and 
integral to Cork Harbour. 

Fisheries Owenboy River supports 
salmonid and other 
fisheries sensitive to 
changes in physical and 
chemical conditions. 
Downstream of the APSR, 
the harbour provides 
important spawning and 
nursery areas for several 
species of saltwater fish. 
A 2.1km stretch is at risk 

The harbour provides 
important spawning and 
nursery areas for several 
species of saltwater fish. 
Aquaculture is important 
within the Harbour. 
Numerous on-shore sites 
where sea angling is 
promoted including at 
Crosshaven 

The harbour provides 
important spawning and 
nursery areas for several 
species of saltwater fish. 
Aquaculture is important 
within the Harbour. 
Numerous on-shore sites 
where sea angling is 
promoted including at 
Aghada 

Landscape  Broad Fertile Lowland 
Valleys and the Indented 
Estuarine Coast character 
types. 0.8km of Scenic 
Routes is at risk on 
section of R612 between 
Carrigaline and 
Crosshaven; 0.17 km2 of 
Scenic Areas to the west 
and east of Carrigaline 
are at risk 

 

Indented Estuarine Coast 
type (70%) and the City 
Harbour and Estuary 
character type (30%). 
c.200m of Scenic Routes at 
risk on section of R612 
between Carrigaline and 
Crosshaven and also 
tertiary roads between 
Myrtleville, Camden, 
Church Bay, Fountainstown 
and Weavers Point.  The 
entire APSR is designated 
a Scenic Area: 0.02 km2 is 
at risk to the north of the 
APSR 

City Harbour and Estuary 
character type. 1.2km of 
Scenic Routes at risk on 
section of R630 from 
Ballynacorra; and 0.45km2 of 
Scenic Area at risk in 
Rostellan 

Cultural 
heritage 

2 sites on SMR/RPS at 
risk: an Old Mill (on SMR) 
and a warehouse (on 
RPS) - both in Old Water 
Park 

None at risk 4 sites on the SMR/RPS are 
at risk: Milestone on 
embankment in Rostellan 
(SMR); a Midden  north of 
Rostellan (SMR); Siddon's 
Tower Battery north of 
Rostellan (SMR); and 
Battlemented Wall, north of 
Rostellan (RPS) 
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16.3. Stage 1 – preliminary evaluation of measures 

The Stage 1 preliminary evaluation of measures was undertaken for each assessment unit 
and the details of the evaluation can be found in Appendix G8. Table 16-7 contains a 
summary of the results of the evaluation. 

Table 16-7 Measures carried forward to Stage 2. 

Measure No. Measure Name Score 

Harbour AU 

- Baseline – assumes current maintenance regime continues - 

2 Proactive maintenance 3 

3 Develop a tidal forecasting system 4 

4 Targeted public awareness and education campaign 4 

5 Individual property protection / flood-proofing 4 

15 Tidal barrier(s) 2 

Crosshaven APSR 

- Baseline – assumes current maintenance regime continues - 

4 Targeted public awareness and education campaign 1 

5 Individual property protection / flood-proofing 3 

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments 

1 

Carrigtohill APSR 

- Baseline – assumes current maintenance regime continues - 

Monkstown/Passage APSR 

- Baseline – assumes current maintenance regime continues - 

3 Develop a tidal forecasting system 2 

4 Targeted public awareness and education campaign 3 
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Measure No. Measure Name Score 

5 Individual property protection / flood-proofing 4 

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments 

1 

10 Provision of demountable flood defences 1 

Cobh APSR 

- Baseline – assumes current maintenance regime continues - 

4 Targeted public awareness and education campaign 2 

5 Individual property protection / flood-proofing 4 

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments 

1 

10 Provision of demountable flood defences 2 

Little Island APSR 

- Baseline – assumes current maintenance regime continues - 

3 Develop a tidal forecasting system 3 

4 Targeted public awareness and education campaign 4 

5 Individual property protection / flood-proofing 4 

7 Rehabilitation and improvement of existing defences 5 

Glounthaune APSR 

- Baseline – assumes current maintenance regime continues - 

4 Targeted public awareness and education campaign 4 

5 Individual property protection / flood-proofing 4 

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments 

3 



Lee Catchment Flood Risk Assessment and Management Study 

Final Report 

 

 

184 

Measure No. Measure Name Score 

16 Relocation of at risk assets (roads, properties, etc) 3 

Rostellan/Aghada APSR 

- Baseline – assumes current maintenance regime continues - 

3 Develop a tidal forecasting system 2 

4 Targeted public awareness and education campaign 3 

5 Individual property protection / flood-proofing 4 

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments 

2 

10 Provision of demountable flood defences 2 

Carrigaline APSR 

- Baseline – assumes current maintenance regime continues - 

3 Develop a tidal forecasting system 1 

4 Targeted public awareness and education campaign 3 

5 Individual property protection / flood-proofing 4 

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments 

1 

10 Provision of demountable flood defences 1 

Cork City APSR 

- Baseline – assumes current maintenance regime continues - 

2 Proactive maintenance 3 

3 Develop a tidal forecasting system 4 

4 Targeted public awareness and education campaign 4 

5 Individual property protection / flood-proofing 4 
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Measure No. Measure Name Score 

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments 

3 

10 Provision of demountable flood defences 3 

15 Tidal barrier 3 

Carrigtohill APSR 

- Baseline – assumes current maintenance regime continues - 

2 Proactive maintenance 1 

Midleton APSR 

- Baseline – assumes current maintenance regime continues - 

3 Develop a tidal forecasting system 3 

4 Targeted public awareness and education campaign 4 

5 Individual property protection / flood-proofing 4 

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments 

2 

10 Provision of demountable flood defences 3 

Glanmire APSR 

- Baseline – assumes current maintenance regime continues - 

4 Targeted public awareness and education campaign 3 

5 Individual property protection / flood-proofing 1 

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments 

1 

10 Provision of demountable flood defences 1 

Due to the significant risk of tidal flooding to a number of urban areas in the Harbour AU, a 
large number of measures are being carried forward from Stage 1 to Stage 2. An average of 
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four measures per unit came through the Stage 1 evaluation process, with Cork City having 
the most measures at six. 

16.4. Stage 2 - development of options 

The short listed measures for all the assessment units were reviewed taking into account the 
flood risk and the flood risk management objectives and then further developed into flood risk 
management options, which are detailed in Table 16-8. 

Table 16-8 Option development in the Harbour assessment units. 

Option No. Option description Comment 

Harbour AU 

1 Proactive maintenance 

2 Develop a tidal forecasting and warning system combined with a targeted public 
awareness and education campaign and individual property protection / flood-
proofing 

3 Tidal barrier(s) informed by a tidal forecasting system  

Crosshaven APSR 

1 A tidal forecasting and warning system combined with a targeted public 
awareness and education campaign and individual property protection / flood-
proofing 

2 Provision of permanent flood walls/ sea walls/ revetments/ embankments 

Monkstown/Passage APSR 

1 A tidal forecasting and warning system combined with a targeted public 
awareness and education campaign and individual property protection / flood-
proofing 

2 Provision of permanent flood walls/ sea walls/ revetments/ embankments 

3 Develop a tidal forecasting system with a combination of sea walls and 
demountable flood defences 

Cobh APSR 

1 A tidal forecasting and warning system combined with a targeted public 
awareness and education campaign and individual property protection / flood-
proofing 
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Option No. Option description Comment 

2 Provision of permanent flood walls/ sea walls/ revetments/ embankments 

3 Provision of permanent flood walls/ sea walls/ revetments/ embankments with 
demountable flood defences 

Little Island APSR 

1 A tidal forecasting and warning system combined with a targeted public 
awareness and education campaign and individual property protection / flood-
proofing 

2 Improvement of existing defences 

Glounthaune APSR 

1 A tidal forecasting and warning system combined with a targeted public 
awareness and education campaign and individual property protection / flood-
proofing 

2 Provision of permanent flood walls/ sea walls/ revetments/ embankments 

3 Relocation of at risk assets (roads, properties, etc) 

Rostellan/Aghada APSR 

1 A tidal forecasting and warning system combined with a targeted public 
awareness and education campaign and individual property protection / flood-
proofing 

2 Provision of permanent flood walls/ sea walls/ revetments/ embankments 

3 Develop a tidal forecasting system with a combination of sea walls and 
demountable flood defences 

Carrigaline APSR 

1 A tidal forecasting and warning system combined with a targeted public 
awareness and education campaign and individual property protection / flood-
proofing 

2 Provision of permanent flood walls/ sea walls/ revetments/ embankments 

3 Develop a tidal forecasting system with a combination of walls and 
demountable flood defences 
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Option No. Option description Comment 

Cork City APSR 

1 Proactive maintenance 

2 A tidal forecasting and warning system combined with a targeted public 
awareness and education campaign and individual property protection / flood-
proofing 

3 Provision of permanent flood walls/ sea walls/ revetments/ embankments 

4 Develop a tidal forecasting system  combined with the provision of permanent 
flood walls/ sea walls/ revetments/ embankments and demountable flood 
defences 

5 Tidal barrier informed by a tidal forecasting system. 

Carrigtohill APSR 

1 Proactive maintenance 

Midleton APSR 

1 A tidal forecasting and warning system combined with a targeted public 
awareness and education campaign and individual property protection / flood-
proofing 

2 Provision of permanent flood walls/ sea walls/ revetments/ embankments 

3 Develop a tidal forecasting system with a combination of walls and 
demountable flood defences 

Glanmire APSR 

1 A tidal forecasting and warning system combined with a targeted public 
awareness and education campaign and individual property protection / flood-
proofing 

2 Provision of permanent flood walls/ sea walls/ revetments/ embankments 

3 Combination of walls and demountable flood defences 
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16.5. Stage 3 – Evaluation of options at AU scale 

16.5.1. Harbour AU Option 1 

This option involves a programme of proactive maintenance designed to maintain the existing 
formal and informal flood defences in Cork Harbour. The proactive maintenance programme 
would range from minor maintenance works to more major work to replace or repair assets 
which fall into very poor condition. For the purposes of costing, asset residual life has been 
estimated based on the condition of the assets from the Flood Defence Asset Database.  This 
option also includes costs for regular asset surveys on a five yearly basis.  

The results of hydraulic modelling show that the existing defences only provide limited flood 
risk management benefit, especially during more severe flood events. 

16.5.2. Harbour AU Option 2 

This option combines three measures which would enhance awareness of flooding and 
provide a method of warning for those properties at risk, when a flood event is expected: a 
targeted public awareness and education campaign; a tide & surge flood forecasting and 
warning system and individual property protection.  

The tidal and surge flood forecasting and warning system would be developed for Cork 
Harbour to provide flood warnings of up to 48 hours in advance of a tide and storm surge 
event (dependent on availability of data from Met Éireann). The tidal and surge forecasting 
system is based on seamlessly linking the North East Atlantic surge model to the 2D Cork 
Harbour model and providing dedicated 24/7 support for the ensuing flood forecast system. 
The system would need to be linked to a web interface/messaging service to provide advance 
warning to residents living in the Cork Harbour area. This advanced warning system would 
provide sufficient time for properties at risk of flooding, to implement individual property 
protection where possible and move property belongings out of the flood risk. Costs for a 
dedicated tidal and flood forecasting system for Cork Harbour could be reduced by using 
information from an OPW tide and surge flood forecasting system which is currently being 
developed and trailed at high resolution around the Cork Harbour area, as part of the Irish 
Coastal Protection Strategy Study. Through this study low-resolution tidal-surge forecasting 
capability has been developed around the Irish Coast.  Higher resolution tidal-surge flood 
forecasting capability has also been developed for Cork and Wexford Harbours, with eight 
forecasting points in Cork Harbour.  The Cork Harbour forecasting system is now being 
trialled on a semi-operational basis, though 24-hour operation is currently not undertaken.   

The public awareness and education campaign is necessary to increase the understanding of 
the public of the flood risk to their properties and the protection methods available to them to 
reduce potential damage from flood events. 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. It is assumed that this measure is only applicable when the flood depth is 
less than 0.6m above the property threshold level. Based on the current scenario, 
approximately 86% of properties in the 0.5% AEP flood zone have a tidal flood depth of 
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≤0.6m.  Figure 16-2 shows the properties that could be protected by this option in the Harbour 
AU. 

 

Figure 16-2 Properties that could be protected by individual property protection in the 
Harbour AU (Option 2). 

A rise in mean sea level of 0.55m associated with the Mid Range Future Scenario (MRFS) 
reduces the number of properties which can be protected by individual property protection to 
37% of the total damaged properties.  

16.5.3. Harbour AU Option 3a 

This option involves the provision of a tidal barrier at the entrance to the Harbour to prevent 
the propagation of tide and storm surges into Cork Harbour (as shown in Figure 16-3). The 
barrier would be constructed across the entrance of the Harbour and would be approximate 
1100 metres in length and a have maximum height of 33.4 metres from the bed of the harbour 
(3.4 metres above the water level in a 0.5% AEP). The operation of the barrier has been 
tested for the 0.5% AEP tidal and storm surge event using two different water levels to 
determine the point at which the barrier would close; a Mean High Water Spring Level  
(MHWS) of 1.9m AOD and a lower water level of -0.5m AOD (which equates to a typically 
daily low tide level). The two different water levels will have varying impacts on flood risk, 
environmental aspects and shipping within the harbour. The operation of the barrier is 
dependent on a tidal and surge flood forecasting and warning system as the barrier will only 
close during periods of predicted tide and storm surge. The tidal and storm surge forecasting 
system is described in Harbour AU Option 2. Based on water levels from the Joint Probability 
Analysis (JPA), the barrier would close at a minimum once every 2 years to prevent tidal and 
storm surge flooding in Cork Harbour.  

Fresh water inflows to Cork Harbour will cause a rise in water levels impounded by the barrier 
in a 10% AEP fluvial event. The barrier would re-open on the downward trough of the tidal 



Lee Catchment Flood Risk Assessment and Management Study  

Final Report 

 

 

191

and storm surge cycle when the water levels equalise on the upstream and downstream face 
of the tidal barrier. Typically, the gates would remain closed for approximately 4.5 hours 
during a 0.5% AEP tidal and storm surge flood event. Water levels impounded by the barrier 
rise by approximately 0.05 metres during the closure of the barrier. No details are available on 
the impact of the barrier on water levels on the seaward side of the barrier. The barrier would 
not affect the flow regime in the Harbour during typical daily tidal cycles. There may be some 
small localised increase in velocities in the vicinity of the barrier. During a flood event, the 
closure of the barrier will impact on the flow regime in the harbour. The natural tidal cycle is 
prevented and there would be an influx of fresh water inflows from the rivers discharging to 
the harbour. The impact of the tidal barrier on environmental indicators is covered in the 
Stage 3 MCA worksheet. Further information on the environmental impacts of the tidal barrier 
will be contained in the Initial Screening Assessment in accordance with the EU Habitats 
Directive.   

 

Figure 16-3 Location of Harbour tidal barrier (Option 3a). 

16.5.4. Harbour AU Option 3b 

This option involves the provision of two tidal barriers located at Monkstown and Marloag 
Point as shown in Figure 16-4. Barriers were chosen for these two locations to protect a 
significant number of properties at risk in the north of the harbour, particularly in Cork City and 
Midleton. The barriers would be constructed across the two passages to the east and west of 
Great Island and prevent the propagation of tidal and storm surges north of Great Island. This 
option would protect the areas north of Great Island including Cork City, Glanmire and 
Midleton. A tidal barrier, 22.45 metres in height (3.45 metres above the water level in a 0.5% 
AEP) and 320 metres in length, is required at Monkstown. The shallower harbour bed at 
Marloag Point requires a barrier 12.43 metres in height (3.43 metres above the water level in 
a 0.5% AEP) and 340 metres in length. The operation of the barrier has been tested for the 
0.5% AEP tidal and storm surge event using two different water levels to determine the point 
at which the barrier would close; a MHWS of 1.9m AOD and a lower water level of -0.5m AOD 
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(which equates to a typically daily low tide level). The two different water levels will have 
varying impacts on flood risk, environmental aspects and shipping within the Harbour. The 
operation of the barrier is dependent on a tidal and surge flood forecasting and warning 
system as the barrier will only close during periods of predicted tide and storm surge. The 
tidal and storm surge forecasting system is described in Harbour AU Option 2. Based on 
water levels from the JPA, the barrier would close at a minimum once every 2 years to 
prevent tidal and storm surge flooding in Cork Harbour.  

The impact of the closure of the barrier on water levels in Cork Harbour on the seaward side 
of the barrier is minimal. Freshwater inflows, to the impounded tidal water behind the barriers, 
causes water levels to rise by approximately 0.1 metres (based on 10% AEP inflows from the 
rivers) during the time period the barriers remains closed for. The barriers will not affect the 
flow regime in the Harbour during typical daily tidal cycles. There may be some small 
localised increase in velocities in the vicinity of the barriers. During a flood event, the closure 
of the barriers will impact on the flow regime in the harbour. The natural tidal cycle is 
prevented and there is an influx of fresh water inflows from the rivers discharging to the 
harbour. The impact of the tidal barrier on environmental indicators is covered in the Stage 3 
MCA worksheet. Further information on the environmental impacts of the tidal barrier will be 
contained in the Initial Screening Assessment in accordance with the EU Habitats Directive.   

 

Figure 16-4 Location of Harbour tidal barriers (Option 3b). 

16.6. Stage 3 – Evaluation of options at APSR scale 

16.6.1. Carrigaline APSR Option 1 

This option combines three measures which would enhance awareness of flooding and 
provide a method of warning for those properties at risk of flooding, when a flood event is 
expected: a tidal flood forecasting system and warning system combined with a targeted 
public awareness and education campaign and individual property protection.  
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The tidal flood forecasting and warning system would provide flood warnings of up to 48 
hours in advance of a storm surge event. This system would be developed as part of a 
harbour wide flood forecasting system (see Section 16.5.2, Harbour AU – Option 2). This 
advanced warning system would provide sufficient time for properties at risk of flooding, to 
implement individual property protection. 

The public awareness and education campaign is necessary to increase the understanding of 
the public of the flood risk to their properties and the protection methods available to them to 
reduce potential damage from flood events. 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. It is assumed that this measure is only applicable when the flood depth is 
less than 0.6m. Based on the current scenario, approximately 96% of properties have a tidal 
flood depth of ≤0.6m (0.5% AEP). Figure 16-5 shows the properties that could be protected 
by this option in Carrigaline APSR. A rise in the mean sea water level of 0.55m associated 
with the MRFS reduces the percentage of properties protected by individual property 
protection to 53% for the 0.5% MRFS AEP event. 

 

Figure 16-5 Properties that could be protected by individual property protection in 
Carrigaline APSR (Option 1). 

16.6.2. Carrigaline APSR Option 2 

This option involves the construction of flood walls and embankments along both banks of the 
Owenboy river channel, to protect the properties and transport routes at risk in Carrigaline. 
Retaining and cut-off flood walls, set back from the channel, are required for 430 metres on 
the right bank and have a maximum height of approximately 1.5 metres. 450 metres of 
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additional retaining and cut-off flood wall are required on the right bank (constructed to the 
river bed level) and have a maximum defence height of 1.4 metres above the level of the 
bank. Along the left bank, 370 metres of retaining and cut-off flood wall are required (set back 
from the river channel) and have a maximum defence height of 1.1 metres. 60 metres of 
retaining and cut-off flood walls (constructed to the river bed level) are also required on the 
left bank and have a maximum defence height of 1.1 metres above the level of the bank 
(0.5% AEP tidal plus 0.3 metre freeboard). Railings would be incorporated into the flood walls 
under 1.2 metres in height to eliminate any health and safety risk. Flood walls have been 
chosen for these locations due to space constraints with both infrastructure and properties in 
close proximity to the river channel.  Flood embankments are required for 95 metres and have 
an average height of 0.5 metres (0.5% AEP tidal plus 0.5 metre freeboard). There is no 
change to flow regime under normal flow conditions. There would be increased conveyance 
under flood flows due to constriction of flows in the floodplain. The proposed alignment of 
these defences is shown in Figure 16-6. 

 

Figure 16-6 Flood embankments and walls in Carrigaline APSR (Option 2). 

16.6.3. Carrigaline APSR Option 3 

This option had considered the use of a tidal flood forecasting and warning system in 
combination with permanent and demountable flood defences. This option was not pursued 
due to the limited extent of flood walls >1.2m above ground level.  

16.6.4. Crosshaven APSR Option 1 

This option combines three measures which would enhance awareness of flooding and 
provide a method of warning for those properties at risk of flooding, when a flood event is 
expected: a tidal flood forecasting system and warning system combined with a targeted 
public awareness and education campaign and individual property protection.  
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The tidal flood forecasting and warning system would provide flood warnings of up to 48 
hours in advance of a storm surge event. This system would be developed as part of a 
harbour wide flood forecasting system (see Section 16.5.2, Harbour AU – Option 2). This 
advanced warning system would provide sufficient time for properties at risk of flooding, to 
implement individual property protection. 

The public awareness and education campaign is necessary to increase the understanding of 
the public of the flood risk to their properties and the protection methods available to them to 
reduce potential damage from flood events. 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. It is assumed that this measure is only applicable when the flood depth is 
less than 0.6m. Based on the current scenario, 100% of properties in the 0.5% AEP flood 
zone have a tidal flood depth of ≤0.6m. Figure 16-7 shows the properties that could be 
protected by this option in Crosshaven APSR. A rise in the mean sea water level of 0.55m 
associated with the MRFS reduces the percentage of properties protected by individual 
property protection to 25% for 0.5% AEP MRFS event. 

 

Figure 16-7 Properties that could be protected by individual property protection in 
Crosshaven APSR (Option 1). 

16.6.5. Crosshaven APSR Option 2 

This option involves the construction of retaining and cut-off flood walls along the harbour 
frontage to protect the properties at risk in Crosshaven. Flood walls, set back from the 
coastline, are required for 510m along Point Road and have a maximum defence height of 1.4 
metres above ground level (0.5% AEP tidal plus 0.6m freeboard). Flood walls have been 
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chosen as the location of properties and roads prevent the use of flood embankments.  This 
option does not protect the marina in Crosshaven against flooding. These defences have no 
impact on the daily tidal regime and do not affect water levels in the harbour during a flood 
event. The proposed alignment of these defences is shown in Figure 16-8. 

 

 

Figure 16-8 Flood walls in Crosshaven APSR (Option 2). 

16.6.6. Whitegate APSR  

Following the detailed economic analysis, there were no properties with economic damages 
in a 0.5% AEP flood event; therefore no options have been pursued for this APSR. 

16.6.7. Rostellan/ Aghada APSR Option 1 

This option combines three measures which would enhance awareness of flooding and 
provide a method of warning for those properties at risk of flooding, when a flood event is 
expected: a tidal flood forecasting system and warning system combined with a targeted 
public awareness and education campaign and individual property protection.  

The tidal flood forecasting and warning system would provide flood warnings of up to 48 
hours in advance of a storm surge event. This system would be developed as part of a 
harbour wide flood forecasting system (see Section 16.5.2, Harbour AU – Option 2). This 
advanced warning system would provide sufficient time for properties at risk of flooding, to 
implement individual property protection. 

The public awareness and education campaign is necessary to increase the understanding of 
the public of the flood risk to their properties and the protection methods available to them to 
reduce potential damage from flood events. 
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Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. It is assumed that this measure is only applicable when the flood depth is 
less than 0.6m. Based on the current scenario, 100% of properties in the 0.5% AEP flood 
zone have a tidal flood depth of ≤0.6m. Figure 16-9 and Figure 16-10 show the properties that 
could be protected by this option in Rostellan/ Aghada APSR. A rise in the mean sea water 
level of 0.55m associated with the MRFS reduces the percentage of properties protected by 
individual property protection to 25% for 0.5% MRFS. 

 

Figure 16-9 Properties that could be protected by individual property protection in 
Rostellan/Aghada APSR (west) (Option 1). 
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Figure 16-10 Properties that could be protected by individual property protection in 
Rostellan/Aghada APSR (east) (Option 1). 

16.6.8. Rostellan/ Aghada APSR Option 2 

This option involves the construction of flood walls and embankments to protect properties at 
risk in Rostellan/ Aghada. Retaining and cut-off flood walls, set back from the coastline, are 
required for 870 metres and have a maximum height above ground level of approximately 1.6 
metres. 240 metres of retaining and cut-off flood wall, to the bed of the channel would also be 
required and would have a maximum defence height of 1.2m above ground level. Walls are 
required at these locations as the existing road running along the coastline prevents the use 
of flood embankments. Where space permits 340 metres of flood embankments with a 
maximum height of 1.9 metres above ground level are required.  

The existing flood defences are in fair to good condition, however they do not offer protection 
up to the 0.5% AEP tidal and storm surge event. Existing defences would be demolished and 
these new defences would run along the alignment of existing defences at Cliften Terrace and 
Hillside and provide full protection up to the 0.5% AEP tidal and storm surge. These defences 
have no impact on the daily tidal regime and do not affect water levels in the harbour during a 
flood event. The proposed alignment of these defences is shown in Figure 16-11 and Figure 
16-12. 
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Figure 16-11 Flood walls and embankments in Rostellan/ Aghada APSR (west) (Option 2). 

 

Figure 16-12 Flood walls and embankments in Rostellan/ Aghada APSR (east) (Option 2). 

16.6.9. Rostellan/ Aghada APSR Option 3 

This option considers the use of a tidal flood forecasting and warning system in combination 
with permanent and demountable flood defences, to provide protection to the at risk 
properties in Rostellan/ Aghada. The tidal flood forecasting and warning system would 
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provide flood warnings of up to 48 hours in advance of a storm surge event. This system 
would be developed as part of a harbour wide flood forecasting system (see Section 16.5.2, 
Harbour AU – Option 2).  

The extents of permanent defences are the same as Option 2 with the exception of 
demountable defences considered along 170 metre section of coast at Aghada. Demountable 
flood defences have been considered to provide access to the pier and to reduce the visual 
impact of permanent flood walls in Aghada. The maximum height of the demountable flood 
defences along this reach is 0.5 metres and they will provide protection up to the 0.5% AEP 
tidal and storm surge event. The demountable defences would be fixed to permanent defence 
structure (i.e. a flood wall) designed to offer protection up to the 10% AEP event  The tidal 
flood forecasting and warning system would provide flood warnings of up to 48 hours in 
advance of a storm surge event and allow sufficient time for these demountable flood 
defences to be erected.  

The remaining permanent flood defences (i.e. walls, embankments) are designed to provide 
protection up the 0.5% AEP tidal and storm surge. These defences have no impact on the 
daily tidal regime and do not affect water levels in the harbour during a flood event. The 
proposed alignment of these defences is shown in Figure 16-13 and Figure 16-14. 

 

Figure 16-13 Flood walls, embankments and demountable flood defences in Rostellan/ 
Aghada APSR (west) (Option 3). 
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Figure 16-14  Flood walls, embankments and demountable flood defences in Rostellan/ 
Aghada APSR (east) (Option 3). 

16.6.10. Cobh APSR Option 1 

This option combines three measures which would enhance awareness of flooding and 
provide a method of warning for those properties at risk of flooding, when a flood event is 
expected: a tidal flood forecasting system and warning system combined with a targeted 
public awareness and education campaign and individual property protection.  

The tidal flood forecasting and warning system would provide flood warnings of up to 48 
hours in advance of a storm surge event. This system would be developed as part of a 
harbour wide flood forecasting system (see Section 16.5.2, Harbour AU – Option 2). This 
advanced warning system would provide sufficient time for properties at risk of flooding, to 
implement individual property protection. 

The public awareness and education campaign is necessary to increase the understanding of 
the public of the flood risk to their properties and the protection methods available to them to 
reduce potential damage from flood events. 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. It is assumed that this measure is only applicable when the flood depth is 
less than 0.6m. Based on the current scenario, approximately 40% of properties in the 0.5% 
AEP flood zone have a tidal flood depth of ≤0.6m. Figure 16-15 shows the properties that 
could be protected by this option in Cobh APSR. A rise in the mean sea water level of 0.55m 
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associated with the MRFS increases the number of properties at risk with the percentage of 
properties protected by individual property protection increased to 82% for 0.5% AEP MRFS. 

 

Figure 16-15 Properties that could be protected by individual property protection in Cobh 
APSR (Option 1). 

16.6.11. Cobh APSR Option 2 

This option involves the construction of flood walls to protect properties at risk in Cobh. 
Retaining and cut-off flood walls, set back from the harbour, are required for 50 metres and 
have a maximum height above ground level of approximatly 0.9 metres. Railings would be 
incorporated into this flood wall to eliminate any health and safety risk. An additional 250 
metres of retaining and cut-off flood wall, to the bed of the harbour, is also required and has a 
maximum defence height of 2.7 metres above ground level. Walls have been identified as the 
most viable option due to constraints presented by exiting infrasture and building.The existing 
flood defences are in a very poor to fair condition and do not offer protection up to the 0.5% 
AEP tidal and storm surge event. These proposed new defences would provide full protection 
up to the 0.5% AEP tidal and storm surge. These defences have no impact on the daily tidal 
regime and do not affect water levels in the harbour during a flood event. The proposed 
alignment of these defences is shown in Figure 16-16. 
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Figure 16-16  Flood walls in Cobh APSR (Option 2). 

16.6.12. Cobh APSR Option 3 

This option considers the use of a tidal flood forecasting and warning system in combination 
with permanent and demountable flood defences, to provide protection to the at risk 
properties in Cobh. The extent of permanent defences are the same as Option 2 with the 
exception of demountable flood defences which are considered along 48 metres of the 
coastal frontage, to reduce the visual impact of the flood walls in Cobh. Retaining and cut-off 
flood walls, set back from the harbour, are required for approximately 50 metres and have a 
maximum height above ground level of approximatly 1.4 metres. An additional 200 metres of 
retaining and cut-off flood wall, to the bed of the harbour, is also required and has a maximum 
defence height of 0.7 metres above ground level. Railings would be incorporated into this 
flood wall to eliminate any health and safety risk. The permanent flood defences (i.e. walls) 
are designed to provide protection up the 10% AEP tidal and storm surge.  

The demountable defences would be fixed to permanent defence structure (i.e. a flood wall) 
designed to offer protection up to the 10% AEP event. The maximum height of the 
demountable flood defences along this reach is 0.5 metres above the permanent flood walls. 
The tidal flood forecasting and warning system would provide flood warnings of up to 48 
hours in advance of a storm surge event and allow sufficient time for these demountable flood 
defences to be erected. This system would be developed as part of a harbour wide flood 
forecasting system (see Section 16.5.2, Harbour AU – Option 2). These defences have no 
impact on the daily tidal regime and do not affect water levels in the harbour during a flood 
event. The proposed alignment of these defences is shown in Figure 16-17. 
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Figure 16-17 Flood walls and demountable flood defences in Cobh APSR (Option 3). 

16.6.13. Monkstown/ Passage West APSR Option 1 

This option combines three measures which would enhance awareness of flooding and 
provide a method of warning for those properties at risk of flooding, when a flood event is 
expected: a tidal flood forecasting system and warning system combined with a targeted 
public awareness and education campaign and individual property protection.  

The tidal flood forecasting and warning system would provide flood warnings of up to 48 
hours in advance of a storm surge event. This system would be developed as part of a 
harbour wide flood forecasting system (see Section 16.5.2, Harbour AU – Option 2). This 
advanced warning system would provide sufficient time for properties at risk of flooding, to 
implement individual property protection. 

The public awareness and education campaign is necessary to increase the understanding of 
the public of the flood risk to their properties and the protection methods available to them to 
reduce potential damage from flood events. 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. It is assumed that this measure is only applicable when the flood depth is 
less than 0.6m. Based on the current scenario, 100% of properties in the 0.5% AEP flood 
zone have a tidal flood depth of ≤0.6m. Figure 16-18 to Figure 16-20 show the properties that 
could be protected by this option in Monkstown/ Passage West APSR. A rise in the mean sea 
water level of 0.55m associated with the MRFS increases the number of properties at risk 
with the percentage of properties protected by individual property protection reduced to 48% 
for 0.5% AEP MRFS. 
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Figure 16-18 Properties that could be protected by individual property protection in 
Monkstown/ Passage West APSR (Option 1). 

 

Figure 16-19 Properties that could be protected by individual property protection in 
Monkstown/ Passage West APSR (Option 1). 
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Figure 16-20 Properties that could be protected by individual property protection in 
Monkstown/Passage West APSR (Option 1). 

16.6.14. Monkstown/ Passage West APSR Option 2 

This option involves the construction of extensive flood walls along the harbour coastline to 
protect properties at risk in Monkstown and Passage West. The location of existing roads and 
properties limits the defence option to flood walls. Retaining and cut-off flood walls, set back 
from the harbour, are required for 380 metres and have a maximum height above ground 
level of approximatly 2.2 metres. An additional 660 metres of retaining and cut-off flood wall, 
to the bed of the harbour, is also required and has a maximum defence height of 1.8 metres 
above ground level. The majority of these flood walls run along the alignment of existing 
defences at the R610 roadway. The existing flood defences are in a poor condition and do not 
offer protection up to the 0.5% AEP tidal and storm surge event. These proposed new 
defences would provide full protection up to the 0.5% AEP tidal and storm surge. These 
defences have no impact on the daily tidal regime and do not affect water levels in the 
harbour during a flood event. The proposed alignment of these defences is shown in Figure 
16-21 and Figure 16-22. 
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Figure 16-21 Flood walls in Monkstown/ Passage West APSR (Option 2). 

 

Figure 16-22 Flood walls in Monkstown/Passage West APSR (Option 2). 

16.6.15. Monkstown/ Passage West APSR Option 3 

This option had considered the use of a tidal flood forecasting and warning system in 
combination with permanent and demountable flood defences. This option was not pursued 
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because there were no permanent walls to be constructed >1.2m above ground level. Hence 
demountable flood defences were not appropriate. 

16.6.16. Midleton APSR Option 1 

This option combines three measures which would enhance awareness of flooding and 
provide a method of warning for those properties at risk of flooding, when a flood event is 
expected: a tidal flood forecasting system and warning system combined with a targeted 
public awareness and education campaign and individual property protection.  

The tidal flood forecasting and warning system would provide flood warnings of up to 48 
hours in advance of a storm surge event. This system would be developed as part of a 
harbour wide flood forecasting system (see Section 16.5.2, Harbour AU – Option 2). This 
advanced warning system would provide sufficient time for properties at risk of flooding, to 
implement individual property protection. 

The public awareness and education campaign is necessary to increase the understanding of 
the public of the flood risk to their properties and the protection methods available to them to 
reduce potential damage from flood events. 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. It is assumed that this measure is only applicable when the flood depth is 
less than 0.6m. Based on the current scenario, approximately 85% of properties in the 0.5% 
AEP flood zone have a tidal flood depth of ≤0.6m. Figure 16-23 to Figure 16-25 shows the 
properties that could be protected by this option in Midleton APSR. A rise in the mean sea 
water level of 0.55m associated with the MRFS increases the number of properties at risk 
with the percentage of properties protected by individual property protection reduced to 69% 
for 0.5% AEP MRFS. 
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Figure 16-23 Properties that could be protected by individual property protection in 
Midleton APSR (Option 1). 

 

Figure 16-24 Properties that could be protected by individual property protection in 
Midleton APSR (Option 1). 
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Figure 16-25 Properties that could be protected by individual property protection in 
Midleton APSR (Option 1). 

16.6.17. Midleton APSR Option 2 

This option involves the construction of permanent flood walls and embankments along the 
Owennacurra River estuary and up to the the tidal limit, along the Dungourney and 
Owennacurra Rivers. This option is designed to protect the properties and transport routes at 
risk of flooding in Midleton. Retaining and cut-off flood walls, set back from the channel, are 
required for 840 metres and have a maximum height above ground level of approximatly 1 
metre. An additional 750 metres of retaining and cut-off flood wall, to the bed of the river 
channel, is also required and has a maximum defence height of 0.9 metres above bank level. 
Railings would be incorporated into these flood walls to eliminate any health and safety risk. 
Flood walls have been located where roads and building limit the space available for 
constructing embankments, Embankment are required along various sections of the 
Owennacurra River, where space is available. In total 730 metres of embankments with a 
maximum height of 1.1 metres would be required. These proposed new defences would 
provide full protection up to the 0.5% AEP tidal and storm surge. There is no change to flow 
regime under normal flow conditions. These defences have no impact on the daily tidal 
regime and do not affect water levels in the harbour during a flood event. The proposed 
alignment of these defences is shown in Figure 16-26.  
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Figure 16-26 Flood walls and embankments in Midleton APSR (Option 2). 

16.6.18. Midleton APSR Option 3 

This option had considered the use of a tidal flood forecasting and warning system in 
combination with permanent and demountable flood defences. This option was not pursued 
because there were no permanent walls to be constructed >1.2m above ground level. Hence 
demountable flood defences were not appropriate. 

16.6.19. Carrigtohill APSR  

Following the detailed economic analysis, there were no properties with economic damages 
in a 0.5% AEP flood event; therefore no options have been pursued for this APSR. 

16.6.20. Little Island APSR Option 1 

This option of improvement of existing defences would involve the construction of a new 
sluice gate on the culvert under the N25 to the east of N8, N25 interchange. This culvert 
currently allow for the natural propagation of tidal water into low lying lands to the north of the 
N25. This new sluice gate would prevent the propagation of tidal floodwaters northwards and 
prevent flooding of buildings in the North East. It would provide protection up to the 0.5% AEP 
tidal and storm surge flood event. There would be no change in the daily tidal flow regime as 
a result of the construction of this sluice gate. During a flood event, the sluice gate will close 
automatically and thus prevent the propagation of tidal flood waters northwards. Any existing 
tidal water north of the sluice gate will be contained, until the storm has receded and the 
sluice gate is re-opened. Based on a typical storm surge tidal cycle, it can be expected that 
the sluice would remain closed for a period of approximately 4 hours, assuming sluice gate 
closure when water level reaches 2.1m AOD. Figure 16-27 shows the proposed location for 
the sluice gate. 
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Figure 16-27 Proposed location of sluice gate on culvert under the N25 (Option 1). 

16.6.21. Little Island APSR Option 2 

This option combines three measures which would enhance awareness of flooding and 
provide a method of warning for those properties at risk of flooding, when a flood event is 
expected: a tidal flood forecasting system and warning system combined with a targeted 
public awareness and education campaign and individual property protection.  

The tidal flood forecasting and warning system would provide flood warnings of up to 48 
hours in advance of a storm surge event. This system would be developed as part of a 
harbour wide flood forecasting system (see Section 16.5.2, Harbour AU – Option 2). This 
advanced warning system would provide sufficient time for properties at risk of flooding, to 
implement individual property protection. 

The public awareness and education campaign is necessary to increase the understanding of 
the public of the flood risk to their properties and the protection methods available to them to 
reduce potential damage from flood events. 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. It is assumed that this measure is only applicable when the flood depth is 
less than 0.6m. Based on the current scenario, approximately 64% of properties in the 0.5% 
AEP flood zone have a tidal flood depth of ≤0.6m. Figure 16-28 shows the properties that 
could be protected by this option in Little Island APSR. A rise in the mean sea water level of 
0.55m associated with the MRFS increases the number of properties at risk with the 
percentage of properties protected by individual property protection reduced to 36% for 0.5% 
AEP MRFS. 



Lee Catchment Flood Risk Assessment and Management Study  

Final Report 

 

 

213

 

Figure 16-28 Properties that could be protected by individual property protection in Little 
Island APSR (Option 2). 

16.6.22. Glounthaune APSR Option 1 

This option combines three measures which would enhance awareness of flooding and 
provide a method of warning for those properties at risk of flooding, when a flood event is 
expected: a tidal flood forecasting system and warning system combined with a targeted 
public awareness and education campaign and individual property protection.  

The tidal flood forecasting and warning system would provide flood warnings of up to 48 
hours in advance of a storm surge event. This system would be developed as part of a 
harbour wide flood forecasting system (see Section 16.5.2, Harbour AU – Option 2). This 
advanced warning system would provide sufficient time for properties at risk of flooding, to 
implement individual property protection. 

The public awareness and education campaign is necessary to increase the understanding of 
the public of the flood risk to their properties and the protection methods available to them to 
reduce potential damage from flood events. 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. It is assumed that this measure is only applicable when the flood depth is 
less than 0.6m. Based on the current scenario, approximately 88% of properties in the 0.5% 
AEP flood zone have a tidal flood depth of ≤0.6m. Figure 16-29 shows the properties that 
could be protected by this option in Glounthaune APSR. A rise in the mean sea water level of 
0.55m associated with the MRFS increases the number of properties at risk with the 



Lee Catchment Flood Risk Assessment and Management Study 

Final Report 

 

 

214 

percentage of properties protected by individual property protection reduced to 36% for 0.5% 
AEP MRFS. 

 

Figure 16-29 Properties that could be protected by individual property protection in 
Glounthaune APSR (Option 1). 

16.6.23. Glounthaune APSR Option 2 

This option involves the construction of embankments and rock armour revetments to protect 
the properties and transport routes at risk of flooding in Glounthaune. 400 metres of 
embankment is required and would have an average height of 1.3 metres. 320 metres of rock 
armour revetment would also be required to protect the embankments from any erosion 
caused by the tidal waters. This option would provide protection for a number of residential 
properties up to the 0.5% AEP tidal and storm surge event. The existing flood defences in this 
location are in fair condition; however they do not offer flood protection up to the 0.5% AEP 
tidal and storm surge. There is evidence to suggest existing defences at Glounthaune Village 
are not operating effectively. The proposed defences have no impact on the daily tidal regime 
and do not affect water levels in the harbour during a flood event. The proposed alignment of 
these defences is shown in Figure 16-30. 
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Figure 16-30 Flood walls, embankments and revetments in Glounthaune APSR (Option 2). 

16.6.24. Glounthaune APSR Option 3 

This option involves the relocation of at risk properties/ assets to an area that is not at risk of 
flooding. The option relates specifically to a pocket of 7 properties at Glounthaune that have 
been developed on the natural floodplain. These properties would be relocated to a new site 
within Glounthaune, which is not at risk of flooding. The existing buildings would be 
demolished and the floodplain allowed to return to its natural state. Consideration would need 
to be given to protection of at risk transport routes which run to the north of the at risk houses 
(i.e. road and rail routes). Figure 16-31 shows the location of these 7 properties that would 
require relocation. 
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Figure 16-31 Relocation of at risk properties in Glounthaune (Option 3). 

16.6.25. Glanmire APSR Option 1 

This option combines three measures which would enhance awareness of flooding and 
provide a method of warning for those properties at risk of flooding, when a flood event is 
expected: a tidal flood forecasting system and warning system combined with a targeted 
public awareness and education campaign and individual property protection.  

The tidal flood forecasting and warning system would provide flood warnings of up to 48 
hours in advance of a storm surge event. This system would be developed as part of a 
harbour wide flood forecasting system (see Section 16.5.2, Harbour AU – Option 2). This 
advanced warning system would provide sufficient time for properties at risk of flooding, to 
implement individual property protection. 

The public awareness and education campaign is necessary to increase the understanding of 
the public of the flood risk to their properties and the protection methods available to them to 
reduce potential damage from flood events. 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. It is assumed that this measure is only applicable when the flood depth is 
less than 0.6m. Based on the current scenario, 100% of properties in the 0.5% AEP flood 
zone have a tidal flood depth ≤0.6m. Figure 16-32 shows the properties that could be 
protected by this option in Glanmire APSR. A rise in the mean sea water level of 0.55m 
associated with the MRFS increases the number of properties at risk with the percentage of 
properties protected by individual property protection at 96% for 0.5% MRFS. 
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Figure 16-32 Properties that could be protected by individual property protection in 
Glanmire APSR (Option 1). 

16.6.26. Glanmire APSR Option 2 

This option involves the construction of permanent flood walls to protect the properties at risk 
of flooding in Glanmire. Retaining and cut-off flood walls, set back from the river channel, are 
required for 156 metres along the R629 and have a maximum height above ground level of 
approximatly 0.4 metres. Railings would be incorporated into these flood walls to eliminate 
any health and safety risk. An additional 632 metres of retaining and cut-off flood wall, to the 
bed of the river channel, is also required along the right bank on the river and they would 
have a maximum defence height of 1.8 metres above ground level. The majority of these 
defences would be located to the rear of properties situated along the river bank and 
therefore would have a limited visual impact on the local landscape character. These 
proposed new defences would provide full protection up to the 0.5% AEP tidal and storm 
surge. There is no change to flow regime under normal flow conditions. These defences have 
no impact on the daily tidal regime and do not affect water levels in the harbour during a flood 
event. The proposed alignment of these defences is shown in Figure 16-33. 
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Figure 16-33 Flood walls in Glanmire APSR (Option 2). 

16.6.27. Glanmire APSR Option 3 

This option considered the use of a tidal flood forecasting and warning system in combination 
with permanent and demountable flood defences, to provide protection to the at risk 
properties in Glanmire. However, on further analysis, this option was ruled out due to limited 
applicability of demountable flood defences in Glanmire. Firstly, given the proposed locations 
of the demountable defences, access for erecting demountables would be difficult (to the rear 
of a number of commercial properties) in Glanmire. Secondly, the height of required defences 
along the Glanmire Road is less than 0.5m above ground level and will not overly impact on 
the scenic nature of this route.  Based on the above, this option was not pursued as part of 
the Stage 3 assessment. 

16.6.28. Douglas/ Togher APSR  

Following the detailed economic analysis, there were no properties with economic damages 
in a 0.5% AEP flood event; therefore no options have been pursued for this APSR. 

16.6.29. Cork City APSR Option 1 

This option involves a programme of proactive maintenance designed to maintain the existing 
formal and informal flood defences in Cork City. The proactive maintenance programme 
would range from minor maintenance works to more major work to replace or repair assets 
which fall into very poor condition. For the purposes of costing, asset residual life has been 
estimated based on the condition of the assets from the Flood Defence Asset Database. This 
option also includes costs for regular asset surveys on a five yearly basis.  

The results of the Lower Lee hydraulic modelling (modelling with and without defences) for 
the City, show that the existing defences only provide limited flood risk management benefit, 
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especially during more severe flood events. Please refer to the Flood Defence Asset 
Database for further information on the condition of assets in Cork City. 

16.6.30. Cork City APSR Option 2 

This option combines three measures which would enhance awareness of flooding and 
provide a method of warning for those properties at risk of flooding, when a flood event is 
expected: a tidal flood forecasting system and warning system combined with a targeted 
public awareness and education campaign and individual property protection.  

The tidal flood forecasting and warning system would provide flood warnings of up to 48 
hours in advance of a storm surge event. This system would be developed as part of a 
harbour wide flood forecasting system (see Section 16.5.2, Harbour AU – Option 2). This 
advanced warning system would provide sufficient time for properties at risk of flooding, to 
implement individual property protection. 

Individual property protection involves the use of ‘off the shelf’ flood defence products to 
provide individual protection to residential and commercial properties in the catchment. Such 
products include flood gates, flood barriers, air vent blocks and the installation of non return 
valves to service pipes. The level of protection afforded by individual property protection is 
dependent on a number of factors including the uptake, advance warning of flood risk and 
depth of flooding. It is assumed that this measure is only applicable when the flood depth is 
less than 0.6m. Approximately 62% of properties have a tidal flood depth of ≤0.6m (0.5% 
AEP). Figure 16-34 to Figure 16-36 show the properties that could be protected by this option 
in Cork City APSR. A rise in the mean sea water level of 0.55m associated with the MRFS 
increases the number of properties at risk with the percentage of properties protected by 
individual property protection reduces to 33% for 0.5% AEP MRFS. 

 

Figure 16-34 Cork City APSR individual property protection (east Cork City - Option 2). 
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Figure 16-35 Cork City APSR individual property protection (centre Cork City Option 2).  

 

Figure 16-36 Cork City APSR individual property protection (west Cork City Option 2).  

16.6.31. Cork City APSR Option 3 

This option involves the construction of permanent flood walls and embankments to protect 
the properties and transport routes at risk of flooding in Cork City APSR. For the purposes of 
assessing this option an initial defence alignment has been assumed based on the location of 
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flooded properties, the amount of space available between existing buildings and the river 
channel, the existing river bank construction and any structures such as bridges etc. This 
information was also used to determine the type of defence along the channel alignment, with 
embankments being chosen wherever it was deemed sufficient space was available. The 
assumed location of the defences is shown in Figure 16-37 and Figure 16-38. If this option is 
taken forward the final locations and types of defences provided would require optimisation 
before detailed design. Flood walls have been considered throughout the city centre on both 
north and south channels.  

Retaining and cut-off flood walls, set back from the river channel, are required for 1400 
metres and have a maximum height above ground level of approximatly 2 metres. An 
additional 7400 metres of retaining and cut-off flood wall, to the bed of the river channel, is 
also required through the city area where there is insufficient space to set back the walls. 
These walls would have a maximum defence height of 2 metres above ground level but as 
they are directly on the river bank the height of the full structure is much higher, sometimes up 
to 10m. 1300m of embankment is also required up to a maximum height of 2m. These 
proposed new defences would provide full protection up to the 0.5% AEP tidal and storm 
surge. 16 bridges are surcharged during the 1% AEP tidal event. At some of these bridges 
water is significantly higher than deck level meaning that modification of the bridge or 
provision of flood gates at the ends of the bridge would be required to prevent flood water 
penetrating defences at bridges. There is no change to flow regime under normal flow 
conditions. These defences have no impact on the daily tidal regime and do not affect water 
levels in the harbour during a flood event.  

 

Figure 16-37 Flood walls and embankments in Cork City APSR (Option 3) – East Cork 
City. 
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Figure 16-38 Flood walls and embankments in Cork City APSR (Option 3) – West Cork 
City. 

16.6.32. Cork City APSR Option 4 

This option involves the use of a tidal flood forecasting and warning system in combination 
with permanent and demountable flood defences, to provide protection to the at risk 
properties and transport routes in Cork City. A tidal flood warning system would be developed 
as part of an overall harbour wide flood forecasting and warning system. Flood warnings can 
be issued up to 48 hours in advance of storm surge event (see Section 16.5.2, Harbour AU – 
Option 2 for further details). 

For this option demountable defences will be used in place of permanent defences wherever 
suitable throughout Cork. Demountable defences have the advantage that they allow access 
to river during normal conditions where permanent defences would be unsightly and obstruct 
access. In some locations demountable defences will not be possible due to limited access, in 
these locations permanent defences will be considered. Flood forecasting is required to 
trigger erection of demountable defences.  

Consideration needs to be given to how the defences could be erected in time before flood 
events as long lengths of defence would need to be erected in a relatively short amount of 
time. Consideration needs to be given to where the defences would be stored and how they 
would be transported and erected. Given these issues automatic defences may be preferable 
in some areas. Various designs of automatic defence are available and are appropriate for 
different flood depths and locations. Detailed investigation into what types of demountable 
defence are most appropriate for different areas has not been considered at this stage. 

The assumed alignment of the defences for this option is shown in Figure 16-39 and Figure 
16-40. In the majority of areas in the city it is possible to set demountable defences back from 
the river bank by a few metres due to the extensive network of roads which run alongside the 
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north and south channels of the River Lee. Setting demountable defences along these roads 
would require a traffic management plan to be put in place during a flood event. Setting back 
defences in this way can reduce the height (and cost) of defences as well as reduce the 
health and safety risks associated with erection of the demountables. 

 

Figure 16-39 Cork APSR demountable defences: assumed defence alignment (Option 4) – 
east Cork City. 

 

Figure 16-40 Cork APSR demountable defences. Indicative defence alignment (Option 4) -
west Cork City. 
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The demountable defences considered would be mounted on top of permanent defences set 
flush to the ground (in the case of defences aligned along the roads) or raised above ground 
level where necessary to provide protection up to the 0.5% AEP tidal and storm surge. The 
maximum height of demountable flood defences is 2 metres. The defences have no impact on 
daily tidal regime. The defences do not affect water levels in the harbour during a flood event.  

At locations where bridges are at risk of flooding demountables have been assumed to extend 
across each end of the bridge. During erection of the demountables these sections of defence 
would be left open for as long as possible to allow access over the bridge before being closed 
to prevent flooding. The traffic management plan would need to consider the impacts 
associated with shutting bridges at risk of flooding during an event. 

16.6.33. Cork City APSR Option 5 

This option considers the provision of a tidal barrier at Cork City, just upstream from the Jack 
Lynch Tunnel. The tidal barrier would have an approximate length of 375 metres and a height 
of 3.95 metres above the water level. 

Modelling shows that this option is not hydraulically feasible as there is insufficient storage 
volume behind the barrier to store fluvial flows impounded by the barrier during the time the 
barrier is closed. This results in the barrier elevating water levels in the city rather than 
reducing them. 

16.7. Multi criteria assessment results 

Stage 2 involves the review of measures carried forward from Stage 1 and formulates them 
into different options to manage flood risk.  Stage 3 involves a detailed multi criteria analysis 
(MCA) which is used to assess the options identified during Stage 1-2 against a range of flood 
risk management objectives (technical, economic, social and environmental objectives). 
Details of the Stage 3 MCA analysis for Harbour Assessment Units can be found in Appendix 
G8. A summary of the Stage 3 scores is shown in Table 16-9. Further discussion on the 
technical objectives and the economic objective follows Table 16-9. Further information on the 
SEA objectives can be found in the SEA Environmental Report (Halcrow, 2013). 

Table 16-9 Summary of MCA results for the Harbour assessment unit (Final MCA score 
in bold). 

Option 
No. 

Option description MCA Score 

Harbour AU 

1 Proactive maintenance Tech  -50 -83850 

Econ     -84020 

Social   220 

Env  0 
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Option 
No. 

Option description MCA Score 

2 Develop a tidal forecasting system 
combined with a targeted public 
awareness and education campaign 
and individual property protection / 
flood-proofing 

Tech  -50 231 

Econ  281 

Social   0 

Env  0 

3a Tidal barrier Tech -100 -71340 

Econ  -71720 

Social  660 

Env  -180 

3b Tidal barriers Tech -50 -7515 

Econ  -7945 

Social  660 

Env  -180 

Carrigaline APSR 

1 Develop a tidal forecasting system 
combined with a targeted public 
awareness and education campaign 
and individual property protection / 
flood-proofing 

Tech  0 579 

Econ     579 

Social   0 

Env  0 

2 Provision of permanent flood walls/ 
sea walls/ revetments/ 
embankments 

Tech  50 108 

Econ  -397 

Social   540 

Env  -85 
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Option 
No. 

Option description MCA Score 

Crosshaven APSR 

1 Develop a tidal forecasting system 
combined with a targeted public 
awareness and education campaign 
and individual property protection / 
flood-proofing 

Tech  -50 -31 

Econ     19 

Social   0 

Env  0 

2 Provision of permanent flood walls/ 
sea walls/ revetments/ 
embankments 

Tech  150 -17311 

Econ  -17856 

Social   485 

Env  -90 

Rostellan/ Aghada APSR 

1 Develop a tidal forecasting system 
combined with a targeted public 
awareness and education campaign 
and individual property protection / 
flood-proofing 

Tech  -50 211 

Econ     261 

Social   0 

Env  0 

2 Provision of permanent flood walls/ 
sea walls/ revetments/ 
embankments 

Tech  50 -15724 

Econ  -16174 

Social   480 

Env  -80 

3 Develop a tidal forecasting system 
with a combination of walls and 
demountable flood defences 

Tech  -25 -18311 

Econ     -18686 

Social   480 

Env  -80 

Cobh APSR 

1 Develop a tidal forecasting system 
combined with a targeted public 
awareness and education campaign 
and individual property protection / 

Tech  25 246 

Econ     221 

Social   0 
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Option 
No. 

Option description MCA Score 

flood-proofing Env  0 

2 Provision of permanent flood walls/ 
sea walls/ revetments/ 
embankments 

Tech  50 106 

Econ  -339 

Social   480 

Env  -85 

3 Develop a tidal forecasting system 
with a combination of walls and 
demountable flood defences 

Tech  -100 -401 

Econ     -696 

Social   480 

Env  -85 

Monkstown/ Passage West APSR 

1 Develop a tidal forecasting system 
combined with a targeted public 
awareness and education campaign 
and individual property protection / 
flood-proofing 

Tech  -50 85 

Econ     135 

Social   0 

Env  0 

2 Provision of permanent flood walls/ 
sea walls/ revetments/ 
embankments 

Tech  50 -10401 

Econ  -10836 

Social   510 

Env  -125 

Midleton APSR 

1 Develop a tidal forecasting system 
combined with a targeted public 
awareness and education campaign 
and individual property protection / 
flood-proofing 

Tech  0 625 

Econ     625 

Social   0 

Env  0 

2 Provision of permanent flood walls/ 
sea walls/ revetments/ 
embankments 

Tech  75 604 

Econ  234 

Social   565 
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Option 
No. 

Option description MCA Score 

Env  -270 

Little Island APSR 

1 Installation of a sluice gate at Little 
Island. 

Tech  150 900 

Econ     670 

Social   160 

Env  -80 

2 Develop a tidal forecasting system 
combined with a targeted public 
awareness and education campaign 
and individual property protection / 
flood-proofing 

Tech  -50 575 

Econ  625 

Social   0 

Env  0 

Glounthaune APSR 

1 Develop a tidal forecasting system 
combined with a targeted public 
awareness and education campaign 
and individual property protection / 
flood-proofing 

Tech  -50 212 

Econ  262 

Social   0 

Env  0 

2 Provision of permanent flood walls/ 
sea walls/ revetments/ 
embankments 

Tech  75 -2913 

Econ     -3603 

Social   160 

Env  -85 

3 Relocation of at risk properties Tech  -25 -29203 

Econ     -29328 

Social   150 

Env  0 

Glanmire APSR 

1 Develop a tidal forecasting system 
combined with a targeted public 
awareness and education campaign 

Tech  25 329 

Econ     304 
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Option 
No. 

Option description MCA Score 

and individual property protection / 
flood-proofing 

Social   0 

Env  0 

2 Provision of permanent flood walls/ 
sea walls/ revetments/ 
embankments 

Tech  100 -17187 

Econ  -17662 

Social   180 

Env  -105 

Cork City APSR 

1 Proactive Maintenance Tech  -25 -20521 

Econ     -20426 

Social   0 

Env  -70 

2 Develop a tidal forecasting system 
combined with a targeted public 
awareness and education campaign 
and individual property protection / 
flood-proofing 

Tech  -50 109 

Econ     159 

Social   0 

Env  0 

3 Provision of permanent flood walls/ 
sea walls/ revetments/ 
embankments 

Tech  75 -7308 

Econ  -7888 

Social   660 

Env  -155 

4 Develop a tidal forecasting system 
with a combination of walls and 
demountable flood defences 

Tech  -25 -2621 

Econ     -3141 

Social   660 

Env  -115 

5 Tidal Barrier Tech   
N/A 

Econ      

Social    

Env   
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Technical Objectives 

The majority of options receive either a neutral or positive score for the technical objectives as 
options are operationally robust, have limited health and safety risks and ensure flood risk 
managed effectively and sustainable into future. 

For the Harbour AU, Option 1 receives a negative technical score as there is a potential 
health and safety risk. Maintenance of defences would require work adjacent to river channel. 
Much of the work would be near heavily trafficked areas as the existing defences are often 
alongside roads adjacent to the river. Additionally, there is limited opportunity for adaptability 
of existing defences for the MRFS and HEFS. Option 2 scores negatively due to the number 
of properties which have flooding greater than 0.6m for the MRFS scenario. This limits the 
adaptability of individual property protection as an option for managing flood risk into the 
future. 

For the APSR around the Harbour, the majority receive a negative technical score for options 
involving IPP. The increase in sea levels around the harbour for the MRFS and HEFS limits 
the adaptability of IPP as an option for managing flood risk into the future. 

In addition to IPP, the following options also receive negative technical scores. 

 Cork City Option 1 receives a negative technical score as there is a potential health 
and safety risk. Maintenance of defences would require work adjacent to river 
channel. Much of the work would be near heavily trafficked areas as the existing 
defences are often alongside roads adjacent to the river. Additionally, there is limited 
opportunity for adaptability of existing defences for the MRFS and HEFS. 

 Cork City Option 4 receives a negative technical score as this option is heavily reliant 
on human/mechanical intervention to install defences before onset of flooding. Long 
lengths of demountable defences will be challenging to erect in time. 

 Glounthaune Option 3 receives a negative technical score as this option would 
involve significant human and mechanical intervention to relocate the at risk 
properties. 

 Cobh APSR Option 3 receives a negative technical score as this option is heavily 
reliant on human/mechanical intervention to install defences before onset of flooding. 

 Rostellan/Aghada APSR Option 3 receives a negative technical score as this option 
is heavily reliant on human/mechanical intervention to install defences before onset of 
flooding. 

Economic Objective A 

Details of the benefit cost ratio for each of the proposed options are shown in Table 16-10 to 
Table 16-14. 
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Table 16-10 Details of the BCR for the Harbour AU. 

 Harbour AU  Crosshaven 
APSR 

Monkstown/ 
Passage APSR 

 Option 
1 

Option 
2 

Option 
3a* 

Option 
3b* 

Option 
1 

Option 
2 

Option 
1 

Option 
2 

Total PV costs for 
option    (€ ‘000) 

31,506 9,663 2,709,304 341,429 114 1,491 277 5,494

Total PV damages 
to 1% AEP      (€ 
‘000) 

90,947 90,947 90,947 79,773 181 181 1,019 1,019

Total benefits 
resulting from 
option    (€ ‘000) 

909 48,747 90,947 79,773 145 181 815 1,019

Benefit cost ratio 0.0 5.0 0.0 0.2 1.3 0.1 2.9 0.2

 

Table 16-11 Additional costs limited for Cork Harbour AU. 

*For Cork Harbour options 3a and 3b, the following additional costs were limited.  

Additional cost Percentage of construction 
cost ‘C’ 

Limit of additional costs (€ 
millions) 

Environmental Consultants 5% of C 2.5 

Economic Consultants 0.5% of C 2.5 

Specialist Consultants 2.5% of C 5 

Allowance for Archaeology 15% of C 5 

Allowance for Environmental 
Mitigating Measures  

6% of C 10 

Allowance for Compensation and 
Land Acquisition 

10% to 12.5% of C 2.5 

 

Table 16-12 Details of the BCR for the Harbour AU. 

 Cobh APSR Little Island 
APSR 

Glounthaune APSR 

 Option 
1 

Option 
2 

Option 
3 

Option 
1 

Option 
2 

Option 
1 

Option 
2 

Option 3 

Total PV costs for 
option    (€ ‘000) 

135 2,518 2,825 286 113 101 1,863 2,179

Total PV 
damages to 1% 
AEP      (€ ‘000) 

2,149 2,149 2,149 14,400 14,400 830 830 830

Total benefits 
resulting from 
option    (€ ‘000) 

567 2,149 2,149 14,256 7,373 482 830 171

Benefit cost 
ratio 

4.2 0.9 0.8 49.8 65.0 4.8 0.4 0.1
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Table 16-13 Details of the BCR for the Harbour AU. 

 Rostellan/Aghada APSR Glanmire APSR Midleton APSR 

 Option 1 Option 
2 

Option 3 Option 1 Option 2 Option 1 Option 2 

Total PV costs 
for option    (€ 
‘000) 

128 6,295 7,138 117 6,406 566 9,841

Total PV 
damages to 1% 
AEP      (€ ‘000) 

838 838 838 789 789 23,843 23,843

Total benefits 
resulting from 
option    (€ ‘000) 

612 838 838 631 789 16,213 23,843

Benefit cost 
ratio 

4.8 0.1 0.1 5.4 0.1 28.6 2.4

  

Table 16-14 Details of the BCR for the Harbour AU. 

 Carrigaline APSR Cork City APSR 

 Option 
1 

Option 
2 

Option 
1 

Option 
2 

Option 
3 

Option 
4 

Total PV costs 
for option    (€ 
‘000) 

574 8,469 18,299 8,353 144,737 79,049 

Total PV 
damages to 1% 
AEP      (€ ‘000) 

6,983 6,983 39,909 39,909 39,909 39,909 

Total benefits 
resulting from 
option    (€ ‘000) 

5,363 6,983 1,995 27,457 34,240 33,947 

Benefit cost 
ratio 

9.3 0.8 0.1 3.3 0.2 0.4 
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17. Individual Risk Receptors  

A list of IRRs was developed from Table 4-3 by assessing assets which are at risk from 
greater than 0.1m of flooding for the 1% AEP fluvial event and 0.5% AEP tidal event. 
Additionally, where defences are offering protection to significant assets, these assets were 
also included as an IRR, i.e. Jack Lynch Tunnel. The list of IRRs considered is in Table 17-1 
and shown on Figure 17-1. 

 

Figure 17-1 Individual risk receptors in the Lee catchment. 

The Stage 1, 2 and 3 option assessment process was not used to determine an MCA score 
for an IRR.  IRRs tend to be isolated structures and in most cases can be protected by local 
defences such as a flood embankment. An alternative, and simpler, approach was therefore 
adopted for the assessment of IRRs. Options for these IRRs were based on engineering 
judgement and previous project experience. The use of the SEA objectives framework 
through the detailed MCA process was not appropriate given the limited nature of the options 
recommended for these assets. However, relevant environmental issues, constraints and 
opportunities were considered and reviewed, using the dataset of baseline environmental 
indicators, to determine whether any specific actions would be required if the recommended 
actions were taken forward. 

Consideration was also given to proposed options at AU and APSR level which if constructed 
would provide protection to these IRRs. Consideration may need to be given to protecting 
these IRRs independently of the AU and APSR defence options given the importance of 
these assets. A list of potential options to protect these IRRs and relevant environmental 
issues, constraints and opportunities is provided in Table 17-1. Further information, including 
alternative options considered, can be found in Appendix G9.  
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Table 17-1 Potential options and assessment of environmental impacts to protect IRRs. 

Risk 
receptor 

Owner Location Likely FRM 
option 

Benefits 
from 
APSR/ 
AU 
option? 

Environmental considerations 

N22 at Baile 

Mhic Íre 

Local 

authority 

Baile Mhic 

Íre APSR 

APSR defences 

and short-term 

arrangements for 

temporary road 

diversion during 

floods 

Yes Flood walls and embankments would: 

introduce a potential constraint to the 

achievement of WFD objectives by 

constraining the floodplain; change visual 

amenity in a sensitive landscape 

(designated Scenic Area and Scenic Route 

nearby); affect the risk to/setting of two 

archaeological features; and the 

construction would present a risk to riverine 

and terrestrial habitats.  Temporary road 

diversions would have a neutral effect of 

environmental receptors. 

N22 at 

Macroom 

Local 

authority 

Macroom 

APSR 

APSR defences 

and short-term 

arrangements for 

road diversion 

during floods 

Yes  Construction of flood walls and 

embankments would present a risk to 

riverine and terrestrial habitats, and being 

located within an area used for angling, 

could result in disruption to access, though 

there may be potential to enhance angling 

facilities.  Temporary road diversions would 

have a neutral effect of environmental 

receptors. 

Macroom 

Lackaduff 

WTP  

Local 

authority 

Macroom 

APSR 

Localised flood 

defences  

No The proposed flood walls and embankments 

are located within an area used for angling, 

so disruption to access may occur, though 

there may be potential to enhance facilities.  

There are no landscape designations in the 

vicinity although the introduction of new 

structures would have a permanent change 

to visual amenity in the local area.  

Macroom 

WWTP  

Local 

authority 

Macroom 

APSR 

Localised flood 

defences or 

possible 

relocation  

No The proposed flood walls and embankments 

are located within an area used for angling, 

so disruption to access may occur, though 

there may be potential to enhance facilities.  

There are no landscape designations in the 

vicinity although the introduction of new 

structures would have a permanent change 

to visual amenity in the local area. 
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Risk 
receptor 

Owner Location Likely FRM 
option 

Benefits 
from 
APSR/ 
AU 
option? 

Environmental considerations 

Blarney/Tower 

WWTP 

Local 

authority 

Tower 

APSR 

Inspection and 

maintenance of 

existing defences  

Yes  Maintenance of existing defences would 

have a neutral effect of environmental 

receptors. 

Lee Road 

WTP 

Local 

authority 

Cork City 

APSR 

Localised flood 

defences   

Yes  Flood walls and embankments would: 

introduce a potential constraint to the 

achievement of WFD objectives by 

introducing new structures along the river; 

change visual amenity in the sensitive 

cityscape permanently and potentially affect 

the setting of one structure on the RPS. 

N8 Lower 

Glanmire 

Road   

Local 

authority 

Cork City 

APSR 

Temporary road 

diversion during 

floods 

No This option would have a neutral effect of 

environmental receptors. 

N8, N20, N22 

and N27 in 

Cork City 

Centre 

Local 

authority 

Cork City 

APSR 

APSR defences 

(and potential 

Lower Lee AU 

option - see text 

regarding 

reservoir 

operation)  and 

short-term 

arrangements for 

temporary road 

diversion during 

floods 

Yes  Flood walls and embankments would: 

introduce a potential constraint to the 

achievement of WFD objectives by 

introducing new structures along the river; 

change visual amenity in the sensitive 

cityscape permanently; and affect the setting 

of several structures on the RPS. Their 

construction would present a risk to riverine 

and terrestrial habitats.  Angling areas would 

also experience disruption. Changing 

reservoir operation and reducing flows 

downstream prior to and during flood events 

may present risks to the downstream 

designated sites: Lee Valley pNHA, Cork 

Harbour SPA/Ramsar site/pNHA, and 

possibly the Gearagh cSAC and SPA.  

Reducing the flow of water from the 

reservoirs during flood events could affect 

the freshwater input to the upper Cork 

Harbour, potentially affecting fisheries in this 

area.  Temporary road diversions would 

have a neutral effect of environmental 

receptors. 
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Risk 
receptor 

Owner Location Likely FRM 
option 

Benefits 
from 
APSR/ 
AU 
option? 

Environmental considerations 

N22 on 

Carrigrohane 

Road 

Local 

authority 

Lower Lee 

AU 

Short-term 

arrangements for 

temporary road 

diversion during 

floods and 

potentially Lower 

Lee AU option - 

impact of 

reservoir 

operation 

Yes  Temporary road diversions would have a 

neutral effect of environmental receptors. 

However, changing reservoir operation and 

reducing flows downstream prior to and 

during flood events may present risks to the 

downstream designated sites: Lee Valley 

pNHA, Cork Harbour SPA/Ramsar 

site/pNHA, and possibly The Gearagh cSAC 

and SPA.  Reducing the flow of water from 

the reservoirs during flood events could 

affect the freshwater input to the upper Cork 

Harbour, potentially affecting fisheries in this 

area. 

Cork to Cobh 

railway line 

(three 

locations) 

Iarnród 

Éireann 

Cork City 

APSR 

Little 

Island 

APSR 

Harbour 

AU 

APSR defences 

in Little Island and 

temporary bus 

service during 

floods 

Yes  Upstream of the culvert, Dunkettle Shore 

pNHA is important for its intertidal habitats 

and waterbird populations and sensitive to 

changes in river flows.  

Reduction/elimination of flooding upstream 

of the culvert would change the existing 

habitat.  The new structure would also 

introduce a barrier to fish movement when in 

use. 

Jack Lynch 

tunnel and 

N25 north and 

south of Jack 

Lynch Tunnel  

 

Local 

authority 

Harbour 

AU 

Inspection and 

maintenance of 

existing defences 

and potential for 

incremental 

raising if required 

No Maintenance of existing defences would 

have a neutral effect on environmental 

receptors.  If defences were raised, there 

would be issues associated with the close 

proximity of Cork Harbour SPA, albeit 

temporary as the works would be to existing 

structures.  Although there are no landscape 

designations in the vicinity, the area is open 

so any works would be visible from some 

distance. 
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18. Assessment of options for the Harbour AU for the MRFS 
and HEFS 

Section 6.6 identified that the most significant increase in flood risk for the MRFS is in the 
Harbour AU, primarily as a result of an increase in mean sea levels associated with climate 
change. There is a limit to the adaptability of options to accommodate climate change 
(Technical Objective C), e.g. raising defences by in excess of 1.05m to accommodate the 
HEFS may not be feasible. This chapter looks at both the viability of tidal barriers (Section 
18.1) and how predicted sea level change affects the standard of protection of proposed tidal 
flood defence walls in Cork City into the future (Section 18.2). 

18.1. Tidal Barriers 

The results of the MCA for the Harbour AU (Section 16.7) indicate that two tidal barrier 
options (Section 16.5.3 and Section 16.5.4) are currently not viable. The assessment of the 
viability of tidal barriers to manage future flood risk focussed on tidal barriers at Monkstown 
and Marloag Point as the most significant increase in flood risk was to areas to the north of 
the Harbour. Based on the results from the economic damage assessment (Section 6.6), the 
viability of tidal barriers were assessed for both the MRFS and HEFS scenario to determine at 
what point in the future the barriers would get a positive MCA score.  

The assessment of the viability of the tidal barriers was based on the current scenario MCA 
scores for the tidal barriers at Monkstown and Marloag Point and adjustment of economic 
objective A – economic return on investment. Assuming that damage changed linearly with 
relation to sea level rise and using sea level change curves, it was possible to estimate how 
flood damage varies with time for MRFS and HEFS. Using this estimate it was possible to 
calculate how the economic benefit and MCA score of the barrier option changed with time. 

The MCA score for the barrier option, excluding the score for economic objective A is 380. 
Based on the formula for the economic objective A, the MCA score for the BCR was 
determined for each year forward of 2007. This score was then used to determine an overall 
MCA score by adding to the score of 380. The results are presented in Figure 18-1. 
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Figure 18-1 MCA score for the tidal barriers for the MRFS and HEFS. 

Based on the above graph, the tidal barriers at Monkstown and Marloag Point receive a 
positive MCA score in 2050 for the HEFS and 2072 for the MRFS.  

18.2. Standard of protection of proposed tidal flood walls in Cork City  

Option 3 for Cork City, Section 15.6.3, proposes flood walls and embankments to provide 
protection against tidal flooding in Cork City. Based on the sea level rise projections (Section 
6.6), an assessment of how predicted sea level change affects the standard of protection of 
proposed flood defence walls in Cork City into the future was carried out. The projected sea 
level rises for the MRFS and HEFS are compared to the proposed design height (allowing for 
300mm of freeboard) of walls at the downstream end of the River Lee. The results of the 
analysis are presented in Figure 18-2 and Figure 18-3.  
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Figure 18-2 Projected sea level rises for the MRFS compared to the proposed design 
height of walls at the downstream end of the River Lee.  

 

Figure 18-3 Projected sea level rises for the HEFS compared to the proposed design 
height of walls at the downstream end of the River Lee. 
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Based on the above results, proposed tidal defences in Cork City, designed to protect against 
current levels of flood risk, would be overtopped in years 2070 (MRFS) and 2049 (HEFS) for 
the 0.5% AEP event. 
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19. Selection of preferred options 

19.1. Introduction 

Chapters 9 to 16 provide details on the identification and assessment of a range of potential 
flood risk management options for managing both the fluvial and tidal flood risk for individual 
Analysis Units and APSRs within the Lee catchment. As options were assessed separately 
for both fluvial and tidal flooding and at different spatial scales, this chapter of the report 
provides details on the further work and analysis that was carried out in terms of consistency, 
mutuality, dependency, etc., to produce cohesive options for managing both the fluvial and 
tidal flood risk within the AUs, APSRs and the catchment as a whole. These cohesive options 
form a major component of the flood risk management strategy detailed in the Lee Catchment 
Flood Risk Management Plan (Lee CFRMP). 

19.2. Cohesive options 

19.2.1. Introduction 

Table 19-1 lists the options with positive MCA scores from the detailed option evaluation 
process.  Two exceptions are Cork City tidal defences and Carrigaline fluvial defences that 
have negative MCA scores but are further analysed as combined fluvial/tidal options, as 
described below.   

The development of cohesive options took account of future scenarios and the impact of 
climate change in particular. To some extent this is included as the ‘adaptability’ score under 
the technical objectives but also the wider implications around Cork Harbour where sea level 
rise could result in tidal barrier(s) becoming feasible at some time in the future (Section 18.1).  
Consideration was also given to the potential timelines for taking an option from CFRAM 
Study stage through to implementation. 

The options listed in Table 19-1, along with feedback from public consultation and stakeholder 
involvement, point the way towards the major components of the Lee CFRMP, but they 
require further consideration in terms of consistency, mutuality, dependency etc to produce 
cohesive options.  This is discussed below. 

It is important to note that the flood risk management options identified in Table 19-1 are 
based on the flood extents from the hydraulic modelling that was substantially complete prior 
to the November 2009 flood event. Ongoing detailed assessments of the flooding in specific 
locations may result in updates to the hydraulic models and identified flood risk management 
options which will be included in future revisions of this study. 

 

 

. 
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Table 19-1 Options with a positive MCA score from the detailed option evaluation (potential options in bold are those proposed to be taken forward to 
development of cohesive options). 

AU Risk area Potential options  BCR MCA 

score 

Fluvial Risk Only 

Upper Lee  

 

Upper Lee AU 
 Flood forecasting system, combined with a targeted public awareness and education campaign and 

individual property protection / flood-proofing 
7.7 466 

Baile Bhúirne/ 

Baile Mhic Íre  

 Flood forecasting system, combined with targeted public awareness campaign and individual property protection 
 Improvement in channel conveyance, combined with the provision of permanent flood walls/ embankments 
 Permanent flood walls/ embankments 
 Flood forecasting system, combined with permanent flood walls/ embankments and demountable flood defences 

14.5 
1.9 
7.9 
6.1 

625 
455 
965 
795 

Macroom  
 Flood forecasting system, combined with targeted public awareness campaign and individual property protection 
 Permanent flood walls/ embankments 

1.4 
1.2 

3 
546 

Lower Lee   

 

Lower Lee AU 
 Further optimised operation of Carrigadrohid and Inniscarra Dams, informed by integrated flood 

forecasting  
 Flood forecasting system, combined with individual property protection and a targeted public 

awareness and education campaign 

23.9
 

9.3 

1540 
 

523 

Crookstown  
 Flood forecasting system, combined with targeted public awareness campaign and individual property protection 
 Permanent flood walls / embankments 

1.3 
1.6 

72 
733 

Kilumney  
 Flood forecasting system, combined with a targeted public awareness and education campaign, 

combined with individual property protection 
1.4 52 

 

Blarney and 

Tower  

 Proactive maintenance of existing flood defence embankment at Tower 1.6 776 

Ballincollig  
 Flood forecasting system, combined with a targeted public awareness and individual property 

protection 
2.4 125 

Owenboy  Owenboy AU  
 Fluvial flood forecasting system, combined with a targeted public awareness and education campaign 

and individual property protection 
1.6 94 
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AU Risk area Potential options  BCR MCA 

score 

Glashaboy Glanmire/Sally

brook 

 Flood forecasting system, combined with a targeted public awareness and individual property protection 
 Permanent flood walls/embankments (to manage fluvial risk) 
 

1.2 
1.0 

36 
426 

Tramore  Douglas/ 

Togher 

 Individual property protection/flood proofing (to manage fluvial risk) 
 Improvement in channel conveyance at Togher (to manage fluvial risk) 

1.7 
2.5 

46 
730 

Tidal Risk Only 

Harbour  

 

Harbour AU 
 Tidal forecasting system combined with a targeted public awareness and education campaign and 

individual property protection / flood-proofing  
5.0

 
231 

 

Monkstown/ 

Passage West  

 Tidal forecasting system, combined with a targeted public awareness and education campaign and 
individual property protection / flood-proofing 

2.9 85 

Little Island 
 Improvement of existing defences 
 Tidal forecasting system, combined with a targeted public awareness and education campaign and individual 

property protection / flood-proofing 

49.8
67.4 

900 
575 

Glounthaune  
 Tidal flood forecasting/warning system, combined with a targeted public awareness and education 

campaign and individual property protection/ flood-proofing 
4.8 212 

Rostellan/ 

Aghada  

 Tidal flood forecasting/warning system, combined with a targeted public awareness and education 
campaign, and individual property protection / flood-proofing  

4.8
 

211 
 

Cobh  

 

 Tidal forecasting system, combined with a targeted public awareness and education campaign and 
individual property protection / flood-proofing  

 Permanent flood walls/ sea walls/ revetments/ embankments  

4.2
 

0.9 

246 
 

106 
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AU Risk area Potential options  BCR MCA 

score 

Combined Fluvial and Tidal Risk 

Lower Lee & 

Harbour  

Cork City  

 

 Fluvial flood forecasting system, combined with a targeted public awareness and education campaign and 
individual property protection / flood proofing  

 Tidal flood forecasting, combined with a targeted public awareness and education campaign and individual 
property protection / flood proofing 

 Fluvial and tidal forecasting system, combined with a targeted public awareness and education 
campaign and individual property protection / flood proofing 

 
 Permanent flood walls/embankments (fluvial risk) 
 Permanent flood walls/embankments, possibly with improvement in channel conveyance (fluvial risk) 
 Permanent flood walls and demountable defences, with flood forecasting (fluvial risk) 
 Permanent flood walls and demountable defences, with flood forecasting (tidal risk) 
 Permanent flood walls and demountable defences, with flood forecasting (to manage both tidal and fluvial risk) 
 Permanent flood walls/sea walls/revetments/embankments (tidal risk)  
 Permanent flood defences (to manage both tidal and fluvial risk) 

8.9 
 

3.3 
 

8.0 
 
 

1.3 
1.3 
2.3 
0.4 
2.4 
0.2 
1.2 

 
 

501 
 

109 
 

436 
 
 

781 
778 
613 

-2621 
617 

-7308 
774 

 
 

Owenboy & 

Harbour 

Carrigaline  

 

 Fluvial flood forecasting system, combined with a targeted public awareness and education campaign and 
individual property protection / flood proofing 

 Tidal flood forecasting, combined with a targeted public awareness and education campaign and individual 
property protection / flood proofing 

 Fluvial and tidal forecasting system, combined with a targeted public awareness and education campaign 
and individual property protection / flood proofing 

 
 Improvement in channel conveyance, combined with provision of flood walls/ embankments (fluvial risk)  
 Permanent flood walls/ sea walls/ revetments/ embankments (to manage tidal risk)  
 Permanent flood defences (to manage both tidal and fluvial risk) 

1.3 
 

9.3 
 

4.3 
 
 

0.3 
0.8 
0.8 

23 
 

579 
 

227 
 
 

-5896 
108 
108 

Glashaboy & Glanmire/ 
 Fluvial flood forecasting system, combined with a targeted public awareness and education campaign and 

individual property protection / flood proofing 
 Tidal flood forecasting, combined with a targeted public awareness and education campaign and individual 

1.2 
 

5.4 

36 
 

329 
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AU Risk area Potential options  BCR MCA 

score 

Harbour 

 

Sallybrook  property protection / flood proofing 
 Fluvial and tidal forecasting system, combined with a targeted public awareness and education 

campaign and individual property protection / flood proofing 
 
 Permanent flood walls/embankments (to manage fluvial risk) 

1.5 
 
 

1.0 

 
60 

 
 

426 

Owennacurra 

& Harbour 

Midleton  

 

 Fluvial flood forecasting system, combined with a targeted public awareness and education campaign and 
individual property protection / flood proofing 

 Tidal flood forecasting, combined with a targeted public awareness and education campaign and individual 
property protection / flood proofing 

 Fluvial and tidal forecasting system, combined with a targeted public awareness and education campaign 
and individual property protection / flood proofing 

 
 Permanent flood walls and embankments, combined with flood storage reservoirs (to manage fluvial risk) 
 Permanent flood walls and embankments (to manage fluvial risk) 
 Permanent flood walls/ sea walls/ revetments/ embankments (to manage tidal risk)  
 Permanent flood walls/sea walls/revetments/embankments (to manage both tidal and fluvial risk) 

    14.8 
 

    28.6 
 

    18.6 
 
 

1.3 
4.4 
2.4 
3.8 

625 
 

             625 
 

625 
 
 

408 
719 
604 
654 

* Some areas (Baile Mhic Íre, Crookstown, Glanmire, Douglas and Blackpool), have been, or are being, taken forward for detailed analysis based on further review, and in 
some instances, amendments to the recommendations set out in this table have been deemed necessary further to more detailed analysis or flood events subsequent to this 
analysis (e.g. as in Baile Mhic Íre). 

** The MCA and BCR score of the proposed option for Cork City has not been updated following the Lower Lee model calibration to the November 2009 flood event. The final 

MCA and BCR scores for this option will be only be determined following more detailed analysis at full scheme development stage 
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19.2.2. Flood forecasting 

Flood forecasting at a higher spatial scale will provide mutual benefit and may be necessary 
for downstream areas.  For example, the Upper Lee AU fluvial flood forecasting is necessary 
for the Lower Lee AU fluvial flood forecasting, and therefore these two options have been 
combined.  The benefits and costs for the two AUs have been added together to give 
combined BCR and MCA scores.   

The Upper Lee AU fluvial flood forecasting will cover the Baile Bhúirne / Baile Mhic Íre and 
Macroom APSRs (as well as other areas in the Upper Lee AU), The Lower Lee AU fluvial 
flood forecasting will include areas along the River Lee and tributaries such as the Bride and 
Shournagh Rivers, and cover Cork City, Crookstown, Kilumney, Blarney/Tower and 
Ballincollig APSRs (as well as other areas in the Lower Lee AU) 

The Owenboy AU fluvial flood forecasting will cover Carrigaline APSR (as well as other areas 
in the Owenboy AU). 

A tidal forecasting system for the Harbour AU will cover urban areas (APSRs) for which tidal 
forecasting is identified as a viable option: Cork City, Carrigaline; Monkstown/Passage West; 
Glanmire/Sallybrook; Little Island; Glounthaune; Midleton; Rostellan/Aghada; and Cobh.  
Other areas around this AU such as Crosshaven and Whitegate do not carry through the 
assessment process with any viable options but they will be covered by the Harbour AU tidal 
forecasting system. 

As described above, flood forecasting at AU level incorporates coverage of the APSRs within 
a particular AU and, in fact, the majority of the benefits for such schemes relate to the ‘at-risk’ 
properties in the APSRs.  Although this could equate to duplication at AU and APSR level it is 
a complicated situation because of the potential timelines for taking an option from CFRAM 
Study stage through to implementation, and how an APSR may sit in the national ranking. 
(The findings and recommendations for the Lee catchment will have to be considered in a 
national context and assigned an order of priority at that level, subject to time-scale 
considerations).   

Bearing in mind that some of the tools for a fluvial flood forecasting system (i.e. hydraulic 
models) are already in place to allow this to progress, it is reasonable to consider flood 
forecasting being implemented in the short to medium-term.  This will enable the potential 
benefits from the forecasting to be realised, both within the APSRs and throughout the AU 
areas.   

19.2.3. Combining options 

As can be seen in Table 19-1, fluvial and tidal flood risk scenarios have been analysed 
separately in the first instance.  At some locations (APSRs) around Cork Harbour such as 
Cork City, Carrigaline, Midleton and Glanmire/Sallybrook, there are, however, options to 
manage both fluvial and tidal risk where there is overlap in risk areas and proposed defences.  
Therefore, assessment of combined schemes has been undertaken to determine combined 
BCR and MCA scores for theses APSRs.  The methodology for determining the combined 
BCR is summarised below. 

In order to determine the BCR for a combined option, an additional assessment of the 
combined benefits and costs was carried out. The combined benefits of an option were 
calculated from the combined tidal and fluvial economic damages. For properties at risk from 
both fluvial and tidal flooding the maximum damage (from either fluvial or tidal) was used.  For 
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combined APSR defences, the combined costs took into consideration the extent of defences 
required to provide protection against both fluvial and tidal flooding. The majority of proposed 
defences to protect against tidal flooding also offer some protection against fluvial flooding.  
Where additional defences are required to protect against fluvial flooding, these have been 
included in the combined costs. For the combined AU option, the costs and benefits for the 
separate options were added together.  

The combined MCA score was based on the MCA scores for the tidal and fluvial options, with 
an adjustment in the Economic Objective A – the BCR. The option with the highest MCA 
score (less Economic Objective A score), from either the fluvial or tidal option was used as 
the basis for calculating the combined MCA score.  

The locations where combined schemes have been analysed are Cork City, Carrigaline and 
Midleton; the reasons are outlines as follows.  It can be seen in Table 19-1 that Cork City tidal 
defences and Carrigaline fluvial defences have very low BCRs and negative MCA scores.  
Options with such low scores at this stage of analysis are unlikely to meet financial evaluation 
criteria at a later stage and therefore combined fluvial and tidal defence options have been 
analysed for these APSRs. The combined scores for these options are positive and justify 
them being carried forward to the next stage of development. For Midleton, although the 
combined fluvial/tidal MCA score is slightly less than that for the fluvial defence’s option, the 
difference is minimal so the combined option is being promoted. 

Glanmire/Sallybrook has also been considered, but here the areas of fluvial and tidal flood 
risk are separate and tidal defences are not viable, so a combined option, other than flood 
forecasting, is not viable. 

Details of the costing and Stage 3 MCA analysis for the combined options can be found in 
Appendix H. 

19.3. Components of the Lee CFRMP 

The discussions in Section 19.2 above lead to a list of options to be pursued, or components 
of the CFRMP, as indicated in Table 19–2.  Figure 19-1 shows the locations of these 
proposed options. 

Full details of the catchment flood risk management strategy can be found in the CFRMP.  
Sections 19.3.1 and 19.3.2 of this Final Report give more details about the operation of 
Carrigadrohid and Inniscarra Dams to further optimise flood risk management potential, and 
the localised works option, respectively. 
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Table 19-2 Components of the CFRMP. 

Spatial scale Preferred option MCA 

score 

BCR Cost 

€million 

Comments  

Catchment Level 

River Lee catchment No identified options     

Analysis Unit (AU) 

Upper Lee and Lower 

Lee AU’s* 

Fluvial flood forecasting and warning system, combined 

with targeted public awareness campaign and individual 

property protection 

650 11.6 11.5 To include coverage of Baile Bhúirne/ Baile Mhic 

Íre, Macroom and Cork City, and also 

Crookstown, Kilumney, and Ballincollig. 

Lower Lee AU* Operation of Carrigadrohid and Inniscarra Dams to further 

optimise flood risk management potential, informed by 

integrated flood forecasting  

1540 23.9 0.8 Potential benefits to downstream areas, 

including Cork City.  This option is, however, 

only likely to have any significant benefits in 

terms of reducing flood risk if it is undertaken in 

conjunction with the Localised Works (Section 

19.3.2). 

Harbour AU Tidal flood forecasting/warning system, combined with a 

targeted public awareness and education campaign and 

individual property protection/ flood-proofing 

231 5.0 9.7 Covers Cork City, Carrigaline; Monkstown/ 

Passage West; Glanmire/Sallybrook; Little 

Island; Glounthaune; Midleton; 

Rostellan/Aghada; and Cobh and other areas 

around the harbour. 

Owenboy AU* Fluvial flood forecasting system, combined with a targeted 

public awareness and education campaign and individual 

property protection 

94 1.6 1.0 To include coverage of Carrigaline 
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Spatial scale Preferred option MCA 

score 

BCR Cost 

€million 

Comments  

Glashaboy AU* Fluvial flood forecasting system, combined with a targeted 

public awareness and education campaign and individual 

property protection 

36 1.2 0.7 To provide coverage of Glanmire/Sallybrook 

Owennacurra AU* Fluvial flood forecasting system, combined with a targeted 

public awareness and education campaign and individual 

property protection 

625 14.8 1.7 To provide coverage of Midleton 

* NB. APSRs around the harbour to be covered by both fluvial and tidal flood forecasting systems 

Area of Potential Significant Risk (APSR)  

Baile Bhúirne/ Baile 

Mhic Íre 

Permanent flood walls and/or embankments in Baile Mhic 

Íre 

965 7.9 2.9  

Macroom Permanent flood walls and/or embankments 546 1.2 1.9  

Cork City** Permanent flood walls and/or embankments to manage 

both tidal and fluvial risk 

774 1.2 145 NB. Localised Works can be progressed as a 

stand-alone measure to provide a certain (not 

necessarily 100-year or 200 year) standard of 

protection against tidal and fluvial flooding, and 

potentially as a component of the further 

optimised dam operation option (Section 19.3.2).  

NB. If tidal barriers are constructed at some time 

in the future the tidal defences would become 

redundant.  The possible timescale for this is 

>50 years (Chapter 18) 

Douglas/Togher Improvement in channel conveyance at Togher (to 

manage fluvial risk) 

730 2.5 2.7  
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Spatial scale Preferred option MCA 

score 

BCR Cost 

€million 

Comments  

Carrigaline Permanent flood walls and/or revetments and/or 

embankments to manage tidal and fluvial risk 

108 0.8 8.5  

Glanmire/Sallybrook Permanent flood walls and/or embankments to manage 

fluvial risk 

426 1.0 0.8  

Midleton Permanent flood walls and/or embankments to manage 

both tidal and fluvial risk 

654 3.8 9.8 NB. If tidal barriers are constructed at some time 

in the future the tidal defences would become 

redundant. The possible timescale for this is >50 

years (Chapter 18) 

Cobh Permanent flood/sea walls and/or revetments and/or 

embankments 

106 0.9 2.5  

Blarney and Tower Proactive maintenance of existing flood defence 

embankment at Tower 

776 1.6 0.2  

Little Island Improvement of existing defences 900 49.8 0.3  

Crookstown Permanent flood walls and/or embankments 733 1.6 0.4  

Individual risk receptors - See Table 17-1 for information on proposals 

* Some areas (Baile Mhic Íre, Crookstown, Glanmire, Douglas and Blackpool), have been, or are being, taken forward for detailed analysis based on further review, and in some 
instances, amendments to the recommendations set out in this table have been deemed necessary further to more detailed analysis or flood events subsequent to this analysis 
(e.g. as in Baile Mhic Íre). 

**The MCA and BCR scores of the proposed option for Cork City have not been updated following the Lower Lee model calibration to the November 2009 flood event. The final 

MCA and BCR scores for this option will be only be determined following more detailed analysis at full scheme development stage 
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Figure 19-1 Location of Analysis Unit and APSR options recommended in the Lee 
CFRMP. 

19.3.1. Operation of the Carrigadrohid and Inniscarra reservoirs 

The results from the hydraulic modelling show that the starting levels and the available 
storage in the Carrigadrohid and Inniscarra reservoirs at the onset of a flood event have a 
significant impact on downstream flows and flood levels.  In Cork City, with ‘medium’ starting 
levels, approximately 1400 properties are estimated to be potentially at risk of damage from 
flooding for the 1% AEP event, whereas this reduces to approximately 80 properties with ‘low’ 
starting levels in the reservoirs (‘low’ starting levels equate to the absolute minimum operating 
levels, whereas the ‘medium’ starting levels are the mid-point between the minimum and 
maximum operating levels).  This emphasises the importance and priority of revisiting and 
further developing the operating rules to optimise the proactive flood risk management 
potential of the reservoirs, which would be supported by extended flood forecasting for the 
Upper and Lower Lee catchment, integrated with tidal forecasting if necessary. However, 
consideration must also be given to how close the reservoirs can be operated to the absolute 
minimum levels without undue risk to the water supply for Cork and the potential impact of 
such levels on the Gearagh cSAC. Further investigation of the effectiveness of this option is 
required. 

Table 19-3 provides details on the economic damages in Cork City associated with a medium 
and low reservoir starting condition. 

Operation of the reservoirs to further optimise flood risk management potential is, however, 
only likely to have any significant benefits in terms of reducing flood risk if it is undertaken in 
conjunction with localised works downstream.  Further details on possible localised works are 
in Section 19.3.2. 
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Table 19-3 Economic damages in Cork City for a 1% AEP event with medium and low 
reservoir starting conditions. 

 Medium reservoir starting 
condition 

Low reservoir starting condition 

AAD (€ ‘000) Damage (1% 
AEP) € ‘000 

AAD (€ ‘000) Damage (1% 
AEP) € ‘000 

Cork City 7,851 176,512 248 5,582 

19.3.2. Localised works option 

The localised works option involves the creation of defences to achieve a consistent standard 
of protection against tidal and fluvial flooding.  

To defend against tidal flooding, the localised works would involve raising or creating 
defences to achieve a consistent standard of protection (although not necessarily 100 year or 
200 year protection) along the quays through the City, and hence significantly reduce the 
frequency of tidal inundation of the City.  

To defend against fluvial flooding, the localised works option could act alone, or in conjunction 
with the optimised dam operation option, whereby: 

 it would provide protection against the residual risk of necessary high discharges from 
the dam (and inflows from tributaries downstream), and / or,  

 it would enable greater discharges from the dam without flooding properties (i.e., 
providing protection to properties that would otherwise flood during moderate 
discharges from the dam) in advance of the flood peak to create greater storage, 
hence further reducing the peak flows downstream. 

The option in either form (stand-alone or integrated with dam operation), and in relation to 
tidal and / or fluvial flood protection, is likely to involve a range of components, including: 

 detailed structural inspection and assessment of some existing defences;  

 raising of low defences, and / or infilling of gaps in defences; 

 strengthening or replacing existing defences; and 

 installation of temporary defences across low access points (e.g. road bridges). 

A detailed MCA has not been undertaken for this option, as it would involve detailed and 
localised investigations that are not appropriate for a catchment-scale study. During the 
detailed assessment and design of the works, an MCA will be undertaken against sub-options 
for varying standards of protection to determine the optimum design. However, the MCA 
score for this option is not likely to be significantly different to the MCA score for a full defence 
scheme.  

Development of this option in conjunction with the optimised dam operation will also involve 
additional hydraulic model runs of the Lower Lee model to simulate flooding under a range of 
discharges from the dam and corresponding, appropriate inflows from the tributaries 
downstream of the dam, against one or two tidal boundaries.  From this, localised protection 
works (for properties downstream of the dam as well as in Cork City) can be assessed for a 
range of discharge / inflow levels, to derive the most cost-effective and robust option. 
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The works would be progressed on a ‘no regrets’ basis, to provide protection for the most 
vulnerable areas in the short-term, with further works undertaken as necessary to optimise 
the reduction in flood risk in conjunction with the optimised dam operation. 

The OPW has recently commissioned the Lower Lee Flood Risk Management Scheme, which 
will progress the recommendations for the Lower Lee and Cork City. The study will undertake 
a detailed assessment of the further optimisation of the operation of Carrigadrohid and 
Inniscarra reservoirs coupled with localised flood defences as a viable flood risk management 
option to reduce fluvial flood risk along the Lower Lee and for Cork City in particular. 
Localised defences through Cork City to provide protection against tidal inundation will also 
be investigated. 
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20. Summary and recommendations 

This report summarises all the work that has been undertaken to develop the flood risk 
management strategy for the Lee catchment, as well as describing the option appraisal 
process in more detail. A significant amount of detailed analysis has been undertaken to 
produce the key project deliverables, including the defence asset database, hydraulic models, 
flood hazard and risk maps and the CFRMP. The quality of the deliverables is dependent on 
the quality of the datasets used. In this chapter, we review the main datasets used throughout 
the study and make recommendations for improvement for future revisions of the Lee CFRAM 
Study and nationally. Further project specific recommendations are contained within the 
relevant project reports.  

20.1. Hydro-meteorological data collection network 

A number of issues were identified with the hydrometric and meteorological data in the 
catchment during the hydrological assessment. The main issues and recommendations are 
listed below: 

(i) Digitise all available hydrometric information for all gauges in the catchment.  A 
significant amount of the existing record is in paper chart form and not readily 
available. It is recommended that this paper record should be digitised so that it is 
available for future updates of this study.  Appendix A4 of the Hydrology Report 
defines the length of paper records at the different stations. 

(ii) Establish three additional rain gauges to aid rainfall runoff estimation in the east and 
south of the study area, namely (i) two additional rain gauges in the Owennacurra 
catchment, one at the base of the valley 1km north of Midleton, and another on a high 
spur between the Owennacurra and Leamlarra Rivers, and (ii) a new rain gauge in 
the Owenboy valley in the vicinity of Ballinhassig;  

(iii) Set up a hydrometric gauge for improving flow estimates on each of the Tramore, 
Curragheen, Glasheen, Kiln and Dungourney Rivers; and establish an additional 
hydrometric gauge (possibly temporary) on the Owenboy River to assist in future 
reviews of catchment runoff characteristics; 

(iv) Develop a strategy for groundwater monitoring for the city (i.e. long-term programme 
to monitor and study groundwater levels within the gravels, but also within the 
underlying strata, including specifically installed monitoring points within the Central 
Island and further data monitoring points in the future). 

20.2. Property database 

The property database developed for the Lee CFRAM Study was based on the An Post 
GeoDirectory and OSi mapping. There are a number of improvements that could be made to 
increase the accuracy of this database for future studies. 

(i) A number of errors were identified with the GeoDirectory including buildings 
incorrectly located, properties which do not exist and incorrect building codes. A list of 
the building and associated errors was compiled for the Lee CFRAM Study. It is 
recommended that these errors are forwarded to An Post for inclusion in future 
versions of the GeoDirectory. 

(ii) The floor area of buildings is determined from building polygon data. Building 
polygons can be generated from suitable OSi landline data with some minor 



Lee Catchment Flood Risk Assessment and Management Study 

Final Report  

 

 

256 

digitisation work. For the Lee CFRAM Study, landline data was only available for Cork 
City. Due to the cost of purchasing this data for the whole catchment, building 
polygons were manually generated by digitising building outlines from aerial photos. It 
is recommended that for future studies, landline data is obtained for the study area. 

20.2.1. Defence asset survey 

The flood defence asset survey was an extensive aspect of work but its usefulness to the 
options work was limited due to the assets surveyed. The following recommendations are 
made to improve the database for future updates of the study: 

(i) Further consideration should be given to identifying flood defence assets within the 
Lee CFRAM Study area with consideration given to the value of the areas which 
defences are protecting. A number of lengths of assets were surveyed as part of the 
FDAD which do not provide protection to properties or significant infrastructure assets 
and did not add value to the hydraulic modelling and options appraisal process. 

(ii) Consideration should be given to surveying the land commission embankments in the 
Harbour AU (taking the above bullet point into account). 

20.2.2. Option appraisal 

The option appraisal process was developed for the Lee CFRAM Study and a number of 
recommendations are made here with a view to improving the process for future revisions of 
the study: 

(i) A total of 52 flood risk indicators were assessed for the Lee CFRAM Study. Not all of 
these indicators were in a useable GIS format and required a significant amount of 
work to determine the level of flood risk. For future revisions of the Lee CFRAM Study 
(and future studies), it is recommended that a review is undertaken of the usefulness 
of the indicator datasets for each objective and sub-objective for determining the 
baseline against which options are appraised. A summary of the indicators which 
should be reviewed is included in Appendix I. 

(ii) The valuations of residential and non-residential properties are required to determine 
the capping values for economically damaged buildings. Estimating current market 
values of non-residential properties was difficult and a number of methods for 
estimating the value of these properties were used. It is recommended that further 
work is undertaken to estimate more accurate capping values for non-residential 
properties. 

(iii) Costs for flood risk management options were primarily based on UK project costs. It 
is recommended that more Irish data is sourced and used to develop the unit cost 
data used for option costing. 
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21. Overview of the pilot CFRAM Study and 
recommendations for the future 

21.1. Introduction 

The purpose of this final chapter is to present an overview of the Lee CFRAM Study as a pilot 
project, consider its success in meeting the requirements of the EU Floods Directive, identify 
some of the key risks (to quality of outputs, programme and budget) and provide some 
recommendations for the national rollout of CFRAM studies. 

21.2. Overview of the Lee CFRAM Study 

Halcrow was appointed by OPW in August 2006 to undertake the Lee CFRAM Study as a 
pilot CFRAM study, prior to the rollout of these studies on a national basis. Throughout the 
3.5 years of this project (up to publication of the draft CFRMP in February 2010), there has 
been ongoing discussion and review to ensure that many of the methodologies developed for 
the Lee could be applied at a national level without significant adaptation.  The key steps of 
the process that resulted in the publication of the draft Lee CFRMP for consultation on 1 
February 2010 can be summarised as follows: 

(i) Review of existing information and data collection (including surveys); 

(ii) Assessment of flood risk (including, hydrological analysis, hydraulic modelling, flood 
mapping, damage assessment); 

(iii) Development and detailed assessment of options (including setting of objectives, 
indicators and targets, identifying measures and options, modelling of options and 
detailed MCA); 

(iv) Development of the flood risk management strategy. 

The SEA has been undertaken at the same time as all of the above steps and was fully 
integrated into the process. The results of the SEA are reported on separately in the SEA 
Environmental Report (Halcrow, 2013). Consultation has also been ongoing throughout the 
project and is a key component of this type of study to ensure the resulting strategy is 
environmentally appropriate. 

21.2.1. Programme 

The original programme for the Lee CFRAM Study was delivery of the draft Lee CFRMP 18 
months after commencement. The draft Plan was actually issued for consultation on 1 
February 2010, 42 months after the project started.  There are many reasons behind the 
significant delay but the main ones are summarised here: 

 Availability of topographical survey and aerial survey data when required; 

 Poor quality of hydrological data; 

 Complexity of the 2D hydraulic modelling of the Lower Lee and agreement on flood 
outlines to be adopted; and 

 Development of new options assessment methodology for Ireland and level of detail 
of that methodology. 
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Overall, the level of discussion and interaction with the OPW and Steering Group due to the 
nature of the pilot project meant that an 18 month programme was never realistic. 

21.2.2. Level of detail 

The level of detail required by the OPW for the hydrology, hydraulic modelling and flood maps 
is such that the outputs can be used for further detailed studies and the progression of flood 
risk management options. This requires extensive topographical and aerial surveys, detailed 
hydrological analysis and complex hydraulic modelling. Given the size of the catchment area 
and extent of watercourses being modelled, the completion of this work was not achievable in 
the original programme specified by the OPW.  There are implications for the rollout of these 
studies on a national basis and the meeting of the deadlines for completing flood mapping 
under the EU Floods Directive (see sections 21.3 and 21.4 for further details).  

Following on from the production of the flood mapping, the option assessment methodology, 
developed specifically for the Lee CFRAM Study in conjunction with OPW, also has a high 
level of detail.  The catchment was divided into a total of 30 assessment units for which 
measures/options were assessed. A total of 28 FRM objectives and sub-objectives with 52 
separate indicators were developed for options to be assessed against.  The objectives 
covered technical, economic, social and environmental criteria. Each objective had a global 
weighting (defined by OPW and the same for all assessment units) and a local weighting 
(varied for each assessment unit) which were multiplied by the score for that objective.   

The process developed is robust and provides the OPW with a methodology that could be 
applied on a national scale. However, the numbers of assessment units, objectives, sub-
objectives and indicators meant that the work undertaken to assess the options was data 
intensive and time consuming.  

21.2.3. Key outputs 

The main outputs from the study are: 

 Flood defence asset database; 

 ISIS 1D/2D hydraulic models of main watercourses and tributaries; 

 Flood extent, depth, velocity and hazard maps including uncertainty estimates; and 

 Lee Catchment Flood Risk Management Plan. 

In addition to the above key outputs, the following methods and templates have been 
developed and can be used on future studies; 

 Flood defence asset database; 

 Flood map formats; 

 Methodology for estimation of uncertainty in flood outlines; and 

 Option assessment methodology; global weightings, local weightings; FRM 
objectives; indicators and targets. 

The many outputs from the study will provide OPW and Cork City and County Councils with 
the tools to manage the flood risk in the Lee catchment into the future.  
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21.3. EU Floods Directive 

The Lee CFRAM Study commenced prior to the adoption of the EU Floods Directive in 
October 2007. However, the likely requirements of the Directive were known to the OPW and 
incorporated, as far as possible, into the brief for this study.  The main requirements (and 
implementation dates) of the Directive are: 

 Preliminary flood risk assessment (22 Dec 2011) 

 Flood hazard maps and flood risk maps (22 Dec 2013) 

 Flood risk management plans (22 Dec 2015) 

The outputs of the Lee CFRAM Study, as described in Section 21.2, generally meet the 
above requirements of the Directive. One exception is the flood risk maps, which are wholly 
based on economic risk and do not map numbers of people or economic activities at risk or 
potential pollution risks.  

The FRM objectives set for the Lee catchment cover all aspects of risk defined in the 
Directive (human health and life, environment, cultural heritage, economic activity and 
infrastructure). The Lee CFRMP contains all the elements set out in Chapter IV of the 
Directive. 

In other areas, the outputs of the Lee CFRAM Study go beyond that which is required by the 
Directive. Examples are: 

 Flood depth, velocity and hazard function maps are not explicitly required; 

 Flood extents with a high probability are only required ‘where appropriate’; the 10% 
AEP event is shown for all areas in the Lee catchment; 

 Water depths/levels and velocities/flows are only required to be shown ‘where 
appropriate’; tables of water levels are shown on all maps and flow values have been 
identified for a number of areas in the Lee catchment; and 

 The level of detail behind the Lee CFRAM Study outputs is significant and it is 
possible that a lesser level of detail could still meet the requirements of the Directive 
and achieve savings in budget and programme. 

21.4. Key risks 

Using the experience from the Lee CFRAM Study, the key risks to completion of the CFRAM 
studies being carried out on a national basis are: 

 Quality and availability of topographical survey data (quality of outputs); 

 Quality and availability of hydrometric data (quality of outputs); 

 Quality and availability of indicator datasets (quality of outputs); 

 Level of detail of hydrology and hydraulic modelling (programme); 

 Level of detail of option assessment methodology (programme); and 

 Accuracy of unit cost data for Ireland (quality of outputs). 
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21.5. Recommendations for the future 

This chapter is confined to recommendations for the undertaking of the national CFRAM 
studies based on the experience gained from working on the Lee CFRAM Study since 2006. 
Specific recommendations for the Lee CFRAM Study are contained in Chapter 20. Taking the 
key risks listed in Section 21.4 as a starting point, we would make the following 
recommendations for the rollout of CFRAM studies on a national basis: 

 Establish a national specification for topographical survey data; 

 Set up national datasets; 

 Develop a national method for identifying and dealing with culverts at risk of 
blockage; 

 Develop a unit cost database for Ireland; 

 Develop a standard method/database for estimating capping values for non-
residential properties; 

 Separate the consultation process from the SEA process and, in particular, 
incorporate consultation on draft flood maps as a requirement; 

 Reduce some of the level of detail to enable work to be completed within the 
timeframe for meeting EU Floods Directive deadlines (e.g. reduced number of maps, 
assessment units, objectives and indicators); 

 Ensure that APSRs selected are at significant risk of flooding and have a clear 
definition of ‘significant’ (e.g. greater than X number of properties at risk);  

 Reduce the number of hardcopy maps and some of the detail on the maps; 

 Set up a process for updating maps with improvements made at a local level (e.g. 
local authority or developer undertaking more detailed study in specific areas); and 

 Undertake research and development to determine dependency between river flow 
and tidal surge events around the Irish coastline. 

21.6. Conclusion 

As the Lee CFRAM Study is the pilot CFRAM study, many of the methodologies and 
processes have developed as the study has progressed. The work undertaken by the project 
team and Steering Group has always focussed on the Lee catchment but consideration has 
been given throughout to the national rollout of these studies and the requirements of the EU 
Directive on the assessment and management of flood risk. The combination of developing 
methodologies suitable for the Lee and also for application on a national basis has resulted in 
the programme extending from the original specification of 18 months to over 3 years.  
However, the overall process has resulted in a robust, transparent and defendable decision 
making framework for flood risk management the Lee catchment and in Ireland.  
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Glossary of terms 

Analysis Unit These cover large spatial scale and are large sub-catchments or areas of tidal 
influence. 

Annual exceedance probability (AEP) Historically, the likelihood of a flood event was 
described in terms of its return period. For example, a 1 in 100 year event could be expected 
to be equalled or exceeded on average once every 100 years. However, there is a tendency 
for this definition to be misunderstood.  There is an expectation that if such an event occurs, it 
will not be repeated for another 100 years. However, this is not the case; to try to avoid the 
misunderstanding, flood events are expressed in terms of the chance of them occurring in any 
year. This can be stated in two ways, namely a percentage or a probability. Taking the above 
example, we would say that this event has a one per cent, or 1 in 100, chance of being 
equalled or exceeded in any year. 

Aquaculture The cultivation of marine organisms in enclosures in coastal inlets and 
estuaries. 

Architectural Conservation Areas An Architectural Conservation Area is a place, area, 
group of structures or townscape of special architectural, historical, archaeological, artistic, 
cultural, scientific, social or technical interest or that contributes to the appreciation of a 
Protected Structure, and whose character should be preserved. 

Area of Potential Significant Risk these are existing urban areas with quantifiable flood risk. 

Assessment Unit Define the spatial scale at which flood risk management options are 
assessed. Assessment Units are defined on four spatial scales ranging in size from largest to 
smallest as follows: catchment scale, Analysis Unit (AU) scale, Areas of Potential Significant 
Risk (APSR) and Individual Risk Receptors (IRR).  

Average Annual Damages (AAD) Depending on its size (or severity), each flood will cause a 
different amount of flood damage. The average annual damage is the average damage in 
Euros per year that would occur in a designated area from flooding over a very long period of 
time. In many years there may be no flood damage, in some years there will be minor 
damage (caused by small, relatively frequent floods) and, in a few years, there will be major 
flood damage (caused by large, rare flood events). 

Benefit Cost Ratio A benefit cost ratio is the ratio of the benefits of a flood risk management 
option, expressed in monetary terms, relative to its costs. 

Benefits Those positive quantifiable and unquantifiable changes that a plan will produce, 
including damages avoided.  

Catchment A surface water catchment is the total area of land that drains into a watercourse.  

Catchment Flood Risk Management Plan (CFRMP) is a large-scale strategic planning 
framework for the integrated management of flood risks to people and the developed and 
natural environment in a sustainable manner. 

Digital Elevation Model (DEM) A DEM represents the topography (elevation) of an area.  

Estuarine A semi-enclosed coastal body of water with one or more rivers or streams flowing 
into it, and with an open connection to the sea. 
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EU Directive Legislation issued by the European Union that is binding on Member States in 
terms of the result to be achieved, but leaves choice as to methods. 

Eutrophic Waters rich in mineral and organic nutrients that promote excessive growth of 
plant life, especially algae causing water quality and ecological problems. 

Flood defence A structure (or system of structures) for the alleviation of flooding from rivers 
or the sea.  

Flood event  An occurrence of flooding. 

Flood depth maps Illustrate the estimated flood depths for areas inundated by a particular 
flood event.  This provides useful information on potentially dangerous areas of deep flood 
waters during a flood event.  

Flood extent maps Show the estimated area inundated by a flood event of a given AEP 
event.  The flood extents have no depth criterion, so even if the water depth is shown as 
1mm, it is designated as flooding. 

Flood hazard Refers to the frequency and extent of flooding to a geographic area. 

Flood hazard maps Show the harm or danger which may be experienced by people from a 
flood event of a given annual exceedance probability, calculated as a function of depth and 
velocity of flood waters.   

Flood risk Refers to the potential adverse consequences resulting from a flood hazard.  The 
level of flood risk is the product of the frequency or likelihood of flood events and their 
consequences (such as loss, damage, harm, distress and disruption).  

Flood Risk Management The activity of understanding the probability and consequences of 
flooding, and seeking to modify these factors to reduce flood risk to people, property and the 
environment. This should take account of other water level management and environmental 
requirements, and opportunities and constraints. It is not just the application of physical flood 
defence measures.  

Flood Risk Management Measure Structural and non-structural interventions that modify 
flooding and flood risk either through changing the frequency of flooding, or by changing the 
extent and consequences of flooding, or by reducing the vulnerability of those exposed to 
flood risks.  

Flood Risk Management Objectives These provide a basis by which the flood risk 
management options are assessed. Each objective and sub-objective has an indicator, 
minimum target and aspirational target. Options are scored on how well they perform in 
meeting the minimum and aspirational targets. 

Flood Risk Management Option Can be either a single flood risk management measure in 
isolation or a combination of more than one measure to manage flood risk. 

Flood Warning To alert people of the danger to life and property within a community.   

Floodplain Any area of land over which water flows or is stored during a flood event or would 
flow but for the presence of flood defences.  

Fluvial Pertaining to a watercourse (river, stream or lake).  
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Fulachta fiadh An archaeological site surviving as a low horseshoe-shaped mound of 
charcoal-enriched soil and heat shattered stone with a slight depression at its centre showing 
the position of the pit. 

Geographical Information System (GIS) A GIS is a computer-based system for capturing, 
storing, checking, integrating, manipulating, analysing and displaying data that are spatially 
referenced.  

Geomorphology The science concerned with understanding the form of the Earth's land 
surface and the processes by which it is shaped, both at the present day as well as in the 
past.  

Green Belt A land use designation used to retain areas of largely undeveloped or agricultural 
land surrounding or adjacent to urban areas. 

Groundwater Water occurring below ground in natural formations (typically rocks, gravels 
and sands). The subsurface water in the zone of saturation, including water below the water 
table and water occupying cavities, pores and openings in underlying soils and rocks. 

Habitat The place where an organism or species normally lives and is characterised by its 
physical characteristics and/or dominant type of vegetation. 

High End Future Scenario (HEFS) Represents extreme changes in drivers of flooding, such 
as climate change and land use change, by 2100. 

Hydraulic Model Software tool to solve advanced mathematical equations, based on a 
variety of parameters, to provide an estimate on water levels, flows and velocities in a 
watercourse. 

Hydrologically corrected DEM The hydrologically corrected DEM consists of a surface 
model of the catchment (20m grid cell resolution) which maintains sensible drainage 
conditions and allows transfer of water across the surface 

Impermeable Used to describe materials, natural or synthetic, which have the ability to resist 
the passage of fluid through them. 

Individual Risk Receptors Essential infrastructure assets such as a motorway or potentially 
significant environmentally polluting sites. 

Inundation To cover with water - especially flood waters. 

ISIS 1D/2D hydraulic computer modelling software developed by Halcrow Group Ltd. 

Land Management Various activities relating o the practice of agriculture, forestry, etc.  

Land Use Various designations of activities, developments, cropping types, etc, for which 
land is used.  

Landscape character areas (LCA) Single unique areas that are the discrete geographical 
area of a particular landscape type. Every LCA is geographically specific and has its own 
distinctive character and sense of place based upon patterns of geology, landform, land use, 
cultural, historical and ecological features. 
 
Landscape Protection Zones Planning designation within Cork City to protect the landscape 
character of particular areas. 
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LiDAR Light Detection and Ranging (LiDAR) is an airborne topographical mapping technique 
that uses a laser to gather information on the shape and height of the ground.  

Mid Range Future Scenario (MRFS) This is a future flood risk management scenario and 
considers the more likely estimates of changes to the drivers that can influence future flood 
risk in the Lee catchment by 2100. 

Natura 2000 European network of protected sites which represent areas of the highest value 
for natural habitats and species of plants and animals which are rare, endangered or 
vulnerable in the European Community. The Natura 2000 network will include two types of 
area. Areas may be designated as Special Areas of Conservation (SAC) where they support 
rare, endangered or vulnerable natural habitats and species of plants or animals (other than 
birds). Where areas support significant numbers of wild birds and their habitats, they may 
become Special Protection Areas (SPA). SACs are designated under the Habitats Directive 
and SPAs are classified under the Birds Directive.  

Natural Heritage Area An area of national nature conservation importance, designated under 
the Wildlife Act 1976 (as amended), for the protection of features of high biological or earth 
heritage value or for its diversity of natural attributes. 

Permeable Able to be penetrated by water. 

Programme of Measures A list or timetable of intended actions. 

Protected Structure A structure that a planning authority considers to be of special interest 
from an architectural, historical, archaeological, artistic, cultural, scientific, social, or technical 
point of view. 

Ramsar site Wetland site of international importance designated under the Ramsar 
Convention on Wetlands of International Importance 1971, primarily because of its 
importance for waterfowl. 

Return Period The average interval in years between events of similar or greater magnitude 
(e.g. a flow with a return period of 1 in 100 years will be equalled or exceeded on average 
once in every 100 years). However, this does not imply regular occurrence, more correctly the 
100 year flood should be expressed as the event that has a 1 per cent probability of being 
met or exceeded in any one year.  

Riparian Relating to the strip of land on either side of a watercourse. 

Riverine Pertaining to a watercourse (river or stream) and its floodplain.  

Run-off That part of rainfall which finds its way into streams, rivers etc and flows eventually to 
the sea 

Rural Area Watercourses (RAW) are in areas where the flood risk was, at the outset of the 
Study, considered to be moderate. 

Salmonid Part of the family Salmonidae that includes trout and salmon. 

Scenario A possible future situation, which can influence either catchment flood processes or 
flood responses, and therefore how successful flood risk management policies/measures can 
be.  Scenarios are usually made up of a combination of the following: urban development 
(both in the catchment and river corridor); change in land use and land management practice 
(including future environmental designations); or climate change. 
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Souterrain Underground structure associated with the Iron Age. 

Special Area for Conservation (SAC), candidate Special Area for Conservation (cSAC) 
SACs are internationally important sites, protected for their habitats and non-bird species. 
They are designated, as required, under the EC Habitats Directive. A cSAC is a candidate 
site, but is afforded the same status as if it were confirmed.  

Special Protection Area (SPA) SPAs are sites of international importance for breeding, 
feeding and roosting habitat for bird species. They are designated, as required, under the EC 
Birds Directive.  

Stakeholder A person or organisation with a share or interest in a project or entity. 

Steering Group The Steering Group oversees the production of the CFRMP and is expected 
to comprise key OPW staff together with staff from other local authorities or major 
stakeholders, where appropriate. 

Strategic Environmental Assessment (SEA) Assessment under EU Directive 2001/41/EC. 
SEA is a multi-staged process, designed to enable the integration of environmental 
considerations at key stages of the plan development process and maximise the potential for 
environmental impacts to be minimised. 

Surface Water Water in rivers, estuaries, ponds and lakes.  

Sustainability A concept that deals with mankind’s impact, through development, on the 
environment. Sustainable development has been defined as “Development that meets the 
needs of the present without compromising the ability of future generations to meet their own 
needs.” (Brundtland, 1987). Sustainability in the flood risk management context could be 
defined as the degree to which flood risk management options avoid tying future generations 
into inflexible or expensive options for flood defence. This usually includes consideration of 
other defences and likely developments as well as processes within a catchment.  

The Office of Public Works (OPW) The lead agency with responsibility for flood risk 
management in Ireland. 

Tidal Related to the sea and its tide. 

Topography Physical features of a geographical area. 

Urban Area Watercourses (UAW) are located in cities, towns and villages subject to 
flooding, and other areas understood to be prone to flooding and for which significant 
development is anticipated.  

Water courses Water features include rivers, lakes, ponds, canals, harbours and coastal 
waters. 

Water Framework Directive (WFD) EU Water Framework Directive 2000/60/EC sets out a 
system for the integrated and sustainable management of river basins so that the ecological 
quality of waters is maintained in at least a good state or is restored. The Directive lays down 
a six-yearly cycle of river basin planning. 

Wildfowling The practice of hunting ducks, geese, or other waterfowl, either for food, sport, 
or both. 
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Wildfowl Sanctuary Site designated under the Wildlife Act 1976 (as amended), for the 
protection of wildfowl. 
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List of abbreviations 

AAD  Annual Average Damages 

AEP  Annual Exceedance Probability 

AOD  Above Ordnance Datum 

APSR  Areas of Potential Significant Risk 

AU  Analysis Unit 

BCR  Benefit Cost Ratio 

CFRAM Catchment Flood Risk Assessment and Management  

CFRMP  Catchment Flood Risk Assessment and Management Plan 

DTM  Digital Terrain Model 

EPA  Environmental Protection Agency  

ESB  Electricity Supply Board 

EU  European Union 

FRM  Flood Risk Management 

HEFS  High End Future Scenario 

IRR  Individual Risk Receptor 

Km  Kilometres 

km2  Square kilometres 

LiDAR  Light Detection And Ranging 

m  metres 

m3  Cubic metres 

MCA  Multi Criteria Analysis 

MDSF  Modelling Decision Support Framework 

mm  millimetres 

MRFS  Mid Range Future Scenario 

OPW  Office of Public Works 

RAW  Rural Area Watercourse 

SAC  Special Area of Conservation 

SEA  Strategic Environmental Assessment 

SPA  Special Protection Area 
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SWRBD South Western River Basin District 

SWRFB South Western Regional Fisheries Board 

UAW  Urban Area Watercourse 

WFD  Water Framework Directive 

WTP  Water Treatment Plant 

WWTW  Waste Water Treatment Works 

Yr  Year 
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Technical Notes Date Description 

Review of the Lee and Suir 
Catchments Channel 
Survey Tender Documents 

August 
2006 

Provides a review of the ‘Lee and Suir 
Catchments Channel Survey Tender 
Documents’ with particular reference to 
Halcrow’s requirements for the Lee Catchment 
FRAM study. 

Consultation Plan  October 
2006 

Sets out the consultation plan for the study and 
associated Strategic Environmental Assessment 
(SEA). This document defines the proposed 
programme of external consultation (i.e. outside 
the Steering Group) and communication. 

Mapping Uncertainty  October 
2006 

Presents a number of options which might be 
used to show uncertainties in flood extent maps.  
Note prepared to inform subsequent discussions 
about quantifying and mapping the uncertainties 
associated with flood risk mapping. 

Flood map notes  October 
2006 

Contains an overview of the flood map samples 
created for the flood mapping meeting held on 
24th October 2006. The sample flood maps 
informed subsequent discussion on the 
proposed flood mapping formats for the study. 

Geospatial flood map 
metadata  

October 
2006 

Provides an introduction to metadata for 
geospatial flood map data. The note was 
prepared as a starting point for developing the 
geospatial and metadata requirements for the 
study discussed at the meeting on 24th October 
2006. 

Report on Public Information 
Days – December 2006  

December 
2006 

Contains a summary on the seven public 
information and consultation days (PIDs) that 
were held in various locations throughout the 
Lee Catchment in December 2006. 

Recommendations for Flood 
Risk Management 
Strategies in the Docklands 
Local Area Plan  

January 
2007 

Provides feedback on the current LAP proposals 
and suggests temporary development control 
guidelines to be considered whilst the Lee 
CFRMP is being developed. Technical note 
prepared following a workshop on the proposed 
Docklands Local Area Plan (LAP) on 6 
November 2006 

Site visit to Baile Mhic Íre 
and Baile Bhuirne  

March 2007 Provide a brief account of the flooding in Baile 
Mhic Íre and Baile Bhuirne on the 7 and 9 
December 2006 following an extensive site visit 
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and discussion with local residents and business 
owners on 11 December 2006.  

Recommended changes to 
Urban and Rural Areas  

January 
2007 

Details the changes to the classification of the 
Urban and Rural Areas (UA / RA) that were 
identified to assist in the hydraulic modelling.  
These changes are suggested based on 
knowledge of the catchment obtained through 
site walkovers, OSi mapping and aerial 
photography. 

Response to OPW’s Survey 
Location Plan Queries  

January 
2007 

Provides details on Halcrow’s response OPW 
queries regarding the cross section location 
plan. 

SWRBD data  January 
2007 

Provides a summary on using the SWRBD data 
within the study. 

Docklands preliminary 
hydraulic impact 
assessment  

February 
2007 

Reports on the results of the hydraulic impact 
assessment of the proposed South Docklands 
developments to determine and quantify 
whether or not there is an impact on other high 
risk areas in Cork City.  

Identification of Modelling 
Studies (UK) to support 
R&D into Assessing and 
Mapping Uncertainty in 
Flood Extents  

March 2007 Provides a summary of studies to be used in the 
development and validation of our methodology 
in mapping uncertainty. 

Climate change review - 
Sea level rise and increase 
in river flows  

May 2007 Literature review with the aim of providing a 
range of potential values for sea level rise and 
increase in precipitation within the Lee 
catchment area.   

HRSC dataset  May 2007 Details the options that were considered to 
replace the Cork City HRSC DEM with a DTM 
following issued identified with the HRSC data. 

Land use change – 
afforestation & urban 
development  

May 2007 Sets out the possible implication of afforestation 
and urban development on the hydrological 
processes in the Lee catchment.   

Groundwater Desk Study 
Findings  

May 2007 Provides a brief evaluation of groundwater 
flooding in the vicinity of Cork City.  

Future drivers of flood risk  July 2007 Discusses a number of drivers that can influence 
future flood risk in the Lee catchment including 
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changes in climate, land use and urban growth.  
The note provides details on how the drivers 
could affect future flood risk across the 
catchment. 

Survey Check  July 2007 Provides information on a comparison between 
specified channel and structure cross sections 
and the channel and structure cross sections 
surveyed by Maltby Land Surveys (MLS). 

 

OSi Place Data  September 
2007 

Explains the importance of obtaining OSi Place 
(vector format) data for use on the Lee CFRAMS 
and other CFRAM studies in Ireland.  

Place data options  October 
2007 

Follows on from technical note No.19, outlining a 
number of other options available for obtaining 
similar data to the OSi Place data. 

Flooding 10 January 2008  January 
2008 

Provides information on the site visit carried out 
by Halcrow on 10 January 2008 following 
flooding in the catchment. 

Lower Lee Hydraulic Model 
Instability Solutions  

June 2008 A brief description of various approaches to 
resolve the instability issues with the Lower Lee 
model and/or provide alternative methods of 
solution and their advantages and 
disadvantages 

Harbour model - removal of 
flooded areas  

August 
2008 

Outlines how a number of areas around the 
harbour model domain have been removed from 
the predicted flood extent maps due to the fact 
that those areas did not display any hydraulic 
connectivity to the main body of flood waters. 

Comparison of predicted 
water levels in Cork Harbour  

November 
2008 

Summarises the results from a number of 
studies commissioned in the recent past 
examining both historic and predicted extreme 
water surface levels throughout the harbour for 
various conditions.  

Lower Lee (Model 8) 
Calibration  

February 
2009 

Summarises the results of the calibration runs 
on the Lower Lee model. Three calibration 
events have been investigated, namely: 
November 2002, October 2004 (Tidal event) and 
December 2006. 

November 2000 Event  February Presents comparisons between the flood extents 
depicted in a number of photographs that were 
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2009 taken during a flood event that occurred on the 
River Lee catchment on 28 November 2000 and 
the flood extents predicted by the hydraulic 
model. 

Individual Risk Receptors  July 2009 Presents a number of options for assessing 
IRRs in the Lee catchment. 

Justification of fluvial flood 
maps  

March 2010 Details the review of the Lower Lee model 
hydrology and calibration that has been 
undertaken to confirm the basis of the current 
10% AEP fluvial flood map upstream of Cork 
City and suggest potential solutions to address 
Cork City Council’s concerns regarding the 
extent of flooding in Cork City  

Method Statements Date Description 

Joint probability analysis of 
river flow and sea level  

April 2007 Sets out the joint probability methodology to be 
adopted for each hydraulic model within the 
study. 

Sub-catchment delineation 
for hydraulic model input  

May 2007 Sets out the principles and method to be used 
when integrating the hydrological inflows into the 
hydraulic models. 

Objective development 
process  

October 
2008 

Sets out the principles and methods to be used 
for developing the objectives against which the 
flood risk management options are assessed 
during the detailed multi-criteria analysis. 

Option development 
process  

October 
2008 

Sets out the principles and methods to be used 
for the development of flood risk management 
options for the Lee catchment. 

Cost benefit analysis  July 2008 Sets out the principles and methods to be used 
when undertaking the cost benefit analysis for 
the Lee CFRAMS. 
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Stakeholders involved in the Lee CFRAMS 

Coastal and Marine Resources Centre (CMRC)  

Coillte Teoranta 

Cork Business Association 

Cork Chamber 

Cork City Council  

Cork County Council 

Cork Environment Forum 

Cork Harbour Alliance for a Safe Environment 

Department of Agriculture, Fisheries and Food (DAFF) 

Department of Environment, Heritage and Local Government (DEHLG) 

Department of Communications, Energy and Natural Resources (DCMNR) 

East Cork Area Development Ltd 

Electricity Supply Board (ESB) 

Environmental Protection Agency (EPA) 

Forest Service (Dept of Agriculture) 

Irish Creamery Milk Suppliers Association 

Irish Farmers Association 

Marine Institute 

National Roads Authority 

Naval Service 

Office of Public Works (OPW) 

Passage West Town Council 

Port of Cork 

South West Regional Authority 

South Western Regional Fisheries Board  

South Western River Basin District (SWRBD)  
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Data_ID Superseded Category Name of data item
Data available from 
(Person)

Data available from 
(Organisation)

Type of data
Hard copy/ 

Digital

1 N General Information LEE FRAM contact details John Martin OPW Spreadsheet Digital

2 N Channel cross sectional 
survey

Lee and Suir Catchments Channel 
Survey Tender Documents (without 
Suir)

Andy Barron (EA - W) Document Digital

3 N Hydrology Hydrological Boundary Map Scott Baigent (JBB) JBB Map Digital

4 N Hydrology Hydrological data requirements Scott Baigent (JBB) JBB Document Digital

5 N SEA
Cork City Development Plan 2004, 
Chapter 7 - Environmental 
Management

Cork City Council Website 
www.cork.ie CCityC Document Digital

6 N Cork Docklands Cork Docklands Development 
Strategy 2001 - Chapter 8

Cork City Council Website 
www.cork.ie CCityC Document Digital

7 N SEA SWRBD South West River Basin 
District Summary Report

SWRBD Website 
www.swrbd.ie SWRBD Document Digital

8 N Flood Risk
CIRIA C624 Development and Flood
Risk - Guidance for the Insurance 
Industry

Halcrow Library Document Digital

9 N Flood Risk Predicted high tide levels for Cork 
City - September 2006 John Martin OPW Document Digital

10 N Cork Docklands 

Docklands development Strategy - 
Surface Water Drainage Study 
Report Volume 1, Volume 2, Volume 
3 and drawings

Seamus Coughlan CCityC Document Digital

11 N Asset Survey

Cork South Docklands - Existing 
quay walls and jetties. Preliminary 
Engineering Assessment. Draft 
Report

Seamus Coughlan CCityC Document Digital

12 N Cork Docklands -Priority 
Work

Aerial photo of the South Cork 
Docklands Area Seamus Coughlan CCityC photos Digital

13 Y Mapping Discovery series 50000 scale raster 
maps John Martin OPW GIS data Digital

14 N Mapping 6 inch 10560 Scale Raster Tiles John Martin OPW GIS data Digital

15 N Mapping 50000 scale vector drawing tiles John Martin OPW GIS data Digital

16 N Mapping 50000 scale contour dxf files John Martin OPW GIS data Digital

17 N SEA

Development of Strategic
Environmental Assessment (SEA)
Methodologies for Plans and
Programmes in Ireland

EPA Website 
(www.epa.ie) EPA Document Digital

18 N Hydrology
Review of Flood Flow Ratings for 
Flood Studies Update. Final Report. 
March 2006

John Martin OPW Document Digital

19 N Asset Survey
AutoCAD drawing showing the quay 
wall survey of the South Docklands 
Area

Seamus Coughlan CCityC Drawing Digital

20 N Hydraulic modelling

Scoping Study to assess the status 
of Irelands tide gauge infrastructure 
and outline
current and future requirements

DCMNR 
(www.dcmnr.gov.ie) DCMNR Document Digital

21 N Mapping 10560 tfw files John Martin OPW GIS data Digital

22 N Mapping 2006 Discovery series 50000 scale 
raster maps John Martin OPW GIS data Digital

23 N Hydraulic modelling
Docklands development Strategy - 
Surface Water Drainage Study - 
Raw data used by Tobin's

Seamus Coughlan CCityC Spreadsheets Digital

24 N Hydrology Daily rainfall data Liam Keegan MetE Spreadsheets Digital

25 N Newsletter
Outline of the proposed Lee CFRAM 
Study John Martin OPW Document Digital

26 N Hydrology Lee Catchment Boundary John Martin OPW GIS data Digital

27 N Newsletter River Nore - Kilkenny. Sample 
newsletter (April 2003) John Martin OPW Document Digital

28 N Hydrology
Hydrometric data from the EPA 
relating to five stations within the 
catchment

Rebecca Quinn EPA Spreadsheets Digital



Data_ID Superseded Category Name of data item
Data available from 
(Person)

Data available from 
(Organisation)

Type of data
Hard copy/ 

Digital

29 N Hydraulic modelling
Tidal Gauge data from City Council 
gauge in the city quays used by 
Tobins as part there drainage study

Seamus Coughlan CCityC Spreadsheets Digital

30 N Mapping Shapefile of the Cork City Main 
Drainage system Eileen Doyle CCityC GIS data Digital

31 N SEA Cork county heritage plan 2005 -
2010

Cork City Council Website 
www.cork.ie CCityC Document Digital

32 N SEA Sysnthesis of existing information on 
the environment of Cork Harbour Peter O Donoghue CCoC Document Hard

33 N Hydraulic modelling Report on Ballincollig Bypass 
Drainage Peter O Donoghue CCoC Document Hard

34 N SEA
Cork Harbour Main Drainage 
Scheme - Environmental Impact 
Statement

Peter O Donoghue CCoC Document Hard

35 N Hydraulic modelling 
Report on Carragaline Western 
Relief Road - Oweaboy bridge 
crossing - hydraulic study

Peter O Donoghue CCoC Document Hard

36 N Hydraulic modelling 
Cork Harbour Main Drainage 
Scheme - Preliminary report - 
Volumes 1 and 2

Peter O Donoghue CCoC Document Hard

37 N Hydraulic modelling Midleton Sewage treatment plant - 
preliminary report Peter O Donoghue CCoC Document Hard

38 N Mapping
50000 scale vector dxf data merged. 
Vector data of the catchment 
merged into one file

Rob Berry HGL GIS data Digital

39 N Mapping
50000 scale vector mapinfo data 
merged. Vector data of the 
catchment merged into one file

Rob Berry HGL GIS data Digital

40 N Hydrology

Hydrometric data from the OPW 
relating to four stations - Quality 
codes, rating equations and period 
of recorded data

Peter Newport OPW Documents Digital

41 N Hydrology
Hydrometric data from the OPW 
relating to four stations. Water level 
data

Peter Newport OPW Spreadsheets Digital

42 N Hydraulic modelling
Tidal gauge data from Port of Cork 
for the Tivoli and Cobh stations. 
Digital data for the last four years

Kevin O Callaghan POC Text files Digital

43 N Hydraulic modelling MarCon Cork harbour Model domain Alan Berry MCON GIS data Digital

44 N Hydraulic modelling
Marathon Oil Platform - surge data 
from Met Eireann - water level data 
from 2002 to 2006

Liam Keegan MetE Spreadsheets Digital

45 N Hydrology Met Eireann data for the Roches 
Point station Liam Keegan MetE Spreadsheets Digital

46 N Hydrology Return period table for Cork Airport Liam Keegan MetE Text files Digital

47 N Hydraulic modelling Hydrographic survey data (2006) - 
Cork harbour Hydrograhic Surveys Hydrograhic Surveys Text files Digital

48 N Hydrology
Hydrometric data for two stations - 
19009 and 19017. rating curve for 
19009. 

Rebecca Quinn EPA Spreadsheets Digital

49 N Mapping
Lee catchment - river centrelines 
broken down into the urban and 
rural area water bodies

Peter Lowe (OPW) OPW GIS data Digital

50 N Mapping Hydro DTM of the catchment Peter Lowe (OPW) OPW GIS data Digital

51 N Flooding Reports from 
FHM website

Report on flooding in Cork Ciry - 
January 1996

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital

52 N Flooding Reports from 
FHM website

Glasheen Stream Improvement Cork
City

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital

53 N Flooding Reports from 
FHM website

Photos from Paddy's Block 
Rigaskiddy. Co Cork.pdf

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website photos Digital

54 N Flooding Reports from 
FHM website

Photos of coastal flooding at Graball 
bay Crosshaven Co Cork

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website photos Digital

55 N Flooding Reports from 
FHM website

Photos of coastal flooding at the 
Point, Crosshaven.

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website photos Digital



Data_ID Superseded Category Name of data item
Data available from 
(Person)

Data available from 
(Organisation)

Type of data
Hard copy/ 

Digital

56 N Flooding Reports from 
FHM website

Photos of coastal flooding at 
Myrtleville Co Cork

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website photos Digital

57 N Flooding Reports from 
FHM website

Photos of coastal flooding at 
Fountainstown Strand Co Cork.

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website photos Digital

58 N Flooding Reports from 
FHM website

Photos of coastal flooding at 
Ringabella Co Cork

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital

59 N Flooding Reports from 
FHM website

Carrigaline area meeting minutes 
April 2005

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital

60 N Flooding Reports from 
FHM website

Carrigaline flood report October 
2004

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital

61 N Flooding Reports from 
FHM website

Photos of flooding in  Blarney village 
from February 1990.

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website photos Digital

62 N Flooding Reports from 
FHM website

Aerial photos of flooding in the Lee 
catchment from 5th of December 
2000

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website photos Digital

63 N Flooding Reports from 
FHM website

Flooding from November 2000 - 
Putlands Bridge-Waterloo Junction

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website photos Digital

64 N Flooding Reports from 
FHM website Robertscove Coastal Flooding 

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website photos Digital

65 N Hydrology Register of Hydrometric gauging 
stations in Ireland

EPA Website 
(www.epa.ie) EPA photos Digital

66 N Flooding Reports from 
FHM website

Newspaper article from the Irish 
Examiner from August 1987 relating 
tp flood control from Inishcarra dam

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Newspaper article Digital

67 N Flooding Reports from 
FHM website

Evening Echo Newspaper article 
from 6.08.1986 - flooding in Cork

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Newspaper article Digital

68 N Flooding Reports from 
FHM website

Lee flood control and Dam safety - 
support document on Flood 
Forecast modelling for Cork

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital

69 N Flooding Reports from 
FHM website

Flood Warning Systems in Cork 
County

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital

70 N Flooding Reports from 
FHM website

Letter regarding flooding at 
Senandale Cloghroe

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital

71 N Flooding Reports from 
FHM website

Report on the Flooding Levels from 
February 2002

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital

72 N Flooding Reports from 
FHM website

Flood extent maps for the Lower Lee
for the August 1986 Flood Event

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Map Digital

73 N Flooding Reports from 
FHM website

Report on the November 2000 flood 
on the River Lee

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital

74 N Flooding Reports from 
FHM website

Met Eireann montly weather bulletin -
August 1986 storm

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital

75 N Flooding Reports from 
FHM website

Flooding in the Munster Blackwater 
Catchment 6 August 86.pdf

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital

76 N Flooding Reports from 
FHM website

Overview of Munster Flood August 
1986

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital



Data_ID Superseded Category Name of data item
Data available from 
(Person)

Data available from 
(Organisation)

Type of data
Hard copy/ 

Digital

77 N Flooding Reports from 
FHM website

Report on the River Lee Flood 5&6 
August 1986

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital

78 N Flooding Reports from 
FHM website

Report on the River Lee Flood 
February 1997.pdf

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital

79 N Mapping Downstream points for 
subcatchment boundaries Scott Baigent (JBB) JBB GIS data Digital

80 N Hydrology Climate Change - regional climate 
prediction models for Ireland

EPA Website 
(www.epa.ie) EPA website document Digital

81 N Hydraulic modelling The Glen, Bride and Kiln 
Improvement report (1982) Peter O Donoghue CCoC document Digital

82 N Hydraulic modelling Cork City Main Drainage report Peter O Donoghue CCoC document Hard

83 N Hydrology Rainfall data for the 8 OPW  met 
stations Peter Lowe (OPW) OPW Spreadsheets Digital

84 N Hydrology Q1 and Q15 hydrometric data for the
Lee catchement - flow data Rebecca Quinn EPA Spreadsheets Digital

86 Y Mapping
Lidar data for the Upper and Lower 
Lee. Lidar data for the Lower Lee 
has been superceded 

John Martin OPW GIS data Digital

87 N Flooding Reports from 
FHM website

Newspaper Article from the Evening 
Echo Newspaper 

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Newspaper article Digital

88 N Flooding Reports from 
FHM website

Newspaper Article from the 
Examiner

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Newspaper article Digital

89 N Flooding Reports from 
FHM website

Newspaper Article from Independent
Press

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Newspaper article Digital

90 N Flooding Reports from 
FHM website

Newspaper Article from the Irish 
Times

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Newspaper article Digital

91 N Flooding Reports from 
FHM website

Newspaper Article from the Irish 
Times

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Newspaper article Digital

92 N Flooding Reports from 
FHM website Photos of flooding from Ballygarven

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website photos Digital

93 N Flooding Reports from 
FHM website Photos of flooding from Carragaline

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website photos Digital

94 N Flooding Reports from 
FHM website

Flooding report - Carragaline 
Crosshaven Road - November 2004

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Document Digital

95 N Flooding Reports from 
FHM website

Flooding report - Carragaline - 
November 2002

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Document Digital

96 N Flooding Reports from 
FHM website

Photos of flooding from Carragaline -
January 2005 and November 2002

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website photos Digital

97 N Flooding Reports from 
FHM website

Photos of flooding from Carraline 
from November 1994

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website photos Digital

98 N Flooding Reports from 
FHM website Photos of flooding from Douglas

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website photos Digital

99 N Flooding Reports from 
FHM website

Photos of flooding from Water Rock 
in Mideleton

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital

100 N Flooding Reports from 
FHM website

Document of recorded flooding 
complaints for the 1988 flood event

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital



Data_ID Superseded Category Name of data item
Data available from 
(Person)

Data available from 
(Organisation)

Type of data
Hard copy/ 

Digital

101 N Flooding Reports from 
FHM website Kilnarlery flood study

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital

102 N Flooding Reports from 
FHM website

Report on the November 2000 flood -
County Cork South

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website document Digital

103 N Flooding Reports from 
FHM website

Photos of coastal flooding at 
Ringabella 

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website photos Digital

104 N Hydrology EPA Water level data for 7 
hydrometric stations Rebecca Quinn EPA Spreadsheets Digital

105 N Hydrology

EPA rating curves for hydrometric 
stations 19036, 19037, 19038, 
19039, 19040, 19041, 19042 and 
19043

Rebecca Quinn EPA Document Digital

106 N Hydrology
Hydrological subcatchment 
boundaries generated using the 20m
DEM and ArcGIS 8.3

Alvin Pedzai (HGL) HGL GIS data Digital

107 N SEA Availability of data from the SWRBD SWRBD - Dominic Casey SWRBD Spreadsheets Digital

108 N Mapping 450K mapping from Osi John Martin OPW GIS data Digital

109 N Hydraulic modelling Cork Main Drainage Scheme 
documents and drawings Eamon Walsh CCityC Document Hard

110 N Mapping 5000 scale Osi mapping data John Martin OPW GIS data Digital

111 N Hydraulic modelling Scanned documents of the Tidal 
Gauges from the Port of Cork Alan Berry MCON Document Digital

112 N Hydraulic modelling
Tidal gauge records from the ESB 
Marina point tidal gauge in Cork 
Harbour

Tom Gary  (ESB) ESB Charts Hard

113 N Hydrology
Comparison of Catchment 
boundaries, subcatchment maps 
and technical note

Alvin Pedzai (HGL) HGL Documents Digital

114 N Flooding Reports from 
FHM website

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Documents Digital

115 N Flooding Reports from 
FHM website

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Documents Digital

116 N Flooding Reports from 
FHM website

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Documents Digital

117 N Flooding Reports from 
FHM website

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Documents Digital

118 N Flooding Reports from 
FHM website

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Documents Digital

119 N Flooding Reports from 
FHM website

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Documents Digital

120 N Flooding Reports from 
FHM website

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Documents Digital

121 N Flooding Reports from 
FHM website

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Documents Digital

122 N Flooding Reports from 
FHM website

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Documents Digital

123 N Flooding Reports from 
FHM website

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Documents Digital



Data_ID Superseded Category Name of data item
Data available from 
(Person)

Data available from 
(Organisation)

Type of data
Hard copy/ 

Digital

124 N Flooding Reports from 
FHM website

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Documents Digital

125 N Flooding Reports from 
FHM website

Flood Hazard Mapping 
(FHM) website 
www.floodhazardmapping.
ie

OPW FHM website Documents Digital

126 N Mapping Corine landcover data John Martin OPW GIS data Digital

127 N Mapping Subsoil data John Martin OPW GIS data Digital

128 N Mapping 10m DTM for the entire Lee 
catchment John Martin OPW GIS data Digital

129 N Mapping Re issued Lidar data for the Lower 
Lee John Martin OPW GIS data Digital

130 N Cork Docklands 

JODA _ Cork South Docklands LAP -
surface water drainage and 
protection from flooding -  position 
paper

Aine Ryan (BSM) BSM Document Digital

131 N SEA Cork County Development Plan 
2003 Cork County Council CCoC Document Digital

132 N SEA South West Regional Authority - 
Regional Planning Guidelines Cork County Council CCoC Document Hard

133 N Channel cross sectional 
survey

Lee and Suir Catchment - Channel 
Survey Project - Completed tender 
November 2006 - Maltby Land 
Surveyors Ltd

OPW OPW Document Hard

134 N Channel cross sectional 
survey

Lee and Suir Catchment - Channel 
Survey Project - Completed tender 
November 2006 - Ewan Group

OPW OPW Document Hard

135 N Channel cross sectional 
survey

Lee and Suir Catchment - Channel 
Survey Project - Completed tender 
November 2007 - BKS

OPW OPW Document Hard

136 N Hydraulic modelling
River Lee control regulations from 
the ESB for there hydroelectric dams
on the River Lee - document

ESB ESB Document Hard/Digital

137 N Hydraulic modelling
River Lee control regulations from 
the ESB for there hydroelectric dams
on the River Lee - drawings

ESB ESB Drawings Hard

138 N SEA
Land ownership drawing of 
businesses located within the Cork 
South Docklands area

BSM BSM Drawings Hard

139 N Mapping Merged DEM for Cork City and 
surrounding areas. 2m resolution OPW OPW GIS data Digital

140 Y Hydrology

Max annual flow data has been 
updated to include gauge at healys 
bridge - see 160 0n the register. 
Rating equations from the ESB for 8 
gauging stations

ESB ESB Spreadsheets Digital

141 N Hydraulic modelling
Cross sections of the River Lee from 
Inishcarra Dam to the Waterworks 
weir in Cork City

ESB ESB Drawings Hard/Digital

142 N Hydraulic modelling
Appendix D from the Cork 
Docklands Crossing Feasability 
Study - hydraulic modelling

Mott Mac Donald MMDP Document Digital

143 N Mapping
Osi - Lee catchment data. 5000 
scale raster map data for a number 
of towns within the catchment 

OPW OPW GIS data Digital

144 N SEA Dry Water Flows and 95 percentile 
data 8 JUL_06 Dominic Casey SWRBD Spreadsheets Digital

145 N SEA

Surveillance monitoring and 
operational monitoring sites for the 
SWRBD for Rivers and Lakes in 
Cork

Dominic Casey SWRBD Spreadsheets Digital

146 N SEA Water quality Q values for rivers in 
the SWRBD Dominic Casey SWRBD Spreadsheets Digital

147 N SEA SWRBD Ground water absractions Dominic Casey SWRBD Spreadsheets Digital

148 N SEA SWRBD Surface water absractions Dominic Casey SWRBD Spreadsheets Digital

149 N SEA SWRBD Abstraction of groundwater 
and surface water volumes Dominic Casey SWRBD Spreadsheets Digital

150 N SEA Weir description and location (fish 
pass information) - spreadsheet 1 Dominic Casey SWRBD Spreadsheets Digital

151 N SEA Weir description and location (fish 
pass information) - spreadsheet 2 Dominic Casey SWRBD Spreadsheets Digital



Data_ID Superseded Category Name of data item
Data available from 
(Person)

Data available from 
(Organisation)

Type of data
Hard copy/ 

Digital

152 N SEA National GWB map - April 06 Dominic Casey SWRBD GIS data Digital

153 N SEA RPA_SPA data Dominic Casey SWRBD GIS data Digital

154 N Hydraulic modelling

Raw Bathymetric data from Mott 
Mac Pettits. Data consists of 3 
datasets; 1. PoC 2004 (Chart 
Datum); 2 Lee Tunnel 1995 (Malin 
Head); CMD 1991 (Cork Main 
Drainage Scheme) (Poolbeg 
Datum):

Mott Mac Donald MMDP GIS data Digital

155 N Asset Survey
Inventory of asset data for Cork 
Harbour (2004) made availabel by 
the CMRC. GIS Data

CMRC CMRC GIS data Digital

156 N Asset Survey
Inventory of asset data for Cork 
Harbour (2004) made availabel by 
the CMRC. Report data

CMRC CMRC GIS data Digital

157 N Cork Docklands 
Cork Docklands workshop 06/11/06/ 
Presentation by BSM on the South 
Docklands LAP

BSM BSM Presentation Digital

158 N Channel cross sectional 
survey

 Lee and Suir Catchments Channel 
Survey Tender Doc - FINAL_B OPW OPW Document Digital

159 N Mapping HRSC Aerial photo data for Cork 
City OPW OPW GIS data Digital

160 N Hydrology ESB max annual flow data including 
the gauge at Healys Bridge ESB ESB Spreadsheets Digital

161 N SEA Draft Cork City Heritage Plan 2006 - 
2011 

Cork City Council Website 
www.cork.ie CCityC Document Digital

162 N General Information

Catchment flood risk management 
planning
overview of objectives and benefits OPW OPW Document Digital

163 N Hydraulic modelling 
Flood level study.  Ballinacorra 
Grain Store Development, Midleton.  
Co. Cork

Peter O Donoghue CCoC Document Hard

164 N SEA

Draft Issues Workshop Report. 
CORK HARBOUR ISSUES 
WORKSHOP,
National Maritime College, June 9th 
2006

CMRC CMRC Document Digital

165 N Hydraulic modelling
Photos of flooding to the west of 
Cork City from flooding on the 
09/12/06

Anne Hennessy CCityC photos Digital

166 N Mapping
Description of the data on the DVD's 
relating to the Merged Digital Terrain 
Model

Jim McGrath (UCC) UCC Documents Digital

167 N Mapping Description of the data on the DVD's 
relating to the HRSC Aerial photos Jim McGrath (UCC) UCC Documents Digital

168 N Hydraulic modelling
Marathon Oil Platform - surge data 
from Marathon Oil - water level data 
from 1997 to 2002. Gaps in the data 

Maurice McCarthy 
(Marathon Oil) Moil Spreadsheets Digital

169 N Hydraulic modelling
Flooding reports from Cork City 
Council including newspaper articles 
and reports

Anne Hennessy CCityC Documents Digital

170 N Hydraulic modelling River Lee - Carrigadrohid Inundation 
Study August 1992 Anne Hennessy CCityC Documents Hard

171 N Hydraulic modelling River Lee - Cork City Inundation 
Study November 1992 Anne Hennessy CCityC Documents Hard

172 N Hydraulic modelling River Lee -Inundation Study March 
1988 Anne Hennessy CCityC Documents Hard

173 N Hydraulic modelling River Lee water levels in Cork City - 
Sensitivity to Inniscarra discharges Anne Hennessy CCityC Documents Hard

174 N Asset Survey Drawings of Quay walls in Cork City 
and around Cork Harbour Kevin O Callaghan POC Drawings Digital

175 N Asset Survey Aerial photos of Cork City from the 
2006 BKS survey Kevin O Callaghan POC GIS data Digital

176 N SEA List of Private nursing homes in 
County Cork Geraldine Gildea HSE Documents Digital



Data_ID Superseded Category Name of data item
Data available from 
(Person)

Data available from 
(Organisation)

Type of data
Hard copy/ 

Digital

177 N SEA Sevesco data and Road map for 
County Cork Julianne Coughlan CCoC GIS data Digital

178 N SEA

Landscape Character Assessment 
for Cork Harbour. Thesis by Conor 
Morrisey - a research assistant at 
the CMRC

Conor Morrissey (CMRC) CMRC Documents Digital

179 N Hydraulic modelling

Port of Cork. Strategic Development 
Study. Stage 3 Report. Volume 2. 
Mathematical Wave Modelling 
Study. June 2001. 

Kevin O Callaghan POC Documents Hard

180 N Hydraulic modelling

Port of Cork. Strategic Development 
Study. Stage 3 Report. Volume 3. 
Tidal and sediment transport 
modelling study. August 2001. 

Kevin O Callaghan POC Documents Hard

181 N SEA SWRBD Risk assessment data for 
the Lee catchement Dominic Casey SWRBD

GIS, Documents 
and excel 
spreadsheets 

Digital

182 N Survey Lee and Suir catchment channel 
survey Tender Documents John Martin OPW Documents Digital

183 N Asset Survey Asset Database Functional 
Specification - John Martin OPW Documents Digital

184 N SEA Forrest Service - Forrestry and 
Water Quality Guidelines

Frank Barrett (Forrest 
Service) FS Documents Hard

185 N SEA Forrest Service - Harvest and the 
Environment Guidelines

Frank Barrett (Forrest 
Service) FS Documents Hard

186 N SEA Forrest Service - Code of Best 
Forrest Practice - Ireland

Frank Barrett (Forrest 
Service) FS Documents Hard

187 N Hydraulic modelling SeaZone - Cork Harbour Modelling 
data SeaZone Szone GIS data Digital

188 N Hydrology
ESB digitised chart record data from 
the EPA for a number of ESB flow 
gauges

EPA EPA Spreadsheets Digital

189 N SEA

Database of datasets relating to 
natural heritage of Cork.  The 
password to open this database is 
Cork Audit

Sharon Casey (Cork Co 
Co) CCoC Spreadsheets Digital

190 N SEA

Full complement of Site Synopses 
for Special Areas of Conservation for
the country.

Sharon Casey (Cork Co 
Co) CCoC Documents Digital

191 N SEA Site synopses from the wetland 
pNHAs in the Catchment Jarvis Goode (NPWS) NPWS Documents Digital

192 N Mapping

Shapefiles  data for the two LiDAR 
surveys (Lower Catchment & 
Harbour area, BKS, and Upper Lee 
Catchment, Infoterra)

John Martin OPW GIS data Digital

193 N Mapping
Shapefiles  data for the LiDAR 
surveys carried out by the DCMNR 
2006.

Jim Casey DCMNR GIS data Digital

194 N Channel cross sectional 
survey

Maltby weekly progress report 
number 1 - 090207 Katherine Bower (Maltby) Maltby Documents Digital

195 N SEA EPA licensed facilities in County 
Cork Gavin Smith (EPA) EPA GIS data Digital

196 N Cork Docklands South Docklands work shop 
presentations Feb 2007 Pascal Lardet HGL Documents Digital

197 N SEA
Conservation plans for the Gearagh, 
Cork Harbour and great Island 
channel

NPWS NPWS Documents Hard/Digital

198 N SEA
Conservation plan drawings for the 
Gearagh, Cork Harbour and great 
Island channel

NPWS NPWS Documents Hard

199 N SEA List of IPC/IPPC licensed sites in the 
Lee catchment area EPA EPA Documents Digital

200 N SEA Waste Management Permit datasets Cork County Council CCoC GIS data Digital

201 N SEA GIS data of IPC/IPPC licensed sites 
in the Lee catchment area EPA EPA GIS data Digital

202 N SEA Population and Health data HGL HGL Spreadsheets Digital

203 N SEA List of preservation orders in County 
Cork DEHLG DEHLG Documents Digital

204 N SEA Cork County Development Plan  GIS
data. Cork County Council CCoC GIS data Digital

205 N Hydraulic modelling Hourly river depth data for the Water 
Works Weir in Cork City Cork County Council CCoC Spreadsheets Digital

206 N Hydrology Hydrometric Gauges summary 
sheets and sketches Scott Baigent (JBB) JBB Documents Digital



Data_ID Superseded Category Name of data item
Data available from 
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Type of data
Hard copy/ 

Digital

207 N Channel cross sectional 
survey

Survey cross section locations - 
shapefile Rob Berry HGL GIS data Digital

208 N Channel cross sectional 
survey

Survey models extents and labelling 
data Rob Berry HGL GIS data Digital

209 N Channel cross sectional 
survey

Maltby weekly progress report 
number 2 -160207 Katherine Bower (Maltby) MLS Documents Digital

210 N SEA Angling in Ireland - The southwest 
Region

Michael McPartland 
(SWRFB) SWRFB Documents Hard

211 N SEA Investigation of conservation fish 
species 2001 - summary report

Michael McPartland 
(SWRFB) SWRFB Documents Hard

212 N SEA
A survey of fish stocks in the 
Shournagh and Martin Rivers, Co. 
Cork

Michael McPartland 
(SWRFB) SWRFB Documents Hard

213 N SEA Fisheries resources in Cork Harbour 
area

Michael McPartland 
(SWRFB) SWRFB Documents Hard

214 N SEA
Series of drawings relating to 
fisheries data for Lee Catchment 
including aquaculture sites, 1

Michael McPartland 
(SWRFB) SWRFB Drawings Hard

215 N SEA
Sites and monuments record SMR 
data. Provisional dataset only -  Cork
County

Claudia Kemna (Heritage 
data) DEHLG GIS data Digital

216 N Channel cross sectional 
survey

Maltby weekly progress report 
number 3 - 230207 Katherine Bower (Maltby) Maltby Documents Digital

217 N Asset Survey
Photos of the defence assets in Cork
City at low tide - east of cork city and
the southg channel

Anne Hennessy CCityC photos Digital

218 N Hydraulic modelling
Shapefiles of flood extent outlines for
Cork City for flood events in 2001 
and 2004

Anne Hennessy CCityC GIS data Digital

219 Y Mapping

HRSC DLR data. DTM data filtered 
from DEM data by Jim McGrath of 
UCC. Data superseded - see file 
231

Jim McGrath (UCC) UCC GIS data Digital

220 N Channel cross sectional 
survey

Maltby weekly progress report 
number 4 - 020307 Katherine Bower (Maltby) MLS Documents Digital

221 N SEA
A review and appraisal of Irelands 
Forrestry Development Strategy - 
September 2004

Frank Barrett (Forrest 
Service) FS Documents Hard

222 N SEA
Strategic Plan for the Development 
of the Forrestry Sector in Ireland - 
1996

Frank Barrett (Forrest 
Service) FS Documents Hard

223 N SEA Landscape Character Assessment 
Cork County Cork County Council CCoC GIS data Digital

224 N Channel cross sectional 
survey

Maltby weekly progress report 
number 5 - 090307 Katherine Bower (Maltby) MLS Documents Digital

225 N Hydraulic modelling 

River Lee - flood of the 5 and 6 
August. Development planning and 
hydraulic studies Division - Civil 
Works Department

ESB ESB Documents Digital

226 N Flooding Reports Information regarding flooding in 
Glounthaune Village Barry O'Mahony Documents Hard

227 N General Information
Green Party - spring information 
leaflet containing information relating
to the LeeCFRAM 

Laura Wipfler Documents Digital

228 N SEA EPA Licenced landuses in the Lee 
Catchment Gavin Smith (EPA) EOA GIS data Digital

229 N Channel cross sectional 
survey

Maltby weekly progress report 
number 6 - 160307 Katherine Bower (Maltby) Maltby Documents Digital

230 N Hydraulic modelling
Bathymetric survey data for 
extending the 2D harbour model to 
meet the 1D river models

Jim McGrath (UCC) UCC GIS data Digital

231 N Mapping
HRSC DLR data. DTM data filtered 
from DEM data by Jim McGrath of 
UCC

Jim McGrath (UCC) UCC GIS data Digital

232 Y Channel cross sectional 
survey

Cross sectional survey data for the 
Hydrometric Gauging stations. See 
255 below

Andrew Maltby MLS Drawings and ISIS 
data Digital

233 Y Channel cross sectional 
survey

Cross sectional survey data for the 
Owenboy River model. See 255 
below

Andrew Maltby MLS Drawings and ISIS 
data Digital

234 N Channel cross sectional 
survey

Maltby weekly progress report 
number 7 - 230307 Katherine Bower (Maltby) MLS Documents Digital

235 Y Mapping
Geodirectory data for the Lee 
Catchment. Superceded by 2007 
data - see 360

John Martin OPW GIS data Digital

236 N Hydrology Q1 hydrometric data for the Lee 
catchement for gauge 19022 - Rebecca Quinn EPA Spreadsheets Digital



Data_ID Superseded Category Name of data item
Data available from 
(Person)

Data available from 
(Organisation)

Type of data
Hard copy/ 

Digital

237 N Hydrology
Spot gauge data for the following 
hydrometric gauges 19006, 19018 
and 19020

Rebecca Quinn EPA Spreadsheets Digital

238 N Hydraulic modelling Marcon updated harbour model - 
extent of the model Alan Berry MCON GIS data Digital

239 N Hydrology Spot gauge data for the following 
hydrometric gauges 19001 Peter Newport OPW Spreadsheets Digital

240 N Hydraulic modelling Photographs of the River Owen boy 
cross sectional survey Katherine Bower (Maltby) MLS photos Digital

241 N Hydraulic modelling Photographs of the Hydrometric 
gauges cross sectional survey. Katherine Bower (Maltby) MLS photos Digital

242 N Ground Water Study Ground water study data from Cork 
City Council. Denis Duggan (CCC) CCityC Documents Hard

243 N Channel cross sectional 
survey

Maltby weekly progress report 
number 8 - 300307 Katherine Bower (Maltby) MLS Documents Digital

244 N Asset Survey Asset Database Functional 
Specification OPW OPW Documents Digital

245 N SEA Areas of geological interest in the 
Lee Catchment GSI GSI Spreadsheets Digital

246 N Ground Water Study Geology of South Cork GSI GSI Document Hard
247 N Ground Water Study Bedrock GIS data GSI GSI GIS data Digital

248 N Mapping GIS Data containing the updated 
Cork Harbour Model from MarCon Alan Berry MCON GIS data Digital

249 N Hydrology Water Level data for the ESB 
stations from 2002 to 2005 John Martin ESB Spreadsheets Digital

250 N Channel cross sectional 
survey

Maltby weekly progress report 
number 10 - 130407 Katherine Bower (Maltby) MLS Documents Digital

251 N SEA Cork City Council GIS data for the 
City Development Plan Cork City Council CCityC GIS data Digital

252 N Hydrology Spot gauge data from the ESB for all
ESB hydrometric gauges OPW ESB Documents Digital

253 N Channel cross sectional 
survey

Maltby weekly progress report 
number 11 - 20/0407 Katherine Bower (Maltby) MLS Documents Digital

254 N Hydraulic modelling
Wind data from Met Eireann from 
2000 to 2007 for the Roches Point 
station

Niall Brooks (Met Eireann) MetE Spreadsheets Digital

255 N Channel cross sectional 
survey

Hydrometric gauge data - revised 
dataset includes resurveyed cross 
sections and additional information 
on the AutoCAD drawings

Andrew Maltby MLS Drawings and ISIS 
data Digital

256 N Channel cross sectional 
survey

Revised cross sectional survey data 
for the Owenboy River model Andrew Maltby MLS Drawings and ISIS 

data Digital

257 N Channel cross sectional 
survey

Maltby weekly progress report 
number 12 - 27/04/07 Andrew Maltby MLS Documents Digital

258 N Hydrology Water Level data for the ESB 
stations from 2005 to 2006 Peter Lowe (OPW) ESB Spreadsheets Digital

259 N Channel cross sectional 
survey

Revised cross sectional survey data 
for the gauge 19006_RevB Andrew Maltby MLS Drawings and ISIS 

data Digital

260 N Channel cross sectional 
survey

Revised photo data for the gauge 
19018_RevB Andrew Maltby MLS photos Digital

261 N Channel cross sectional 
survey

Photos for hydraulic model 8 for 
areas 8BLA  8CU2  8CU3   8CU4  
8MAR  8OWG  8TWO

Andrew Maltby MLS photos Digital

262 N Channel cross sectional 
survey

Survey data for hydraulic model 8 for
areas 8BLA  8CU2  8CU3   8CU4  
8MAR  8OWG  8TWO

Andrew Maltby MLS Drawings and ISIS 
data Digital

263 N Channel cross sectional 
survey

Maltby weekly progress report 
number 9 Andrew Maltby MLS Documents Digital

264 N Ground Water Study Quaternary data for Cork City and 
Cork County from the GSI Michael Sheehy (GSI) GSI GIS Digital

265 N Mapping DCMNR LiDAR data John Martin via DCMNR DCMNR GIS Digital

266 N Channel cross sectional 
survey

Maltby weekly progress report 
number 13 - 04/05/07 Andrew Maltby MLS Documents Digital

267 N Channel cross sectional 
survey

Survey data for hydraulic model 8 for
areas 8CUR  8SH1 and 8ST1 Andrew Maltby MLS Drawings and ISIS 

data Digital

268 N Channel cross sectional 
survey

Survey data for hydraulic model 8 for
areas 8BA3  8BAL  8RBR and 8SHOAndrew Maltby MLS Drawings and ISIS 

data Digital

269 N Hydrology Water level data - additional data for 
gauge 19001 - 2005 to 2006 Peter Newport OPW Spreadsheets Digital

270 N Channel cross sectional 
survey Photos of areas 8 Andrew Maltby MLS Photos Digital

271 N Channel cross sectional 
survey

Maltby weekly progress report 
number 14 - 11/05/07 Andrew Maltby MLS Documents Digital

272 N Hydrology

WL data for Bawnafinny from 
01/01/1986 to 07/06/1999. 
Ballyedmond 08/05/2006 to 
04/01/2007. 
Glanmire 26/06/2006 to 16/04/2007
Meadowbrook 05/05/2006 to 
16/04/2007

Rebecca Quinn EPA Spreadsheets Digital



Data_ID Superseded Category Name of data item
Data available from 
(Person)

Data available from 
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Type of data
Hard copy/ 

Digital

273 N Mapping
Aerial photos of the upper and 
lower. Data has been compressed 
for ease of use

Rob Berry HGL GIS data Digital

274 N Hydraulic modelling
Water level data for the Cobh 
gauging station in Cork Harbour 
(2006 - 2007)

Kevin O Callaghan POC Digital

275 Y Channel cross sectional 
survey

Survey data for hydraulic model 8 for
areas 8SOU.  See 283 below Andrew Maltby MLS Documents Digital

276 Y Channel cross sectional 
survey

Survey data for hydraulic model 8 for
areas 8Lee See 282 below Andrew Maltby MLS Documents Digital

277 N Channel cross sectional 
survey

Maltby weekly progress report 
number 15 - 11/05/07 Andrew Maltby MLS Documents Digital

278 N Hydraulic modelling
Culvert Information for 4 culverts on 
Model 8. Bride 3, Glasheen 1 & 2, 
Curragheen 0

Eamon Walsh CCityC Documents Digital

279 N Channel cross sectional 
survey

Maltby weekly progress report 
number 16 - 25/05/07 Andrew Maltby MLS Documents Digital

280 N Channel cross sectional 
survey

Health and safety note by Gerry 
Gallagher following a site inspection 
of the surveyors

Gerry Gallagher OPW Documents Digital

281 N Channel cross sectional 
survey

Maltby weekly progress report 
number 17- 01/06/07 Andrew Maltby MLS Documents Digital

282 N Channel cross sectional 
survey

Survey data for hydraulic model 8 for
areas 8Lee - revised dataset Andrew Maltby MLS Documents Digital

283 N Channel cross sectional 
survey

Survey data for hydraulic model 8 for
areas 8SOU - revised ISIS file.  
Remainder of the data remains the 
same as per 275 above

Andrew Maltby MLS Documents Digital

284 N Channel cross sectional 
survey

Survey data for model 8 for sections 
8CU1 and 8GLA Andrew Maltby MLS Documents Digital

285 N Channel cross sectional 
survey

Survey data for model 7 for area 
7BR1 Andrew Maltby MLS Documents Digital

286 N Channel cross sectional 
survey

Survey data for model 7 for area 
7BRI Andrew Maltby MLS Documents Digital

287 N Channel cross sectional 
survey

Survey Data for model 4 for area 
4BUT Andrew Maltby MLS Documents Digital

288 N Channel cross sectional 
survey

Survey Data for model 4 for area 
4GLA Andrew Maltby MLS Documents Digital

289 N Channel cross sectional 
survey

Survey data for model 6 for areas 
6DO1, 6DOU and 6TRA Andrew Maltby MLS Documents Digital

290 N Hydraulic modelling

Information regarding the 
Carrigtwohill model and the 
watercourses in the area. Folder 
contains photos and a document 
describing culverts and flows in the 
area. Also information on Tramore 
River section 50's

Ezra MacManamon OPW Digital

291 N Channel cross sectional 
survey Survey Risk Assessment Gerry Gallagher OPW Digital

292 N Channel cross sectional 
survey Initial Survey programme Andrew Maltby MLS Digital

293 N Channel cross sectional 
survey

Survey access issues on model 
8GLA Katherine Bower (Maltby) MLS Digital

294 N Mapping Information relating to the HRSC 
data John Martin OPW Digital

295 N SEA Irish text summary of the 
Environmental Scoping Report Gerry Gallagher OPW Digital

296 N Asset Survey

Asset database information 
including table and performance 
parameters, reports and 
Calculations

Mark Adamson (OPW) OPW Digital

297 N Channel cross sectional 
survey

Maltby weekly progress report 
number 18- 08/06/07 Katherine Bower (Maltby) MLS Digital

298 N Channel cross sectional 
survey

Survey data for model 5 for areas 
d5LOOP2: 5SUL; 5UL1;  5ULE1 and
5SU1

Andrew Maltby MLS Digital

299 N Channel cross sectional 
survey

Survey data for model 7 for area 
7Loop1 Andrew Maltby MLS Digital

300 N Channel cross sectional 
survey

Survey data for model 3 for areas 
DU1, DU2. DUN and ST1 Andrew Maltby MLS Digital

301 N Channel cross sectional 
survey

Survey data for model 3 for areas 
3OWE Andrew Maltby MLS Digital

302 N Channel cross sectional 
survey

Survey data for model 2 for areas 
2CA1, 2CA2 and 2CAR Andrew Maltby MLS Digital

303 N Channel cross sectional 
survey

Survey data for model 5 for areas 
5ULE Andrew Maltby MLS Digital

304 N Channel cross sectional 
survey

Survey data for model 6 for areas 
6TRA Andrew Maltby MLS Digital
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(Organisation)
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Hard copy/ 
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305 N Channel cross sectional 
survey

Photos for hydraulic model 2,5,6,8 
for areas 2CA2 5SUL 5ULE 6TRA 
8GLA

Andrew Maltby MLS photos Digital

306 N EU Floods Directive Presentation by Mark Adamson on 
the EU Floods Directive Mark Adamson (OPW) OPW Presentation Digital

307 N Channel cross sectional 
survey Photos for model 8 for area 8CU1 Andrew Maltby MLS Photos Digital

308 N Channel cross sectional 
survey

Photos for model 2 for areas 2CA1 
and 2CAR Andrew Maltby MLS Photos Digital

309 N Channel cross sectional 
survey

Photos for model 3 for areas 3DU1, 
3DU2, 3DUN, 3OWE, AND 3ST1 Andrew Maltby MLS Photos Digital

310 N Channel cross sectional 
survey

Photos for model 4 for areas 4BUT 
and 4GLA Andrew Maltby MLS Photos Digital

311 N Channel cross sectional 
survey

Photos for model 5 for areas 
5LOOP2, 5SU1, 5UL1 and 5ULE1 Andrew Maltby MLS Photos Digital

312 N Channel cross sectional 
survey

Photos for model 6 for areas 6DO1, 
6DOU and 6TRA1 Andrew Maltby MLS Photos Digital

313 N Channel cross sectional 
survey

Photos for model 7 for areas 
7LOOP1, 7BR1 and 7BRI Andrew Maltby MLS Photos Digital

314 N Channel cross sectional 
survey

Photos for model 8 for areas 
8LEE_0 - 6427, 8LEE_6628 - 18740 
and 8SOU

Andrew Maltby MLS Photos Digital

315 N Channel cross sectional 
survey

Maltby weekly progress report 
number 19- 15/06/07 Andrew Maltby MLS Document Digital

316 N Channel cross sectional 
survey

Maltby weekly progress report 
number 20- 22/06/07 Andrew Maltby MLS Document Digital

317 N Channel cross sectional 
survey

Photos for model 8 for areas 8CU5, 
8RB2, 8SH2, 8LOOP3 Catherine Bower (Maltby) MLS Photos Digital

318 N Channel cross sectional 
survey

Survey data for hydraulic model 8 for
areas 8RB2 8LOOP3  8CU5   8SH2 Andrew Maltby MLS Drawings and ISIS 

data Digital

319 N Channel cross sectional 
survey

Survey data for model 7 for area 
7BR2 Andrew Maltby MLS Drawings and ISIS 

data Digital

320 N Hydraulic Modelling River levels for the Waterworks 
Weir, on hourly basis, 2005-2007 Cork City Council CCityC Spreadsheets Digital

321 N Hydraulic modelling Culvert data for 3 culverts on the 
Tramore River. Drawings 1-4 Michael Lavelle CCoC Drawings Hard

322 N Hydrology
Chart data from the ESB via the 
OPW for 9 gauges for the November 
2000 flood event

John Martin ESB Images Digital

323 N Mapping

1:1000 digi -OSI PLACE data for 
Cork City. Dgi-Town data for Cork 
City and a number of other towns in 
the catchment

Gerry Gallagher OPW GIS Digital

324 N Hydraulic modelling Drawings and photos of the 
Glasheen Road culvert. Eamon Walsh CCityC Drawings Digital

325 N Hydraulic modelling Drawings and 1982 report of the 
Glen Bride Kiln culvert Eamon Walsh CCityC Drawings Digital

326 N Hydraulic modelling Glasheen Stream Improvement 
Report Eamon Walsh CCityC Documents Hard

327 N Hydraulic modelling Glen Bride Kiln - preliminary report 
review. 2003 Eamon Walsh CCityC Documents Hard

328 N Hydrology GIS rainfall data. 5yr - 1hr,  5yr - 
48hr and 5yr - 60min John Martin OPW GIS Digital

329 N Asset Survey South Docklands - Quay Walls 
Report (March 2007) Seamus Coughlan CCityC Documents Digital

330 N Hydrology Calibration event data (chart data) 
for the 1986 flood event for 8 gaugesMark Fielding (ESBi) ESB Charts Digital

331 N Channel cross sectional 
survey

Remedial survey works relating to 
hydraulic model 5 Katherine Bower (Maltby) MLS Drawings and ISIS 

data Digital

332 N Channel cross sectional 
survey

Remedial survey works relating to 
hydraulic model 8 Katherine Bower (Maltby) MLS Drawings and ISIS 

data Digital

333 N Channel cross sectional 
survey Photos for hydraulic model 7. 7BR2 Katherine Bower (Maltby) MLS photos Digital

334 N Flooding Reports from 
FHM website

ESB report listing main flood events 
on Lee up to 1986 floodmaps.ie OPW FHM website Documents Digital

335 N Hydraulic modelling Tidal data for late 2006 and early 
2007 for the Cobh gauge Kevin O Callaghan POC Spreadsheets Digital

336 N Mapping
OSI data from OPW. DigiCity data 
and boundary data - Electoral 
districts and townlands

Gerry Gallagher OPW GIS Digital

337 N Hydraulic modelling
Glen Bride Kiln - preliminary report 
review  2003 from Mott Mac Pettit. 
DSD files for HydroWorks model

Jim Hanley (Motts) MMDP Documents Digital

338 N Hydraulic modelling Glen Bride Kiln - As built drawings 
from Mott Mac Pettit. Drawings 1-12 Jim Hanley (Motts) MMDP Drawings Digital
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339 N Hydraulic modelling Glen Bride Kiln - Stage5 drawings 
from Mott Mac Pettit. Drawings 1-13 Jim Hanley (Motts) MMDP Drawings Digital

340 N Hydraulic modelling Surge Residual data from the Cork 
Harbour model Alan Berry MCON Spreadsheets Digital

341 N Hydrology

CLIMATE CHANGE IMPACT ON 
CATCHMENT HYDROLOGY & 
WATER RESOURCES
FOR SELECTED CATCHMENTS IN 
IRELAND.

John Martin OPW Documents Digital

342 N Hydrology Implications of Accelerated Sea-
Level Rise (ASLR) for Ireland: John Martin OPW Documents Digital

343 N Hydrology Flood Studies Update - posters from 
the public consulation evening Oliver Nicholson OPW Documents Digital

344 N Hydrology
Spreadsheet detailing comments 
from the OPW hydrometric team in 
relation  to the ESBI A-max data

John Martin OPW Spreadsheets Digital

345 N Hydrology Flood studies Update - first interim 
progress report John Martin OPW Documents Digital

346 N Hydraulic modelling Water level data at Slatty Bridge for 
the Carrigtwohill model 

Jana Gould (TJ O 
Connors) TJOC Spreadsheets Digital

347 N Channel cross sectional 
survey

Response to queries relating to 
unsurveyed cross sections Katherine Bower (Maltby) MLS Documents Digital

348 N Hydrology
Additional data relating to gauge 
19012 from the OPW hydrometric 
division

John Martin OPW Spreadsheets Digital

349 N Hydraulic modelling
Preliminary GA drawings for a 
replacement culvert on the Tramore 
River at a new Tesco Centre

Ezra MacManamon OPW Drawings Digital

350 N Mapping Orthophotogaphy of Cork City  from 
DCMNR LiDAR survey Jim Casey DCMNR GIS Digital

351 N Cost Benefit Analysis List of properties with basements in 
Cork City Anne Hennessy CCityC Spreadsheets Digital

352 Y Hydraulic modelling Details of the culvert as approved at 
the Tesco site in Douglas Ezra MacManamon OPW Drawings Digital

353 N Hydraulic modelling
Finalised drawings  of the culvert as 
approved at the Tesco site in 
Douglas

Ezra MacManamon OPW Drawings Digital

354 N Hydrology EPA hydrometric data quality flags Rebecca Quinn EPA Documents Digital

355 N Mapping DCMNR LiDAR coverage for Cork 
City. Shapefile of the coverage area Gerry Gallagher OPW GIS Digital

356 N Hydraulic modelling Details of proposed bridge at 
Kinsale Road on the Tramore River Ezra MacManamon OPW Drawings Digital

357 N Hydrology
1978 Flood event data - charts - 
from the ESB for 4 gauges. 19011, 
19012, 19013 and 19015

Mark Fielding (ESBi) ESB Charts Digital

358 N Mapping Soils and subsoils data for Ireland. 
Data covers the Lee catchment EPA EPA GIS Digital

359 N Mapping LIDAR Data for Cork City from the 
DCMNR LIDAR survey John Martin OPW GIS Digital

360 Y Mapping 2007 Geo directory data Gerry Gallagher OPW GIS Digital

361 N Mapping Aerial photos of Cork City from the 
2006 DCMNR survey Gerry Gallagher DCMNR GIS Digital

362 N Hydraulic modelling
Information regarding runoff from 
Cork Airport and water levels in 
Cork Harbour

Michael Lavelle CCoC Documents Digital

363 N Hydraulic modelling
1986 water levels and flow data 
digitised by Halcrow from the 1986 
rLee catchment

Mark Bailes HGL Spreadsheets Digital

364 N Hydraulic modelling Flood event data for the 2006 flood 
event for the Lee Dams Mark Fielding (ESBi) ESB Spreadsheets Digital

365 N Hydraulic modelling

Minutes from meeting with RPS and 
Cork County Council regarding 
proposed works on the Maglin  and 
Curaheen Rivers

April Mangan (RPS) RPS Documents Digital

366 N Hydraulic modelling
Daily load sheets and daily record of 
water levels and discharge  at the 
Lee dams for the 1986 flood event 

Jerry Brown (ESB) ESB Spreadsheets Hard

367 N Hydrology River flow data from gauge 19001 
for  February 2997 calibration event Peter Newport OPW Spreadsheets Digital

368 N Hydraulic modelling Cobh Road improvement Scheme - 
proposed routes John Murphy (Motts) MMDP Documents Digital

370 N Hydraulic modelling Tramore River - Section 50 
Applications - April 2007 Ezra MacManamon OPW Drawings Digital
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371 N Channel cross sectional 
survey

Document highlighting areas where 
the surveyors had difficulty 
surveying - includes photos and 
location maps. Curragheen and 
Glasheen Rivers

Katherine Bower (Maltby) MLS Documents Digital

372 N SEA

Cork Harbour Forum - Strategic 
Advisory Group - Outcomes from the
Issues Identification Workshops   
held in june and October of 2006

CMRC CMRC Documents Digital

373 Y Mapping

Cork LiDAR data. Refly of areas of 
Cork City and County. - (note 2 tiles 
missing from the data - see 378  and
383 below)

OPW OPW GIS Digital

374 N SEA Data relating to groundwater 
protection study for Cork County Cork County Council CCoC GIS Digital

375 N Hydraulic modelling
Carrigtohill area data. AutoCAD 
drawings of LiDAR DTM contours 
and Bathymetric survey data

Cork County Council CCoC Drawings Digital

376 N Hydrology
Daily load sheets and daily record of 
water levels and discharge at the 
Lee dams for 9 number  flood events

Gerry Browne ESB Spreadsheets Hard/Digital

377 N Hydrology Changes to Dam operation 
regulations Gerry Browne ESB Documets Digital

378 N Hydrology
Outputs from the ESB computer 
model at Inishcarra for the Jan 2008 
flood event

Gerry Browne ESB Images Digital

379 N Mapping

Cork LiDAR data. Refly of areas of 
Cork City and County. Mapinfo file 
format including outstanding tiles  
(2m DEM and DTM)

Gerry Gallagher OPW GIS Digital

380 N Asset Survey Deliverable 1: Ortho Images . Lidar 
Data for Cork City of defence assets Gerry Gallagher OPW GIS Digital

381 N Hydraulic modelling

River flow data and photos of 
flooding for the Tramore River 
following the flood event on the 
10.01.08

Ezra MacManamon OPW Document Digital

382 N Asset Survey
Deliverable 2: LiDAR data Cork 
Harbour  for defence assets. Vector 
string lines for Cork main area

Gerry Gallagher OPW GIS Digital

383 N Mapping Complete Lower Lee liDAR re-fly 
dataset Gerry Gallagher OPW GIS Digital

384 N Hydraulic modelling Photos of flooding in the Shournagh 
River from January 10 2008 Michael Lavelle CCoC Photos Digital

385 N Asset Survey

Data for Great Island and Little 
Island from the low level LiDAR 
survey by BKS. Data includes grids 
and vector data

Conor Galvin OPW GIS Digital

386 N Asset Survey
Data for Cork City from the low level 
LiDAR survey by BKS. Data includes
grids and vector data

Gerry Gallagher OPW GIS Digital

387 N Asset survey

Data for Carrigaline and Crosshaven 
from the low level LiDAR survey by 
BKS. Data includes grids and vector 
data

Gerry Gallagher OPW GIS Digital

388 N FRM Options Document outlining OPW approach 
to objective development Mark Adamson (OPW) OPW Document Digital

389 N FRM Options Document outlining OPW approach 
to option development Mark Adamson (OPW) OPW Document Digital

390 N Cost Benefit Analysis
Goodbody Report - A review of Cost 
Benefit Procedures for Flood Relief 
Schemes

Gerry Gallagher OPW Document Hard/Digital

391 N Asset Survey Report on Cork City Public Quay 
Walls - General review of stability Eamon Walsh CCC Document Hard/Digital

392 N Hydraulic Modelling Details of flooding in Macroom on 
10/01/08 Ezra MacManamon OPW Document Digital
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393 N Cost Benefit Analysis NIAH dataset - shapefiles, database 
files and images. Gareth John

Department of the 
Environment, Heritage and 
Local Government

GIS/DB/photos Digital

394 N Mapping April 2008 Geo Directory Data Gerry Gallagher OPW DB Digital

395 N Mapping
MapInfo files & workspace with data 
on Land commission and Drainage 
district flood defence embankments

Ezra MacManamon OPW GIS Digital

396 N Hydraulic Modelling Tidal Flood Maps Alan Berry Marcon GIS Digital

397 N SEA Record of monuments and places 
(RMP) for Cork City Ciaran Kelly CCityC GIS Digital

398 N SEA Record of Protected structures 
(RPS) for Cork City Ciaran Kelly CCityC GIS Digital

399 N SEA Landscape protection zones (LPZ) Ciaran Kelly CCityC GIS Digital

400 N Cost Benefit Analysis
RAPID (Revitalising Areas by 
Planning, Investment and 
Development) data 

Ciaran Kelly CCityC GIS Digital

401 N Flooding Reports from 
FHM website

Flood Study of the Dungourney 
River in Midleton Gerry Gallagher OPW GIS Digital

402 N Flooding Reports from 
FHM website

Flood Study of the Owennacurra 
River in Midleton Gerry Gallagher OPW GIS Digital

403 N Hydraulic Modelling Flooding in the Blarney Area from 
January 10 2008 Michael Lavelle CCoC Photos Digital

404 N Property Survey Threshold level data for Cork City 
centre. AutoCAD drawing Eamon Walsh CCityC Drawings Digital

405 N Property Survey Threshold level data for Cork City 
centre. Drawings Eamon Walsh CCityC Drawings Hard

406 N SEA

Revised classification of water 
bodies for the River Basin 
Management Plans from the 
SWRBD

Sean O Breasail SWRBD Spreadsheets Digital

407 N SEA
List of hospitals, care homes, 
nursing homes and GP clinics in the 
Cork County area

Carmel Cullen HSE Spreadsheets Digital

408 N Hydraulic Modelling
Proposal on Methodology for 
uncertainty mapping for the Irish 
Coastal Protection Study - RPS

John Martin OPW Document Digital

409 N Hydrology EPA data for a number of gauging 
stations arounf the catchment Rebecca Quinn EPA Spreadsheets Digital

410 N Hydrology EPA data for 4 gauging stations Rebecca Quinn EPA Spreadsheets Digital

411 Y Hydraulic modelling

Digitised building outlines for Areas 
of Potential Significant Risk in the 
catchment based on Aerial photo 
data. (Data has been superceded to 
include Cork City and revised floor 
area outputs - see 412 below)

Andy Stocks HGL GIS Digital

412 N Hydraulic modelling

Digitised building outlines for Areas 
of Potential Significant Risk in the 
catchment based on Aerial photo 
data. And landline data for Cork 
City. 

Andy Stocks HGL GIS Digital

413 N Mapping Orto Images from the DCMNR 
LiDAR survey Gerry Gallagher OPW GIS Digital

414 N Cork Docklands
Cork South Docklands - Local Area 
Plan, Public Realm Strategy, 
Infrastructure strategy, SEA. 2008

Seamus Coughlan CCityC Document Hard

415 N Hydraulic modelling

Replacement screen and culvert at 
Lehenaghmore Industrial Estate 
(Southern Fruits) - Report and 
drawin gs

Ezra MacManamon OPW Document and 
drawings Hard

416 N SEA List of nursing homes in Cork 
County Carmel Cullen HSE Spreadsheets Digital

417 N SEA Folder of SWRBD revised water 
body classifications Sean O Breasail SWRBD Spreadsheets and 

Documents Digital

418 N SEA
Info on transitional and coastal 
waters extrapolation,  monitoring 
and classification

Sean O Breasail SWRBD Spreadsheets and 
Documents Digital

419 N Mapping OSI 10m DTM data Gerry Gallagher OPW GIS Digital

420 N Cost Benefit Analysis
Shinkeen Stream Drainage Scheme 
Cost Benefit Analysis -ESB report 
2001

Gerry Gallagher OPW Document Hard

421 N Cost Benefit Analysis
Mornington District Flood Protection 
Scheme Cost Benefit Analysis - RPS
report 2007

Gerry Gallagher OPW Document Hard

422 N Hydraulic modelling Methodology for Derivation of ICPSS
South Coast Water Levels Jim Casey DAFF Document Digital

423 N Mapping ICPSS Draft Flood Depth Maps for 
Cork Harbour Jim Casey DAFF Flood map Digital



Data_ID Superseded Category Name of data item
Data available from 
(Person)

Data available from 
(Organisation)

Type of data
Hard copy/ 

Digital

424 N Asset Survey
Data for Enlarged Small Area from 
the low level LiDAR survey by BKS. 
Data includes grids and vector data

Gerry Gallagher OPW GIS Digital

425 N Asset Survey

Data for Cobh East and Passage 
West from the low level LiDAR 
survey by BKS. Data includes grids 
and vector data

Gerry Gallagher OPW GIS Digital

426 N Asset Survey

Data for Cork Harbour North and 
South from the low level LiDAR 
survey by BKS. Data includes grids 
and vector data

Gerry Gallagher OPW GIS Digital

427 N Asset Survey

Data for Inland Area North and Great
Island and Small Area from the low 
level LiDAR survey by BKS. Data 
includes grids and vector data

Gerry Gallagher OPW GIS Digital

428 N Hydraulic modelling info for flood protection details for 
tunnel Eamonn Walsh CCityC Digital

429 N Hydraulic modelling
Final year thesis UCC 'Design and 
Costing of Inflatable Dams to Protect
Parts of Cork City from Tidal Surge

John Martin OPW Document Hard

430 N Hydraulic modelling
Rainfall data from Met Eireann for 
Cirk Airport Gauge for May 2007 for 
verification of Carrigtohill model

Liam Keegan Met Eireann Data Digital

431 N Hydrology ESB scanned charts for ESB 
gauging Stations John Martin OPW Data Digital

432 N SEA SEA screening report from the OPW Gerry Gallagher OPW Documents Digital

433 N SEA Appropriate Assessment - Habitat 
data Les Batty Halcrow Digital
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E1 Basis of Stage 1 costs 

List of measures Cost range Assumed 
reduction 
in 
damages 

Comment 

Baseline – Do nothing (assuming any current maintenance and management regime 
continues) 

Do minimum  

Reduce existing 
activities 

- - - 

Proactive 
maintenance 

30k-500k euro annual 
costs 

5% Dependent on size and 
complexity of catchment 

Non-structural / minor & localised modifications 

Develop a flood 
forecasting system 

70k stg per gauging station 
plus 30-50k euro annual 
maintenance costs 

10-15% Assume basic requirements 
only with at least one gauge 
per river/main tributary 

Targeted public 
awareness and 
preparedness 
campaign 

10k-250k euro five yearly 
costs 

5% Dependent on size of 
catchment and number of 
properties flooded 

Individual property 
protection / flood-
proofing 

3k euro per residential 
property; 5k euro for large 
commercial property; 10k 
euro for very large 
commercial property 

20-50% Assume initial costs plus 
replacement costs after 25 
years 

Structural measures 

Rehabilitation, 
improvement of 
existing defences 

75 - 525 euro/metre length 100% Depends on level of 
complexity, access, 
requirement for site base at 
works etc; costs received 
from OPW 

Improvement in 
channel 
conveyance 

7.5k euro / kilometre 50-100% Costs received from OPW; 
reduction in damges 
dependent on level of 
improvement 

Sediment 
management 

- - - 
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List of measures Cost range Assumed 
reduction 
in 
damages 

Comment 

Provision of 
permanent flood 
walls/embankments 

1186 stg/meter for wall 
<1.2m height;
1871 stg /metre for wall 
1.2-2.1m height; 
2363 stg/metre for wall 
2.1-5.3m height; 
9118 stg/metre for wall 
>5.3 height 

100% Costs from EA unit cost 
database; include 0.5m 
freeboard plus allowance for 
cut off or extending wall to 
river bed (mainly urban 
centres) 

Provision of 
demountable flood 
defences 

2000 stg/meter plus 20-
200k euro annual 
maintenance costs 

100% Amount of annual 
maintenance dependent on 
extent of demountables 
used 

Use of overland 
floodways (i.e. 
allowing flooding of 
roads in a 
controlled manner)  

- up to 
100% 

Dependent on need to raise 
kerbs, methods for directing 
flow; reduction in damages 
dependent on volume of 
flow contained within 
floodway 

Flow diversion (full 
diversion / bypass 
channel, flood relief 
channel, etc.) 

- 100% Costs direct from EA unit 
cost database (p.24) 

Flood storage 
reservoirs  

31-116 stg/m3 plus 20-50k 
euro annual maintenance 

100% Costs direct from EA unit 
cost database (maximum 
rates)  (p.9); use very outline 
estimate of length volume 
req'd; assume min 1-3 side 
slopes plus 2-5m track at 
top of embankment 

Managed 
realignment 

-  - - 

Tidal barrier 100-500 million euro 100% Dependent on channel size, 
depth, number of gates etc 

Relocation of at risk 
assets (roads, 
properties, etc) 

-   Dependent on value of 
assets to be relocated; for 
propeties assume cost of 
purchasing similar property 
elsewhere 
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E2 Local weightings 

Core criteria Objective Sub-objective  Specific interpretation of weighting criteria 
a 
 

Ensure flood risk 
management options 
are operationally 
robust 

 Local weighting of 5 applied  

Reduce and where 
possible eliminate health 
and safety risks 
associated with the 
construction of flood risk 
management options 

Local weighting of 5 applied b Minimise health and 
safety risk of flood 
risk management 
options 

Reduce and where 
possible eliminate health 
and safety risks 
associated with 
operation of flood risk 
management options 

Local weighting of 5 applied 

1 Technical 

c Ensure flood risk 
managed effectively 
and sustainable into 
the future 

Ensure flood risk 
management options 
are adaptable to future 
flood risk 

Local weighting of 5 applied 

2 Economic a Optimise economic 
return on flood risk 
management 
investment 

 Local weighting of 5 applied 
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Core criteria Objective Sub-objective  Specific interpretation of weighting criteria 
Minimise risk to 
transport infrastructure 

5 = where major transport infrastructure at risk, e.g. motorway, national 
rail route, national airport.  
4 = where significant transport routes are at risk, e.g. National roadways.  
3 = where regionally important infrastructure routes are at risk, Regional 
road network, regional airports. 
2 = Where minor/local transport routes are at risk, e.g. secondary road 
network 
1 = Where flood risk is likely to result in negligible impact, e.g. tertiary 
road network.  
0 = No transport infrastructure at risk. 

b Minimise risk to 
infrastructure 

Minimise risk to utility 
infrastructure 

5 = where major utility infrastructure assets at risk, e.g. large power 
station, WWTW and WTP serving population equivalent (p.e) greater 
than 0.5 million.  
4 = Where significant infrastructure assets at risk, e.g. WWTW and WTP 
serving a p.e greater than 100,000.  
3 = Where medium infrastructure assets at risk, e.g. WWTW and WTP 
serving a population equivalent greater than 5000 
2 = Where locally important infrastructure assets at risk, e.g. WWTW and 
WTP with p.e greater than 500 
1 = Where minor infrastructure assets at risk, e.g. WWTW and WTP with 
p.e less than 500 
0 = No infrastructure assets at risk. 
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Core criteria Objective Sub-objective  Specific interpretation of weighting criteria 
c Manage risk to 

agricultural land 
  5 = where the area of agricultural land at risk is greater than 500 

hectares 
4 = where the area of agricultural land at risk is between 100 and 500 
hectares 
3 = where the area of agricultural land at risk is between 50 and 99 
hectares 
2 = where the area of agricultural land at risk is between 5 and 49 
hectares 
1 = where the area of agricultural land at risk is less than 5  hectares 
0 =where no agricultural land is at risk 

Minimise risk to human 
health 

5 = Where any residential properties are at risk of flooding 
0 = Where no residential properties are at risk of flooding 

a Minimise risk to 
human health and 
life Minimise risk to life 5 = where any residential properties are located in high hazard flood 

areas 
0 = where no residential properties are located in high hazard flood areas 

3 Social 

b Minimise risk to 
community 

Minimise risk to social 
infrastructure 

5 = where the number of high value social infrastructure assets 
(hospitals, schools, universities, fire stations, etc.) at risk of flooding is 
greater than 25 or where social infrastructure assets of major importance 
is at risk (i.e. National hospital) 
4 = Where the number of high value social infrastructure assets at risk of 
flooding is between 11 and 25 or where social infrastructure asset of 
significant importance is at risk (i.e. regional hospital) 
3 = Where the number of high value social infrastructure assets at risk of 
flooding is between 6 and 10 or where social infrastructure asset of 
medium importance is at risk (i.e. local hospital) 
2 =  where the number of high value social infrastructure assets at risk of 
flooding is between 2 and 5 or where social infrastructure asset of 
minor/local importance is at risk (i.e. local Garda station) 
1 =  Where the number of high value social infrastructure assets at risk of 
flooding is equal to 1 
0 = Where no social infrastructure assets are at risk. 
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Core criteria Objective Sub-objective  Specific interpretation of weighting criteria 
Protect areas of 
significant employment 
from the adverse effects 
of flooding 

5 = where the number of commercial buildings at risk of flooding is 
greater than 500 
4 = where the number of commercial buildings at risk is between 100 and 
500 
3 = where the number of commercial buildings at risk is between 50 and 
99 
2 = where the number of commercial buildings at risk is between 10 and 
49 
1 = where the number of commercial buildings at risk is less than 10 
0 = Where no commercial buildings are at risk 

c Minimise risk to, or 
enhance, social 
amenity 

Minimise risk to flood-
sensitive social amenity 
sites 

5 = where the number of social amenity sites is greater than 25 
4 = where the number of social amenity sites is between 11 and 25 
3 = where the number of social amenity sites is between 6 and 10 
2 = where the number of social amenity sites is between 2 and 5  
1 = where the number of social amenity sites is equal to 1 
0 = where no social amenity sites are at risk.  

a Support the 
achievement of good 
ecological status/ 
potential (GES/GEP) 
under the WFD 

Maintain existing, and 
where possible restore, 
natural, fluvial and 
coastal processes/ 
morphology in support 
of proposed measures 
under the WFD 

5 = where the Water Framework Directive applies to waterbodies within 
the  AU/APSR 
0 = where no waterbodies within the  AU/APSR are identified under the 
Water Framework Directive 

b Minimise risk to sites 
with pollution 
potential 

Minimise risk to licensed 
sites with high pollution 
potential  

5 = where a licensed site with high pollution potential is at risk 
0 = where there are no licensed sites with high pollution potential are at 
risk 

4 Environmental  

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

Avoid damage to, and 
where possible 
enhance, internationally 
and nationally 
designated sites of 
nature conservation 

5 = where an internationally important site (e.g. SCA/SPA/Ramsar) is 
present and potentially affected 
4 = where a nationally important site (NHA) is  present and potentially 
affected 
3 = where protected species (from NPWS dataset) are present and 
potentially affected 
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Core criteria Objective Sub-objective  Specific interpretation of weighting criteria 
importance 

Avoid damage to or loss 
of habitats supporting 
legally protected species 
and other known 
species of conservation 
concern and where 
possible enhance 
Avoid damage to or loss 
of existing riverine, 
wetland and coastal 
habitats, and where 
possible create new 
habitat, to maintain a 
naturally functioning 
system 

2 = where a site of local importance (from NPWS dataset) is present and 
potentially affected 
1 = where there are no designated sites or known records of protected 
species within the  AU/APSR, but habitats are present that could be 
affected 
0 = no habitats or species present that could be affected 

Maintain existing, and 
where possible create 
new, habitat supporting 
fisheries and maintain 
upstream access 
Maintain, and where 
possible increase, 
existing waterside 
access for fishing 

d Avoid damage to, 
and where possible 
enhance, fisheries 
within the catchment 

Ensure no adverse 
effects on commercial 
shellfisheries within 
Cork Harbour 

5 = designated waters and areas with good recreational and commercial 
fishing opportunities present  
4 = designated waters (e.g.. under Shellfish Waters Directive; Freshwater 
Fish Directive) 
3 = angling areas and access; salmonid fisheries present; significant 
shellfisheries present 
2 = no angling areas and access; salmonid fisheries present 
1 = no angling areas and access; salmonid fisheries could be present but 
unlikely given the modified nature of the channel 
0 = no angling areas and access, no fisheries present 
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Core criteria Objective Sub-objective  Specific interpretation of weighting criteria 
Protect, and where 
possible enhance, 
landscape character 
within the catchment 

Protect, and where 
possible enhance, the 
character of designated 
Landscape Protection 
Zones within urban 
areas within the 
catchment  

e Protect, and where 
possible enhance, 
landscape character 
and visual amenity 
within the catchment 

Protect, and where 
possible enhance, views 
into/from designated 
scenic areas and routes 
within the catchment  

5 = AU/APSR is designated as a landscape protection zone, scenic area 
or scenic route 
4 = significant proportion of AU/APSR is designated as a landscape 
protection zone, scenic area or scenic route 
3 = landscape protection zone present; area designated as scenic area 
or scenic route 
2 = limited area of AU/APSR covered by a landscape protection zone, 
scenic area and/or scenic route 
1 = no specific landscape designation, but landscape features are 
important at the local scale 
0 = no specific landscape designation, and no landscape value 

Avoid damage to or loss 
of known buildings, 
structures and areas of 
cultural heritage 
importance, including 
their setting and 
heritage value, within 
the catchment  

f Avoid damage to or 
loss of features of 
cultural heritage 
importance, their 
setting and heritage 
value within the 
catchment  

Avoid damage to or loss 
of archaeological 
features listed on the 
Record of Monuments 
and Places (RMP), 
including their setting 
and heritage value, 
within the catchment  

5 = where a internationally important feature i.e. World Heritage Site is 
present and potentially affected 
4 = where a significant number of features (including nationally important 
features) are present and potentially affected 
3 = where more features listed on the RPS/SMR are present and 
potentially affected 
2 = where a limited number of features on the RPS/SMR are present and 
potentially affected 
1 = where no features are at risk from flooding, but features may be 
indirectly affected by the proposed works (e.g. the setting of features) 
0 = no features at risk 
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E3 Scoring 

Objective Score Description       

Technical 

5 No mechanical or 
human intervention 

or accessible most of 
the time 

or Not reliant of 
telemetry or 
forecasting 

or No future maintenance 
requirements over life 
of option ( say 50yrs) 

3 Limited mechanical or 
human intervention 
(say 25% reliant) 

or Inaccessible in flood 
conditions 

or Reliant on simple 
mechanical controls 

or Limited future 
maintenance 
requirements over life 
of option 

1 Medium mechanical or 
human intervention 
(say 50% reliant) 

or Restricted tidal 
access 

or Reliant on real time 
telemetry, not 
forecasted or 
modelled 

or Medium future 
maintenance 
requirements over life 
of option 

0 Significant mechanical 
or human intervention 
(say 75% reliant) 

or Difficult or long 
access (journey 
length > 2 hours) 

or Reliant on flood 
forecast certainty 

or Regular future 
maintenance required 
(say every 5 years) 

1a Level of operational risk 
of option i.e. 
mechanical or human 
intervention required 
(e.g. lengths/numbers 
of demountables, 
pumps etc)  

-1 All mechanical or 
human intervention 

or Inaccessible most of 
the time without new 
infrastructure 

or Reliant on flood 
forecast certainty 
yet certainty not 
available 

or Significant 
maintenance 
requirements 

5 No health and safety risk to construction workers or No construction works carried out 1b Health and safety risk 
to construction workers 
of FRM options  3 Limited health and safety risk to construction workers or Minor works to flood defence infrastructure away 

from river channel, and minimal manual handling 
needed 
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Objective Score Description       

Technical 

1 Medium health and safety risk to construction 
workers 

or Works away from river channel, and avoiding 
trafficked areas with all heavy items able to be 
lifted mechanically 

0 Significant health and safety risk to construction 
workers 

or Working in proximity to river channels, or near 
heavily trafficked routes, near services requiring 
diversion, large amounts of items requiring manual 
handling, confined space entry 

-1 Very significant health and safety risk to construction 
workers 

or Extensive in channel working, requiring heavy 
plant, diving, BA confined space entry ,hot works, 
extensive service clashes 

5 No health and safety risk to operators of FRM 
options 

or No assets to maintain 

3 Limited health and safety risk to operators of FRM 
options 

or Easily accessible with limited maintenance 
requirements, and away from river channel 

1 Medium health and safety risk to operators of FRM 
options 

or Occasional manual input, lifting, confine space 
entry, ladder access, working near to open or 
moving water 

0 Significant health and safety risk to operators of FRM 
options 

or Regular manual input, lifting, confine space entry, 
ladder access, in channel working, use of heavy 
plant or machinery 

1b Health and safety risk 
to operators of FRM 
options 

-1 Very significant health and safety risk to operators of 
FRM options 

or Large amount of manual input, lifting, confine 
space entry, ladder access, in channel working 

1c Level of adaptability of 5 Already meeting requirements of HEFS 
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Objective Score Description       

Technical 

3 Exceeds requirements of MRFS and adaptable to HEFS 

1 Meets requirements of MRFS and adaptable to HEFS 

0 Meets current requirements and adaptable to MRFS 

FRM option to future 
flood risk 

-1 Only meets requirements of current risk and not adaptable 

 

Objective Score Description 

Economic 

5* BCR of greater than or equal to 10 

-180* BCR of 0.1 

2a  Optimise economic 
return on flood risk 
management 
investment * Mathematical function used to determine the score for BCR ranging between 0.1 and 10.  

5 All transport routes (road, rail, navigation) and utility infrastructure assets (power stations, WWTWs, WTWs, 
telecom exchanges etc) protected from the risk of flooding. 

3 Flood risk reduced to a significant number of transport routes and utility infrastructure assets. 

1 Flood risk reduced to a limited number of transport routes and utility infrastructure assets. 

0 No increase in the number of transport routes and utility infrastructure assets at risk of flooding. 

2b Minimise risk to 
infrastructure 

-1 Potential for impacts on a limited number of transport routes and utility infrastructure assets (either directly or 
indirectly). 
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Objective Score Description 

-3 Potential for impacts on a number of transport routes and utility infrastructure assets (either directly or 
indirectly). 

-5 Potential for impacts on a significant number of transport routes and utility infrastructure assets (either directly 
or indirectly). 

5 All agricultural land (non-irrigated arable land, pastures, land with complex cultivation and land principally 
occupied by areas of natural vegetation) protected from the risk of flooding.  

3 Flood risk reduced to a significant area of agricultural land. 

1 Flood risk reduced to a limited area of agricultural land. 

0 No increase in the area of agricultural land at risk of flooding. 

-1 Potential for impacts on a limited area of agricultural land (either directly or indirectly). 

-3 Potential for impacts on an area of agricultural land (either directly or indirectly). 

2c Manage risk to 
agricultural land 

-5 Potential for impacts on a significant area of agricultural land (either directly or indirectly). 

Social 

5 All residential properties protected from the risk of flooding. All properties removed from ‘High Hazard’ areas 
(including vulnerable buildings such as hospitals and nursing homes). 

3 Flood risk reduced to a significant number of residential properties. Reduction to the number of properties 
located in ‘High Hazard’ areas. 

1 Flood risk reduced to a limited number of residential properties. Limited reduction to the number of properties 
located in ‘High Hazard’ areas. 

3a Minimise risk to human 
health and life 

0 No increase in the number of residential properties at risk of flooding. No increase in the number of properties 
located in ‘High Hazard’ areas. 
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Objective Score Description 

-1 Potential for impacts on a limited number of residential properties (either directly or indirectly). Potential for a 
limited number of properties to be located in ‘High Hazard’ areas. 

-3 Potential for impacts on a number of residential properties (either directly or indirectly). Potential for a number 
of properties to be located in ‘High Hazard’ areas. 

-5 Potential for impacts on a significant number of residential properties (either directly or indirectly). Potential for 
a significant number of properties to be located in ‘High Hazard’ areas. 

5 All high-value social infrastructural assets, commercial businesses and industrial premises protected from the 
risk of flooding. 

3 Flood risk reduced to a significant number of high-value social infrastructural assets, commercial businesses 
and industrial premises. 

1 Flood risk reduced to a limited number of high-value social infrastructural assets, commercial businesses and 
industrial premises. 

0 No increase in the number of high-value social infrastructural assets, commercial businesses and industrial 
premises at risk of flooding. 

-1 Potential for impacts on a limited number of high-value social infrastructural assets, commercial businesses 
and industrial premises (either directly or indirectly). 

-3 Potential for impacts on a number of high-value social infrastructural assets, commercial businesses and 
industrial premises (either directly or indirectly). 

3b Minimise risk to 
community 

-5 Potential for impacts on a significant number of high-value social infrastructural assets, commercial businesses 
and industrial premises (either directly or indirectly). 

5 All flood sensitive social amenity sites protected from the risk of flooding. 3c Minimise risk to, or 
enhance, social 3 Flood risk reduced to a significant number of flood sensitive social amenity sites. 
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Objective Score Description 

1 Flood risk reduced to a limited number of flood sensitive social amenity sites. 

0 No increase in the number of flood sensitive social amenity sites at risk of flooding. 

-1 Potential for impacts on a limited number of flood sensitive social amenity sites (either directly or indirectly). 

-3 Potential for impacts on a number of flood sensitive social amenity sites (either directly or indirectly). 

amenity 

-5 Potential for impacts on a significant number of flood sensitive social amenity sites (either directly or indirectly). 

Environmental 

5 Significant contribution of flood risk management measures to the achievement of good ecological 
status/potential by 2015. 

3 Contribution of flood risk management measures to the achievement of good ecological status/potential by 
2015. 

1 Potential to provide opportunities to aid the achievement of good ecological status/potential by 2015. 

0 Provide no constraint associated with flood management measures to the achievement of good ecological 
status/potential by 2015. 

-1 Potential constraint to the achievement of good ecological status as proposed works over short stretches of 
river/estuary. 

-3 Potential constraint to the achievement of good ecological status as proposed works over longer stretches of 
river/estuary. 

4a Support the 
achievement of good 
ecological status/ 
potential (GES/GEP) 
under the WFD 

-5 Significant constraint to the achievement of good ecological status. 

5 Potentially polluting sites protected from flooding 

3 Potential for a moderate reduction in flood risk to potentially polluting sites. 

4b Minimise risk to sites 
with pollution potential 

1 Potential for a minor reduction in flood risk to potentially polluting sites. 
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Objective Score Description 

0 No positive or negative change in risk to potentially polluting sites. 

-1 Potential for a minor increase in flood risk to potentially polluting sites. 

-3 Potential for a moderate increase in flood risk to potentially polluting sites. 

-5 Potential for a significant increase in flood risk to potentially polluting sites. 

5 Improvement in conservation status of designated sites; increase in population sizes and/or extent of suitable 
habitat supporting target species; and/or,  increase in extent of riverine, wetland and coastal habitats. 

3 Potential for habitat enhancement within designated sites. 

1 Potential for localised habitat enhancement. 

0 No deterioration in the conservation status of designated sites; no net decrease in population sizes of and/or 
loss of extent of suitable habitat supporting target species; and/or, no net loss of or permanent  damage to 
existing riverine, wetland and coastal habitats. 

-1 Potential for impacts on designated sites and their features, and damage to and/or loss of existing riverine, 
wetland and coastal habitats and associated species, although limited by the already modified nature of the 
channel/shoreline. 

-3 Potential for impacts on designated sites and their features, and damage to and/or loss of existing riverine, 
wetland and coastal habitats and associated species. 

4c Avoid damage to, and 
where possible 
enhance, the flora and 
fauna of the catchment 

-5 Potential for a significant affect on designated sites which may lead to deterioration of the conservation status; 
significant loss of habitats and associated species. 

5 Increase extent of suitable habitat for fisheries and improve existing upstream access; increase length of 
waterside accessible for fishing; and/or, improve classification of shellfish waters. 

3 Potential for enhancement of recreational fishing areas and fisheries habitat. 

4d Avoid damage to, and 
where possible 
enhance, fisheries 
within the catchment 

1 Potential for enhancement of recreational fishing areas.  
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Objective Score Description 

0 No net loss of suitable habitats for fisheries and provide no new upstream barriers to fish movement; maintain 
existing length of waterside accessible for fishing; and/or no deterioration in classification for shellfish waters. 

-1 Potential loss of/disturbance to riverine/estuarine habitat and dependent fisheries. 

-3 Localised loss and widespread disturbance to riverine/estuarine habitat and associated fisheries. 

-5 Significant loss of suitable habitat for fisheries; potential for deterioration in classification for shellfish waters, 
significant loss of waterside accessible for fishing. 

5 Contribute to existing or new areas of attractive, vibrant, accessible and safe waterway corridors and 
Landscape Protection Zones within urban areas; and/or, improvement to visual amenity into/from designated 
areas. 

3 Opportunities identified to enhance visual amenity and landscape character in the wider area. 

1 Opportunities identified to enhance visual amenity and landscape character in the local area. 

0 No adverse impacts on landscape character; and/or, no deterioration in quality of views into/from designated 
areas.  

-1 Adverse change in local landscape character, although impact reduced by use of demountables or low height 
of defences, impact is temporary, the fact that existing defences already exist in this area or small area of 
designated landscapes. 

-3 Adverse change in local landscape character within designated landscapes. 

4e Protect, and where 
possible enhance, 
landscape character 
and visual amenity 
within the catchment 

-5 Significant change in landscape character across a wide area; significant change in views into/from designated 
landscapes. 

4f Avoid damage to or 
loss of features of 
cultural heritage 

5 Enhance the physical context and structure of water-based heritage features; reduce flood risk to features 
sensitive to the impacts of flooding; and/or, contribute to the understanding of context of water-based features 
listed on the RMP. 
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Objective Score Description 

3 Risk to a number of heritage features reduced. 

1 Risk to a limited number of heritage features reduced. 

0 No impact on heritage features; and/or, no increase in flood risk to features sensitive to the impacts of flooding. 

-1 Potential for impacts on a limited number of heritage features (either directly or indirectly). 

-3 Potential for impacts on a number of heritage features (either directly or indirectly). 

importance, their 
setting and heritage 
value within the 
catchment 

-5 Potential for impacts on a significant number of heritage features (either directly or indirectly). 
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Appendix F Costing of options 
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Appendix G Development of flood risk management 
options for AU and APSR 
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G1 Stage 1 assessment, Stage 3 costs and Stage 3 MCA for the 
Owenboy AU 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Stage1-Owenboy AU

Applicable Technical Economic Social Environmental Other

Baseline

There are 52 properties at risk in the Owenboy AU (in 1% AEP). There are considerable roads; bridges; commercial 
buildings; angling areas; scenic routes and agricultural land also at risk. Baseline against which all options will be 
compared. The intial estimated Present Value Damages (PVD)  for the 1% AEP fluvial  in Owenboy AU are 
€13.9m.

1 Walk Away Yes 1 0 0 0 1 Yes
The degree of flooding in Owenboy (particularly Carrigaline APSR) would make this measure not viable in economic 
terms. Measure will have limited costs (say €30k annual costs) but is not likely to reduce PVD - therefore measure would 
have a CBR <1

2 Proactive maintenance Yes 1 -2 0 0 -1 No

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required and removal of
constrictions. Estimated costs of proactive maintenace €120k per year (based on a team of 3 men carrying out monthly 
inspections and being on duty during flood events). There would be limited savings on damages as flooding would still 
occur, say 5% reduction in PVD to give BCR of <<1. Proactive maintenance not likely to reduce frequency/ magnitude of 
flooding in Carrigaline. Measure ruled out on economic grounds.

3 Develop a flood forecasting system Yes 1 0 1 0 2 Yes

Technically viable as majority of damages occur in downstream area of Carrigaline. The PV cost of providing 3 river 
gauging stations for the Owenboy AU (with associated maintenance/ running costs over 50yrs) would be approximately 
€1.4m. Assuming a reduction in PVD of 10-15% as a direct result of this option, it would have a BCR of approximately 1. 
Measure carried forward to option development stage. A more detailed analysis of the form/ level of flood forecasting and
costs will be detailed in stage 3.

4 Targeted public awareness and 
preparedness campaign Yes 1 1 1 0 3 Yes

Cost of measure would be approximately €30k (including flood mapping/ public meetings etc) every 5 years with minor 
annual costs. Measure may generate up to a 5% reduction in damages giving a BCR of between 2 and 5.  The measure 
would also have some social benefit by increasing public awareness and reducing the impact of flooding. Measure to be 
carried forward to development stage.

5 Individual property protection / flood-
proofing Yes 1 2 1 0 4 Yes

Although the vast majority of properties at risk are located in Carrigaline  there are a number of individual, or small 
groups, of at risk properties in the AU that would benefit. PVD for these properties are €3.5m - cost of measure 
approximately €170k initial cost plus further €170k replacement cost after 25 years (based on €3000/property). Assuming 
a 20-50% reduction in damages, BCR of >5 achieved. Social benefit due to reduction in impact of flooding. Measure 
carried forward to development stage.

6 Rehabilitation, improvement of existing 
defences No 0 No Existing flood defences located in the Carrigaline APSR. Therefore measure not applicable at analysis unit scale.

7 Improvement in channel conveyance No 0 No
Extensive improvement in channel conveyance is generally not sustainable due to the regular maintenance/ dredging 
required to retain the increased capacity. Measure more beneficial when considered at a more localised scale - APSR 
level. Therefore not applicable at this scale.

8 Sediment management No 0 No No known sediment problems in this analysis unit. However dredging/ desilting may be carried out where appropriate as 
part of a maintenance programme.

9 Provision of permanent flood 
walls/embankments No 0 No

Not applicable at analysis unit scale (outside of APSRs) due to the isolated nature of properties at risk. Damages to be 
avoided (outside of Carrigaline) would not justify structural works of any size. Option to be considered at APSR unit 
scale.

10 Provision of demountable flood 
defences No 0 No Not applicable at analysis unit scale (outside of APSRs) due to the isolated nature of properties at risk. Option to be 

considered at APSR unit scale.

11 Use of overland floodways (i.e. allowing 
flooding of roads in a controlled manner) No 0 No Not applicable at analysis unit scale (outside of APSRs) due to the isolated nature of properties at risk. Option to be 

considered at APSR unit scale.

12 Flow diversion (full diversion / bypass 
channel, flood relief channel, etc.) No 0 No Not applicable at analysis unit scale (outside of APSRs) due to the isolated nature of properties at risk. Option to be 

considered at APSR unit scale.

13 Flood storage reservoirs Yes 1 0 1 1 3 Yes

Flood storage is a viable measure in the upper parts of the catchment where the topography is appropriate and if a 
suitable site is available. However there would be no flood storage solution that would provide full protection to 
Carrigaline. Cross Barry and Ballygarvan would benefit from upstream flood storage, but the fluvial/ tidal interface at 
Carrigaline would have limited benefits. Due to the fact that the vast majority of damages are located in Carrigaline, this 
measure would only reduce damages by approximately 30-50%, assuming no flood damage for lower return periods (say 
2 & 5yr) in Carrigaline. The cost of the measure would be approximately €4m giving a BCR of ~1. A reduction in flood 
damage would have a social benefit and there is potential for biodiversity benefits in the appropriate location. Carried 
forward to option development stage.

14 Managed realignment No 0 No Managed realignment not applicable in this analysis unit. The vast majority of the damages are located in Carrigaline 
APSR where managed realignment is not a viable measure due to urban development of the floodplains.

15 Tidal barrier No 0 No Restricted to tidal areas- not applicable in this AU. However a tidal barrier located in Cork Harbour would have benefits 
for Carrigaline as it is located at the fluvial/ tidal interface. This will be detailed as part of the Harbour AU.

16 Relocation of at risk assets (roads, 
properties, etc) Yes 0 -999 -999 No There are a considerable number of assets at risk in the Owenboy AU- due to the high number of assets at risk and the 

urban nature of the vast majority, it would not be economically viable to relocate them. 

Comment
Core Criteria Carry forward to option 

development
Long list of measures

Overall Score

Structural measures

Non-structural measures

Do minimum

]



Stage1-Cross Barry APSR

Applicable Technical Economic Social Environmental Other

0 Baseline Yes 0 0 0 0 0 Yes (as baseline)
There are 4 properties at risk in Cross Barry APSR (in 1% AEP). There are some roads; a bridge and a waste water pumping 
station also at risk. Measure carried forward to option development as a baseline against which all options will be compared. 
The initial estimated Present Value Damages (PVD) in Cross Barry  for the 1% AEP fluvial are €0.8m.

1 Walk Away Yes 1 -1 0 0 0 No

Reactive maintenance (e.g removing blockage at bridges, channel constrictions etc) may have a small impact on flood 
damage in Cross Barry, say reduction of 5%-10% in PVD.  Estimated cost of reactive maintenance is €10k per year. A 
reactive maintenance programme may highlight areas at risk of constriction/ blockage. To obtain BCR of 1, would need 
reduction in PVD of >20%, which is unlikely. Limited social/environmental benefit from reactive maintenance.

2 Proactive maintenance Yes 1 -1 0 0 0 No

There are only a small number of assets at risk in Cross Barry. Maintenance costs are estimated at ~€30k per year over 50 
years (based on a 2 man team making quarterly inspections and clearing blockages at bridges/ culverts). Measure would 
have limited damage savings, say %-10%. Hence measure would have a BCR<1. There would be limited social and 
environmental benefit.

3 Develop a flood forecasting system No 0 No Measure not applicable at such a localised scale and the limited number of properties/ assets at risk. Measure will be 
considered at catchment/ analysis unit level. Proximity of APSR to source of Owenboy limits flood forecasting oportunities. 

4 Targeted public awareness and 
preparedness campaign Yes 1 -1 1 0 1 Yes

Measure not likely to be economically viable at such a localised scale - measure would be better addressed as part of a 
catchment wide awareness campaign but could focus at APSR level if resources permit. Cost of measure would be 
approximately €10k (including flood mapping/ public meetings etc) every 5 years. Measure may generate up to a 5% reduction
in damages - giving a BCR <1.

5 Individual property protection / flood-
proofing Yes 1 2 1 0 4 Yes

Due to the small number of assets at risk, measure would be technically and economically viable. Estimated cost 
approximately €12k (based on €3000/property) initially and €12k replacement costs after 25 years. Assuming 20-50% 
reduction in PVD gives a BCR>5. There would be a social benefit due to reduced flood imacts. Measure carried forward to 
development stage. 

6 Rehabilitation, improvement of existing 
defences No 0 No No existing defences in APSR.

7 Improvement in channel conveyance Yes 1 1 1 0 3 Yes

Measure would concentrate on the removal of constrictions at the road crossings, as this appears to be the cause of flooding. 
Estimated cost of measure is €250k (i.e. adjustment to existing bridge/ replacement of bridge). Assuming measure results in 
50% reduction in PVD results in a BCR of ~1. A reduction in flood damage would have a positive social impact. Measure 
carried forward to development stage.

8 Sediment management No 0 No No known sediment problems in this APSR. However dredging/ desilting may be carried out where appropriate as part of a 
maintenance programme.

9 Provision of permanent flood 
walls/embankments Yes 1 0 1 0 2 Yes

Raising the bridge walls/ provision of flood walls is applicable in the centre of Cross Barry (at intersection of R589). May 
reduce flood risk to waste water treatment plant. Estimated PV cost of measure (including future maintenance) is 
approximately €800k (150m flood walls, 1.2m high). Measure would provide protection up to a 100yr event. Hence BCR of ~1.
Measure carried forward to development stage.

10 Provision of demountable flood defences No 0 No Sufficient lead time would not be available in this part of the catchment for demountable defences.

11 Use of overland floodways (i.e. allowing 
flooding of roads in a controlled manner) No 0 No No suitable overland floodway route to direct floodwaters away from at risk properties

12 Flow diversion (full diversion / bypass 
channel, flood relief channel, etc.) Yes -1 -999 -1000 No

The topography of the area limits the opportunities and there would be a minimum of two road crossings, therefore it would be 
technically difficult and costly to implement. Measure ruled out on economic terms as the estimated cost of flow diversion 
(with associated future maintenance costs) would significantly exceed the PVD. 

13 Flood storage reservoirs Yes 0 -999 -999 No
Provision of flood storage is technically possible but would be ruled out on ecomonic grounds. PVD in Cross Barry are €0.8m, 
cost of providing flood storage for the area likely to be approximately €1.5-2m. Hence measure would generate BCR<<1. 
Measure may be more economically viable when analysed at a catchment level.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. Flooded assets are located in the natural floodplain- no benefits to be 
achieved by managed realignment in this APSR. 

15 Tidal barrier No 0 No Restricted to tidal areas- not applicable.

16 Relocation of at risk assets (roads, 
properties, etc) Yes -2 -999 -1001 No

Flooded assets are located in the main street in Cross Barry and therefore not practical to relocate. PVD in Cross Barry are 
€0.8m; cost of relocating at risk properties/ assets (including a WWTW) approximately €10m - hence measure is not 
economically viable and has been ruled out.

Structural measures

Non-structural measures

Do minimum

Comment
Core Criteria Carry forward to option 

development
Long list of measures

Overall Score



Stage1-Carrigaline APSR

Applicable Technical Economic Social Environmental Other

0 Baseline Yes 0 0 0 0 0 Yes (as baseline)
There are 47 properties at risk in Carrigaline APSR (in 1% AEP). There are a number of roads; commercial buildings; surgeries; angling areas; 
flora and fauna; scenic routes and agricultural land also at risk. Measure carried forward to option development as a baseline against which all 
options will be compared. The initial estimated Present Value Damages (PVD) in Carrigaline  for the 1% AEP fluvial are €10.2m.

1 Walk Away Yes 1 -1 0 0 0 No
The scale of the flooding at Carrigaline would make this measure not viable in economic terms. Cost of measure approximately €300k over a 50 
year period, however, it is unlikely to have any measurable impact on damage reduction. There would also be no appreciable social or 
environmental benefit.

2 Proactive maintenance Yes 1 -2 0 0 -1 No

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required; removal of constrictions/ blockages 
and regular inspection of at risk areas. Cost of measure over a 50 year period would be approximately €2m (based on a team of 3 men carrying 
out monthly inspections and being on duty during flood events). There would be limited savings on damages as flooding would still occur- 
proactive maintenance not likely to reduce frequency/ magnitude of flooding in Carrigaline. Based on a 5% reduction in damages- this option 
would have a BCR of <<1. 

3 Develop a flood forecasting system Yes 1 0 1 0 2 Yes

The cost of providing 3 river gauging stations for the Owenboy AU (with associated maintenance/ running costs) would be approximately €600k. 
Assuming a reduction in PVD of 10% as a direct result of this option, it would have a CBR of between 1 and 2 . A more detailed analysis of the 
form/ level of flood forecasting and costs will be detailed in stage 3. A tidal flood forecasting system will also be investigated for Carrigaline as it is 
located at the fluvial/ tidal interface (as part of the Harbour AU). There would be a positive social benefit due to the reduction in flood damages. 
Measure carried forward to development stage. 

4 Targeted public awareness and preparedness campaign Yes 1 2 1 0 4 Yes
Cost of option would be approximately €30k (including flood mapping/ public meetings etc) every 5 years. Option may generate up to a 5% 
reduction in damages giving a BCR of between 2 and 5. Again there would be a positive social impact due to increase in awareness of flood risk 
and potential reduction in damages.

5 Individual property protection / flood-proofing Yes 1 2 1 0 4 Yes
Vast majority of properties at risk are located in Carrigaline. Cost of measure approximately €155k initial cost plus further €155k replacement cost 
after 25 years (based on €3000/property). Assuming a 20-50% reduction in damages, BCR of >5 achieved. Social benefit due to reduction in 
impact of flooding. Measure carried forward to development stage.

6 Rehabilitation, improvement of existing defences Yes 1 -999 -998 No Existing defences (included in Flood Defence Asset Database) do not provide significant protection to the properties at risk.  There would be no 
benefit to improving the protection level of these defences, therefore the measure is ruled out on economic grounds. 

7 Improvement in channel conveyance Yes 1 0 1 0 2 Yes

Carrigaline APSR may benefit from some dredging/ desilting- however in order to retain increased capacity, a regular dredging programme would 
be needed. Measure would have significant costs and would have limited effect on reducing damages. Improvement in channel conveyance 
measure would therefore focus on the removal of constrictions (such as water/ sewage pipe at bridge in Carrigaline). Reducing the constrictions 
would improve the dispersion of flood waters during flood events. Estimated cost of removal of constrictions would be approximately €300k, with 
estimated reduction in damages of 5% giving an approximate BCR of between 1 and 2. Actual potential for damage reduction will be investigated 
through modelling (as part of stage 3 option development). Results from modelling will determine the effectiveness of the option and allow a CBR 
to be calculated. There would be a social benefit due to reduction in flood damages. Intertidal habitats of NHA west of Carrigaline are sensitive to 
changed/increased flows and would constrain solutions. Systems would be put in place to ensure no negative environmental impact.

8 Sediment management No 0 No Not applicable this far down the catchment. No known sediment problems that would impact flood risk, in the catchment. 

9 Provision of permanent flood walls/embankments Yes 1 0 0 0 1 Yes

Measure would consist of provision of ~1.7km of flood walls in Carrigaline (1.5-2m high). Estimated cost of measure (including future 
maintenance) approximately €9m. Measure would provide full protection up to a 100yr event and would have a BCR of ~1. Measure carried 
forward to development stage. Neutral social impact as reduction in flood damage offset by visual impact of height of walls.  Measure could also 
be combined with other measures to reduce height, will be investigated in stage 3.

10 Provision of demountable flood defences Yes 1 0 1 0 2 Yes

Possible alternative to the provision of permanent flood walls/ embankments. Estimated cost of demountable defences/ storage/ erection during 
flood event approximately €10m (1700m of demountable flood defences). Measure would provide full protection up to a 100yr event and would 
have a BCR ~1. Positive social benefit due to reduction in flood damages. Measure carried forward to development stage but would need to be 
combined with flood warning to be fully effective.

11 Use of overland floodways (i.e. allowing flooding of roads in 
a controlled manner) No 0 No No suitable locations in this APSR for overland floodways - measure limited by the urban nature of APSR.

12 Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.) No 0 No Measure not applicable with the constraints of the urban development to the north and south of the river.

13 Flood storage reservoirs Yes 1 -1 1 1 2 Yes

Flood storage reservoirs could be provided in the upstream catchment but due to topography there would only be limited benefit to Carrigaline.  
Estimated cost of measure is €4million, assuming a 30% reduction in damages due to reduction in flood damages from lower return period events 
(2yr & 5yr) gives a BCR of <1.  There would be a positive social and environmental impact due to reduction in flood impact and potential for 
biodiversity. Tidal flooding would still pose a risk to properties and this measure would need to be combined with a measure for reducing tidal 
flooding in Carrigaline.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. Carrigaline town centre has been developed on the floodplain of the river and limits any 
managed realignment strategy in this APSR.

15 Tidal barrier No 0 No Tidal barrier measure will be developed as part of the Harbour AU - the affects of a tidal barrier for Carrigaline will be detailed as part of the 
Harbour AU.

16 Relocation of at risk assets (roads, properties, etc) Yes -2 -999 -1001 No There are a considerable number of assets at risk in Carrigaline- due to the high number of assets at risk and their urban nature, it would not be 
economically viable to relocate them.

Structural measures

Non-structural measures

Do minimum

Comment
Core Criteria Carry forward to option 

development
Long list of measures

Overall Score



Costs summary for all of the proposed options

Owenboy AU Owenboy AU Cross Barry 
APSR 

Cross Barry APSR 

Option 1 Option 2 Option 1 Option 2 Option 1 Option 2

1% AEP 1% AEP 0.1% AEP 1% AEP 1% AEP Fluvial 1% AEP Fluvial
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2 Proactive maintenance

3a Develop a flood forecasting system (fluvial) 789,448 682,768

3b Develop a flood forecasting system (tidal) N/A

4 Targeted public awareness and preparedness campaign 171,468 72,144 171,468
5 Individual property protection / flood-proofing 71,506 8,251 45,379
6 Rehabilitation, improvement of existing defences
7 Improvement in channel conveyance N/A NA
8 Sediment management
9 Provision of permanent flood walls/embankments 1,435,605 2,683,553

10 Provision of demountable flood defences

11
Use of overland floodways (i.e. allowing flooding of roads in a 
controlled manner) 

12
Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.)

13 Flood storage reservoirs 813,938
14 Managed realignment
15 Tidal barrier
16 Relocation of at risk assets (roads, properties, etc)

Total basic costs (Euro) * 1,032,422 813,938 80,395 1,435,605 899,615 2,683,553

1 Basic Construction Cost C 813,938 1,435,605 2,683,553

2 Contingency 20% of C 162,788 287,121 536,711

3 Design Team Fees & Expenses
3.1a Engineering Consultants1

Cost of works <€126, 973.81   10% of C
C from to €126,973.81 to €380,921.42 €2,539.48 + 8% of C
C from to €380,921.42 to €634,869.02 €6,348.69 + 7% of C
C from to €634,869.02 to €1, 269,738.10 €12,697.38 + 7% of C
C from to €1,269,738.10 to €3,174,345.20 €19,046.07 + 5.5% of C
C from to €3,174,345.20 to €6,348,690.40 €34,917.80 + 5% of C
C from to €6,348690.40 to €12,697,381.00 €66,661.25 + 4.5% of C
C from to €12,697,381.00 to €25,394,762.00 €98,404.70 + 4.5% of C
Over €25,394,762 €161,891.16 + 4% of C

3.1b For Reinforced Concrete Portion of Works1

Cost of RC Portion under €634,869.02 3% of CRC 

RC Portion from €634,869.02 to €2,539,476.20 €6,348.69 + 2.5% of CRC

RC Portion from €2,539,476.20 to to €5,078,952.30 €19,046.07 + 2% of CRC 

RC Portion over €5,078,952.30 €44,440.83 + 1.5% of CRC

3.1c Alternative Method (instead of 3.1a & 3.1b) 6% of C 48,836 86,136 161,013

3 Environmental Consultants 5% of C 40,697 71,780 134,178

3 Economic Consultants 0.5% of C 4,070 7,178 13,418

3 Specialist Consultants 2.5% of C 20,348 35,890 67,089

Based on time cost estimate
4 Site Supervision Clerk of works / Annum = €120,000 60,000 30,000 120,000

Resident Engineer / Annum = €130,000 65,000 32,500 130,000

5 Allowance for Archaeology 15% of C 122,091 215,341 402,533

6 Allowance for Environmental Mitigating Measures 6% of C 48,836 86,136 161,013

7 Allowance for Compensation and Land Acquisition 10% to 12.5% of C 101,742 179,451 335,444

8 Allowance for Art2

Construction cost upto  €2,550,000 1% of C 8,139 14,356
Construction Cost €2,550,000 to €6,300,000 1% of C, Max €38,000.00 26,836
Construction Cost €6,300,00 to €12,700,000 Max €51,000.00
Construction Cost in excess of €12,700,000 Max €64,000.00

9 NPV Maintenance C x 1.5% x 22.48  274,460 484,086 904,894

1,032,422 1,770,945 80,395 2,965,581 899,615 5,676,680

1  Source = Department of Finance Circular Ref:- 11/87

Benefit cost analysis for all of the proposed options

Total PV costs for option Euro 1,032,422 1,770,945 80,395 2,965,581 899,615 5,676,680
Total PV damages to 1% AEP 2,627,791 2,627,791 866,635 866,635 1,580,108 1,580,108
Total benefits resulting from option Euro 1,691,329 0 6,794 135,886 1,200,882 1,580,108
Benefit cost ratio 1.6 0.0 0.1 0.05 1.3 0.3
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Present value cost (€)

2  Source = Section 4.2 (page 21) of "Public Art : Per Cent for Art Scheme, General 
National Guidelines 2004
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Owenboy Analysis Unit

Comments Score
Weighted 

Score
Comments Score

Weighted 
Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Some mechanical and human intervention required for flood forecasting system and public 
awareness campaign. Gauging stations and models would require regular maintenance. 

Individual property protection would also require human intervention in making the necessary
adjustments to the properties at risk. Option reliant on flood forecast certainty and putting in 

place of property protection, therefore just meets minimum target.

0.0 0
The flood storage reservoirs (A & B) would require a limited maintenance over lifetime of 

option. Storage reservoirs to be designed to operate automatically, therefore no 
human/mechanical intervention for operation. Partially achieving aspirational target

3.0 75

B) Minimise Health and Safety risk of flood risk 
management options.

5 5
Medium health and safety risk to construction workers involved with the installation of the 

gauging stations for the flood forecasting system. Limited health and safety risk involved with
the installation of individual property protection during flood events.

2.0 50

Medium health and safety risk to construction workers. Contractors involved in the construction
of the reservoirs and the staff involved with the operation of the site would need to work within 
the relevant health and safety guidelines. Storage reservoirs would be constructed to operate 
automatically, therefore no risk to operators of FRM options. Partially achieving aspirational 

target

3.0 75

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for properties where MRFS flood
depth below 0.6m. Approx 94% of properties have flood depth less than 0.6m for the 1%  

MRFS scenario.  Adapting to future risk would involve additional costs. Overall meets 
minimum target.

0.0 0
Option is sustainable and adaptable to future risk. The flood storage reservoirs are capable of 
additional capacity to meet future flood risk needs. However these adaptations would involve 

additional costs. Meeting minimum target target.
0.0 0

Technical Total Score/ Weighted Score 2.0 50 6.0 150

Option will cost approximately  €1 million over a 50 year period. Based on the current 
scenario, approximately 88% of properties in the 0.1% AEP flood zone have a fluvial flood 
depth of <0.6m (95% of properties in the 1% AEP flood zone have a fluvial flood depth of 

<0.6m). BCR for protecting to 1% AEP is 1.6 (assumes 80% of defences put in place in time 
to avoid any damage due to presence of flood forecasting system).  

0.4 44

Option will cost approximately €1.8 million over a 50 year period. Option has very limited 
impact on downstream properties and would not prevent any damage to properties in the AU. 
Option would have negligible impact in Carrigaline due to the large proportion of inflow from 

downstream catchment influence of tide. Results in BCR of 0.0

0.0

BCR 1.6 BCR 0.0

B) Minimise risk to infrastructure. 15 3
No increase in the number of transport routes/ utility infrastructure assets at risk. Option has 
no physical means to limit flooding on transport routes/ utility infrastructure assets. Meeting 

minimum target.
0.0 0

Small reduction in the number of transport routes at risk (reduction of 595m (or 18%) of roads 
at risk). The majority of transport routes/ utility infrastructure assets at risk are located in 

Carrigaline where this option has negligible impact. Just exceeding minimum target. 
1.0 45

C) Minimise risk to agricultural land. 5 4
No increase in the area of agricultural land at risk. Option unlikely to result in any decrease in
risk to agricultural land as option has no physical means to limit flooding on agricultural land. 0.0 0

Option would provide some reduction in the area of agricultural land at risk, especially at 
Ballygarvan and Ballinhassig, although additional areas of agricultural land will be flooded 

upstream of the control structures during flood events.  Overall, there is a reduction of 5% in 
the area of agricultural land at risk of flooding. The capacity of the reservoirs would provide 

extra storage and give more control to the downstream flooding of agricultural land. Just 
exceeding minimum target. 

1.0 20

Economic Total Score/ Weighted Score 0.4 44 2.0 65

Two suitable locations identified. A = between R589 and N71 (upstream of cross section 
1BOY_17103U). B = at Ballinaboy Bridge between R613 and N71 (upstream of cross 
section 1BOY_13853U). Assume no changes in river flows up- or downstream under 

normal conditions (up to 50% AEP). Res A has an area of 2.2 km2 and a volume of 3.3 
million m3 for a 1% AEP. Res B has an area of 0.57 km2 and a volume of 955,901 m3 for a 

1% AEP. The discharge structures at the downstream end of both reservoirs were setup 
for a maximum flow of 5m³/sec. Option would require provision of 250m of embankment at 

a maximum height of 1m for Res A and 180m of embankment at a maximum height of 1.6m 
for Res B (in a 1% AEP). 

Baseline Option 1

-

Development of fluvial flood forecasting and warning system combined with individual 
property protection. Development of ‘downstream’ PDM rainfall-runoff models coupled with 

hybrid  model. No modelling undertaken. Assume similar flooding regime to baseline, 
except where risk reduced to individual properties. Assume no changes in river flows up- 

or downstream.
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5 €1.7 million in damages up to the 1% AEP.

n/a

n/a

Total of 1.94km2 of flooded agricultural land throughout 
the analysis unit, of which 1.89km2 is outside the 

boundaries of APSRs.
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A) Optimise economic return on flood risk 
management investment.

Baseline

n/a
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Develop a flood forecasting system combined with a targeted public awareness and 
education campaign and individual property protection

Flood storage reservoirs

Total of 1.67km of Roads flooded, 541m of which are 
outside APSRs:

313m of Ballea Road (R613) flooded west of Carrigaline.
103m of Ballyhandle flooded north of Crossbarry;

83m of School Road south of Ballygarvan; 

Options 

Option 2

0

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit



Owenboy Analysis Unit

Comments Score
Weighted 

Score
Comments Score

Weighted 
Score

Two suitable locations identified. A = between R589 and N71 (upstream of cross section 
1BOY_17103U). B = at Ballinaboy Bridge between R613 and N71 (upstream of cross 
section 1BOY_13853U). Assume no changes in river flows up- or downstream under 

normal conditions (up to 50% AEP). Res A has an area of 2.2 km2 and a volume of 3.3 
million m3 for a 1% AEP. Res B has an area of 0.57 km2 and a volume of 955,901 m3 for a 

1% AEP. The discharge structures at the downstream end of both reservoirs were setup 
for a maximum flow of 5m³/sec. Option would require provision of 250m of embankment at 

a maximum height of 1m for Res A and 180m of embankment at a maximum height of 1.6m 
for Res B (in a 1% AEP). 

Baseline Option 1

-

Development of fluvial flood forecasting and warning system combined with individual 
property protection. Development of ‘downstream’ PDM rainfall-runoff models coupled with 

hybrid  model. No modelling undertaken. Assume similar flooding regime to baseline, 
except where risk reduced to individual properties. Assume no changes in river flows up- 

or downstream.
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Baseline

Develop a flood forecasting system combined with a targeted public awareness and 
education campaign and individual property protection

Flood storage reservoirs

Options 

Option 2

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

A) Minimise risk to human health and life. 30 5

Option would reduce the flood risk to the properties targeted as part of the individual property
protection with a significant reduction up to 0.1% AEP. The flood forecasting and targeted 

public awareness campaign would increase awareness of flood risk in the AU. Option does 
not reduce number of properties located in high hazard areas. In addition, access to and 
from vulnerable buildings could be restricted and option will not provide any protection to 

evacuation routes.  Option meets minimum target

0.0 0
Option reduces the number of residential properties at risk; properties in high hazard areas in 
Ballygarvan. Flood risk from 1% AEP eliminated but residual risk from 0.1% AEP. It has no 

impact on vulnerable properties in the AU. 
1.0 150

B) Minimise risk to community. 10 2

The provision of individual property protection would reduce the risk to the properties 
targeted as part of this option. Properties still located in flood risk area and high hazard area

Access to and egress from community properties likely to be disrupted. Meeting minimum 
target.

0.0 0 The provision of flood storage reservoirs in the Owenboy AU has no impact the number of high
value social infrastructural assets and commercial businesses at risk in the AU. 0.0 0

C) Minimise risk to, or enhance, social amenity. 5 1
No increase in risk to social amenity sites. No reduction in land available for new flood 

tolerant social amenity sites. Football pitch still at risk of flooding. Meeting minimum target. 0.0 0 No increase in risk to social amenity sites. No reduction in land available for new flood toleran
social amenity sites. Meeting minimum target. 0.0 0

Social Total Score/ Weighted Score 0.0 0 1.0 150

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD objectives as no works required 

within river channel. Meeting minimum target. 0 0
No contribution nor constraint to the achievement of WFD objectives as works primarily 

undertaken off-line and watercourse would be largely unmodified. Meeting minimum target. 0 0

B) Minimise risk to sites with pollution potential 15 5
No positive or negative change to potentially polluting sites as no intervention required 

beyond works to individual properties. 
Meeting minimum target.

0 0  Potential for a partial reduction in flood risk to the potentially polluting sites. Exceeding 
minimum target. 1 75
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Total of 46 properties at risk, 2 of which are outside of 
the APSRs, both in the Tullig Beg area on R613 east of 

Ballinhassig

Total of 8 community buildings at risk, one of is outside of 
the APSRs on the R589 at Ballyhooleen

Ballinnhassig GAA pitch partially flooded

2008 WFD classification indicates that river waterbodies 
within AU require actions to achieve GES. However, 

there are no hydro-morphological requirements and 
therefore no contribution to achievement of 

objectives is possible. 

1 waste management permit site and 1 waste water 
pumping station at Cross Barry at risk (1% AEP), 1 waste 

water treatment plant at Ballygarvan (1% AEP) .



Owenboy Analysis Unit

Comments Score
Weighted 

Score
Comments Score

Weighted 
Score

Two suitable locations identified. A = between R589 and N71 (upstream of cross section 
1BOY_17103U). B = at Ballinaboy Bridge between R613 and N71 (upstream of cross 
section 1BOY_13853U). Assume no changes in river flows up- or downstream under 

normal conditions (up to 50% AEP). Res A has an area of 2.2 km2 and a volume of 3.3 
million m3 for a 1% AEP. Res B has an area of 0.57 km2 and a volume of 955,901 m3 for a 

1% AEP. The discharge structures at the downstream end of both reservoirs were setup 
for a maximum flow of 5m³/sec. Option would require provision of 250m of embankment at 

a maximum height of 1m for Res A and 180m of embankment at a maximum height of 1.6m 
for Res B (in a 1% AEP). 

Baseline Option 1

-

Development of fluvial flood forecasting and warning system combined with individual 
property protection. Development of ‘downstream’ PDM rainfall-runoff models coupled with 

hybrid  model. No modelling undertaken. Assume similar flooding regime to baseline, 
except where risk reduced to individual properties. Assume no changes in river flows up- 

or downstream.
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Baseline

Develop a flood forecasting system combined with a targeted public awareness and 
education campaign and individual property protection

Flood storage reservoirs

Options 

Option 2

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

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

10 5
No impacts on pNHA, or riverine habitats and species as no intervention required beyond 

works to individual properties and no change to flows anticipated. 
Meeting minimum target.

0 0
No downstream impacts on NHA, or impacts on riverine habitats and associated species 
anticipated as works primarily undertaken off-line.  Potential to create new wetland habitat 

within flood storage areas within river corridor.  Exceeding minimum target. 
1 50

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 3
No loss of suitable fisheries habitat or impacts on angling activity as no intervention required

beyond works to individual properties. Meeting minimum target. 0 0 No loss of suitable fisheries habitat or impacts on angling activity as works primarily 
undertaken off-line. Meeting minimum target. 0 0

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

No change in landscape character or deterioration in quality of views into/from scenic areas 
and routes as no intervention required, beyond works to individual properties.   

Meeting minimum target.
0 0

Localised change in landscape character though broadly in keeping with landscape character 
type.  No deterioration in quality of views into/from designated scenic areas and routes due to 

their distance from the proposed storage reservoirs. Potential to create an attractive 
landscape feature. Meeting minimum target. 

0 0

F) Avoid damage to or loss of features of cultural
heritage importance, their setting and heritage 

value within the catchment
5 3

No positive or negative change increase in risk to sites on SMR as no intervention required 
beyond works to individual properties.  Meeting minimum target. 0 0

Potential reduction in risk to the RPS sites.  Due to the distance of the sites from the proposed
works, no impacts on historical setting of the sites are anticipated.  Limited change in risk to 

RPS site. Exceeding minimum target.
1 15

Environmental Total Score/ Weighted 
Score

0.0 0 3.0 140

Total Score/ Total Weighted Score 2.4 94 12.0 505
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Within the AU, immediately downstream of Carrigaline, 
the Owenboy River is designated as a pNHA, which 

continues into the Cork Harbour SPA/Ramsar site. The 
mudflats in the upper parts of the estuary provide 

foraging and roosting habitats for overwintering birds and 
these intertidal habitats are sensitive to changes in river 
flows, outside the normal range of variability. In terms of 

water-related protected species, there are records of 
otters near Carrigaline. 

Owenboy River supports salmonid and other fisheries 
sensitive to changes in physical and chemical conditions. 

Physical barriers not known.
Angling activity and access primarily limited to 

fringes of urban areas - 7.3km at risk (1% AEP) (2.3km 
of angling area/points within APSRs) and 351m of 
angling access at risk outside APSRs, mainly near 

Ballygarvan and east of Carrigaline 

Landscape character is the Broad Fertile Lowland 
Valleys landscape character type.

Parts of river corridor are designated as Scenic Routes 
(SR) and Scenic Areas (SA): c.900m of SR at risk 

(including 300m along the R613 by Ballea Woods west 
of Carrigaline and the Carrigaline to Crosshaven Road in 
Carrigaline, outside the APSR). There is 0.2km2 of SA at 

risk within Carrigaline and directly west of Carrigaline. 

2 sites on the SMR are at risk, both of which are 
outside the APSRs - a Holy Well east of Ballygarvan in 
Ballinreeshig, and Earth Mound east of Crossbarry in 

Gortnaclough. (1% AEP).
1 site on the RPS is at risk: an old warehouse in the 

Carrigaline APSR (1% AEP).



Cross Barry APSR

Comments Score
Weighted 

Score
Comments Score

Weighted 
Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

A targeted public awareness campaign would require human intervention 
on a 5 yearly basis. The process of individual property protection would 
also require human intervention in making the necessary adjustment to 
properties and in erecting defences prior to a flood event. Option 100% 
reliant on human intervention to be effective. Just failing the minimum 

target.

-1.0 -25

Flood walls and embankments st Cross Barry would require a regular 
maintenance programme to ensure that they are kept in a condition to be 

effective flood defences. However an inspection and maintenance 
programme would be at a relatively limited and no manual/human 

intervention would be required to ensure option operationally effective. 
Partiallty achieving aspirational target

3.0 75

B) Minimise Health and Safety risk of flood risk 
management options.

5 5

A targeted public awareness campaign would have no health and safety 
risk to construction workers or operators. Individual property protection 

would have some health and safety risk (especially in installation of 
protection equipment) and potentially in the erection of protection in flood 

event.

3.0 75

Option would have some health and safety risk in the construction of the 
walls and embankments. Option would involve some construction works 
next to open water.  Access routes not heavily trafficked.  Medium health 

and safety risk. Limited health and safety risk to operators of option. 

3.0 75

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for all 
properties protected by this option up to 1% MRFS (assuming a max flood 
depth of 0.6m). Therefore meets requirements of MRFS.  No additional 
properties at risk that would require additional fittings. Overall  exceeds the  
minimum target.

1.0 25
Walls and embankments have been designed for the current scenario but 
could be adapted to protect against the MRFS at additional cost. Exceeds 

the minimum target.
1.0 25

Technical Total Score/ Weighted Score 3.0 75 7.0 175

Option would cost approximately €80k over a 50 year period. All properties 
can be protected up to 1% AEP, thus preventing up to €136k worth of 

damages. But assume only 5% of defences in place in time without flood 
warning. BCR is 0.1.

-216.7 -27082 Option would cost approximately €3 million to provide protection up to the 
1% AEP event. PVD in Cross Barry are €136k giving BCR of 0.05. -416.5 -52060

BCR 0.1 BCR 0.05

B) Minimise risk to infrastructure. 15 3
Option would have no impact on the number of transport routes/ utility 

infrastructure assets at risk. Meeting minimum target as option would not 
result in an increase in transport routes/ utility infrastructure assets at risk.

0.0 0

Option would have a beneficial impact on the number of transport routes/ 
utility infrastructure assets at risk. Flood walls and embankments in Cross 

Barry would give flood protection to some flooded transport routes. 
Defences would also protect pumpingt station.  Partially achieving 

aspirational target.

3.0 135

C) Minimise risk to agricultural land. 5 1
Option would have no impact on the area of agricultural land at risk. 

Meeting minimum target as option would not result in an increase in area 
of agricultural land at risk

0.0 0

Option would have a limited impact on the area of agricultural land at risk. 
The flood walls and embankments have been designed with the primary 
function of protecting properties at risk from flooding. Agricultural land at 

risk of flooding, both upstream and downstream of Cross Barry, will remain 
at risk despite the presence of flood walls and embankments in Cross Barry. 
No increase in the area of agricultural land at risk. Meeting minimum target.

0.0 0

Economic Total Score/ Weighted Score -216.7 -27082 -413.5 -51925
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Total of 266m of Roads flooded including;
201m of Killeens tertiary road to the south of 

Crossbarry flooded; 
37m on The Grove R589 road through town centre 

flooded;
29m of Lissagroom tertiary road;

0.02km2 of flooded agricultural land primarily to 
the south of the town.

A) Optimise economic return on flood risk 
management investment.

25 5 €136k in damages up to the 1% AEP

Baseline

T
e

c
h

n
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a
l

n/a

n/a

n/a

Baseline option assumes 
continuation of any existing 

maintenance regime in assessment 
unit

No modelling and no change in flow regime except around individual protected 
properties

Improving channel conveyance related to removal of constriction at Cross Barry 
Bridge. After modelling, Cross Barry bridge established as not causing a 

constriction. Option would involve provision of 80m of embankment on right bank 
(maximum 1.8m high); 178m of retaining and cut-off flood wall set back from river 
on right bank (maximum height 1.7m); 158m of retaining and cut-off flood wall to 
river bed on right bank (maximum height 1.5m above bed); 127m of retaining and 
cut-off flood wall to river bed on left bank (maximum height 1.7m above bed) and 

150m of embankment on the left bank (maximum 1.1m high).

A targeted public awareness and education campaign combined with 
individual property protection

Improvement in channel conveyance combined with provision of flood 
walls/ embankments 

Objectives
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Options 

Baseline Option 1 Option 2
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Cross Barry APSR

Comments Score
Weighted 

Score
Comments Score

Weighted 
Score

Baseline

Baseline option assumes 
continuation of any existing 

maintenance regime in assessment 
unit

No modelling and no change in flow regime except around individual protected 
properties

Improving channel conveyance related to removal of constriction at Cross Barry 
Bridge. After modelling, Cross Barry bridge established as not causing a 

constriction. Option would involve provision of 80m of embankment on right bank 
(maximum 1.8m high); 178m of retaining and cut-off flood wall set back from river 
on right bank (maximum height 1.7m); 158m of retaining and cut-off flood wall to 
river bed on right bank (maximum height 1.5m above bed); 127m of retaining and 
cut-off flood wall to river bed on left bank (maximum height 1.7m above bed) and 

150m of embankment on the left bank (maximum 1.1m high).

A targeted public awareness and education campaign combined with 
individual property protection

Improvement in channel conveyance combined with provision of flood 
walls/ embankments 

Objectives

L
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h
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Options 

Baseline Option 1 Option 2
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A) Minimise risk to human health and life. 30 5

Option would reduce the flood risk to the residential properties targeted as 
part of the individual property protection. The targeted public awareness 

campaign would increase knowledge of flooding but not necessarily 
reduce flood risk in Cross Barry. Number of properties located in high 

hazard areas would remain the same. Meeting minimum target

0.0 0

Option would provide protection to all the at risk properties in Cross Barry, 
to the 1% AEP. Some residual risk would remain for the 0.1% AEP although 

mainly retained behind walls due to freeboard on wall height. Partly 
achieving aspirational target. 

3.0 450

B) Minimise risk to community. 10 1

Option would have no impact on the number of high value social 
infrastructural assets or commercial businesses/ industrial premises at risk. 
Meeting minimum target as option would not result in an increase in these 

assets at risk.

0.0 0

Cross Barry only has 2 commercial property at risk. Option would provide 
protection to 1% AEP. No high value social infrastructural assets at risk in 
Cross Barry and no increase to risk due to option.  Residual risk to existing 

properties at 0.1% AEP, therefore partly achieving aspirational target.

3.0 30

C) Minimise risk to, or enhance, social amenity. 5 0 No social amenity sites at risk 0.0 0 No social amenity sites at risk 0.0 0

Social Total Score/ Weighted Score 0.0 0 6.0 480

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD objectives as 
there would be no works within the channel. Meeting minimum target. 0.0 0

Potential constraint to the achievement of WFD objectives as construction 
of a floodwall in a currently unmodified section of the channel could create a 

hydromorphological pressure. Just failing minimum target.
-1.0 -25

B) Minimise risk to sites with pollution 
potential

15 5

No positive or negative change in risk to potentially polluting sites as no 
intervention required beyond beyond works to individual properties 
(assumes sites not considered as individual risk receptors). Meeting 

minimum target.

0.0 0 Reduction in flood risk to pumping station 5.0 375

 The river waterbody within the APSR requires 
actions to achieve GES. However, there are no 

hydro-morphological requirements and therefore no 
contribution to achievement of objectives is 

possible. 

Waste Water pumping station off The Grove 
flooded to a depth of 0.389m

S
o

c
ia

l

Total of 2 properties at risk; both on Lissagroom 
tertiary road north of Crossbarry

Total of 2 community buildings at risk; both in 
The Grove.

n/a



Cross Barry APSR

Comments Score
Weighted 

Score
Comments Score

Weighted 
Score

Baseline

Baseline option assumes 
continuation of any existing 

maintenance regime in assessment 
unit

No modelling and no change in flow regime except around individual protected 
properties

Improving channel conveyance related to removal of constriction at Cross Barry 
Bridge. After modelling, Cross Barry bridge established as not causing a 

constriction. Option would involve provision of 80m of embankment on right bank 
(maximum 1.8m high); 178m of retaining and cut-off flood wall set back from river 
on right bank (maximum height 1.7m); 158m of retaining and cut-off flood wall to 
river bed on right bank (maximum height 1.5m above bed); 127m of retaining and 
cut-off flood wall to river bed on left bank (maximum height 1.7m above bed) and 

150m of embankment on the left bank (maximum 1.1m high).

A targeted public awareness and education campaign combined with 
individual property protection

Improvement in channel conveyance combined with provision of flood 
walls/ embankments 

Objectives
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Options 

Baseline Option 1 Option 2
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C) Avoid damage to, and where possible 
enhance, the flora and fauna of the catchment.

10 1
No impacts on riverine habitats and species as no intervention required 

beyond works to individual properties. Meeting minimum target. 0.0 0 Potential loss of/disturbance to riverine and terrestrial habitats and species, 
although no specific biodiversity interest known. Just failing minimum target. -1.0 -10

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 2
No loss of suitable fisheries habitat as no intervention required, beyond 

works to individual properties.  Meeting minimum target. 0.0 0
Potential loss of/disturbance to riverine habitat and dependent fisheries, 

although no specific interest known for affected river stretch.  Potential for 
the creation of new angling areas/access along riverbanks. Overall, just 

failing minimum target.

-1.0 -10

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 1

No change in landscape character as no intervention required, beyond 
works to individual properties.  Meeting minimum target. 0.0 0

Floodwalls will be a new obtrusive feature in local landscape and are not in 
keeping the local landscape character type, although there are no specific 
local landscape and visual amenity sensitivities in Crossbarry.  Just failing 

minimum target.

-1.0 -5

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 0 N/A 0.0 0 N/A 0.0 0

Environmental Total Score/ Weighted 
Score

0.0 0 1.0 325

Total Score/ Total Weighted Score -213.7 -27007 -399.5 -50945
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n/a

n/a

n/a

Landscape character is the Broad Fertile Lowland 
Valleys landscape character type. 



Carrigaline APSR

Comments Score Weighted Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Some mechanical and human intervention required for flood forecasting 
system and public awareness campaign. Gauging stations and models 

would require regular maintenance. Individual property protection would 
also require human intervention in making the necessary adjustments to 

the properties at risk. Option reliant on flood forecast certainty and 
putting in place of property protection, therefore just meets minimum 

target.

0.0 0

Flood walls and embankments in Carrigaline would require a regular 
maintenance programme to ensure that they are kept in a condition 

to be effective flood defences. Limited future maintenance 
requirements over life of option. No human/mechanical operational 

requirements over life of option.

3.0 75

B) Minimise Health and Safety risk of flood risk 
management options.

5 5

Medium health and safety risk to construction workers involved with the 
installation of the gauging stations for the flood forecasting system. 

Limited health and safety risk involved with the installation of individual 
property protection during flood events.

1.0 25

Option would involve working in proximity to the river channel as a 
result of the space restrictions from the urban development in 

Carrigaline. Construction of walls and embankments to be carried 
out along heavily trafficked routes (R611 & R612) and in areas with 
limited access to the river. Relocation of service pipe also in area 

with restricted access and along a heavily trafficked route. 

0.0 0

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for 
properties where MRFS flood depth below 0.6m. An Additional 63 

properties at risk for the 1% AEP MRFS event. Approximately 95% of 
these proerties have flooding less than 0.6m. Adapting to future risk 
would involve additional costs. Overall just fails the minimum target.

-1.0 -25
Walls and embankments have been designed for the current 

requirements but could be adapted to protect against the MRFS at 
additional cost. Meets minimum target.

0.0 0

Technical Total Score/ Weighted Score 0.0 0 3.0 75

Option will cost approximately €0.9 million over a 50 year period. Based 
on the current scenario, approximately 95% of properties in the 0.1% 

AEP flood zone have a fluvial flood depth of <0.6m (96% of properties in 
the 1% AEP flood zone have a fluvial flood depth of <0.6m). BCR for 

protecting to 1% AEP is 1.3 (assumes 80% of defences put in place in 
time to avoid any damage due to presence of flood forecasting system).  

0.2 23 Option would cost €5.7m, giving a BCR of 0.3. -51.9 -6481

BCR 1.3 BCR 0.3

B) Minimise risk to infrastructure. 15 3
No increase in the number of transport routes/ utility infrastructure 
assets at risk. Option has no physical means to limit flooding on 

transport routes/ utility infrastructure assets. Meeting minimum target.
0.0 0

Option would have a beneficial impact on the number of transport 
routes/ utility infrastructure assets at risk. Flood walls and 

embankments in Carrigaline would give flood protection to some 
flooded transport routes i.e. R611 and R612. Partially achieving 

aspirational target.

3.0 135

C) Minimise risk to agricultural land. 5 1
No increase in the area of agricultural land at risk. Option unlikely to 

result in any decrease in risk to agricultural land as option has no 
physical means to limit flooding on agricultural land.

0.0 0

Option would have a limited impact on the area of agricultural land 
at risk. The flood walls and embankments have been designed with 
the primary function of protecting properties at risk from flooding. 

The limited area of agricultural land at risk in Carrigaline, will remain 
at risk despite the presence of flood walls and embankments. No 
increase in the area of agricultural land at risk. Meeting minimum 

target.

0.0 0

Economic Total Score/ Weighted Score 0.2 23 -48.9 -6346

5
€1.6 million in damages up to the 1% AEP considering fluvial 

damages only. 
A) Optimise economic return on flood risk 

management investment.
25

Objectives
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Baseline

Improvement in channel conveyeance combined with walls and embankments. 
Defences deigned to protect against fluvial flooding. Improvement in channel 

conveyance by relocating a service pipe which crosses the channel above bed 
level downstream of Carrigaline Bridge. This option is combined with flood 

walls and embankments. Flood walls, set back from the river on the right bank 
are required for 432m (with a maximum height of 1.2m). Flood walls to the bed 
of the channel are required on the right bank for 335m and have a maximum 

defence height of 1.4m above the top of bank (1% AEP fluvial). 

T
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n/a

n/a

Baseline option assumes continuation of any 
existing maintenance regime in assessment unit

Baseline

n/a

0.03km2  of flooded agricultural land to the west of the urban area

Total of 870m of Roads flooded including;
562m of Crosshaven Road (R612) flooded;

251m of Mount Rivers Estate flooded;
41m of Main Street (R611) flooded

Development of fluvial flood forecasting and warning system combined with 
individual property protection. Development of ‘downstream’ PDM rainfall-runoff 
models coupled with hybrid  model. No modelling undertaken. Assume similar 
flooding regime to baseline, except where risk reduced to individual properties. 

Assume no changes in river flows up- or downstream.

Develop a flood forecasting system combined with a targeted public 
awareness and education campaign and individual property protection

-

Option 1

Improvement in channel conveyeance combined with walls and 
embankments. 

Option 2
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Carrigaline APSR

Comments Score Weighted Score

Objectives

L
o

c
a

l W
e

ig
h

ti
n

g

Baseline

Improvement in channel conveyeance combined with walls and embankments. 
Defences deigned to protect against fluvial flooding. Improvement in channel 

conveyance by relocating a service pipe which crosses the channel above bed 
level downstream of Carrigaline Bridge. This option is combined with flood 

walls and embankments. Flood walls, set back from the river on the right bank 
are required for 432m (with a maximum height of 1.2m). Flood walls to the bed 
of the channel are required on the right bank for 335m and have a maximum 

defence height of 1.4m above the top of bank (1% AEP fluvial). 

Baseline option assumes continuation of any 
existing maintenance regime in assessment unit

Baseline

Development of fluvial flood forecasting and warning system combined with 
individual property protection. Development of ‘downstream’ PDM rainfall-runoff 
models coupled with hybrid  model. No modelling undertaken. Assume similar 
flooding regime to baseline, except where risk reduced to individual properties. 

Assume no changes in river flows up- or downstream.

Develop a flood forecasting system combined with a targeted public 
awareness and education campaign and individual property protection

-

Option 1

Improvement in channel conveyeance combined with walls and 
embankments. 

Option 2
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A) Minimise risk to human health and life. 30 5

Option would reduce the flood risk to the properties targeted as part of 
the individual property protection with a significant reduction up to 0.1% 

AEP. The flood forecasting and targeted public awareness campaign 
would increase awareness of flood risk in the AU. Option does not 

reduce number of properties located in high hazard areas. In addition, 
access to and from vulnerable buildings could be restricted and option 

will not provide any protection to evacuation routes.  Option meets 
minimum target

0.0 0

Option would provide full protection, to all of the flooded properties 
in Carrigaline, to the 1% AEP and reduced risk from the 0.1% AEP. 
Residual flooding for 0.1% AEP would remain. Number of properties 

in high hazard areas would be reduced for 0.1% AEP. Therefore, 
just exceeding minimum target. 

3.0 450

B) Minimise risk to community. 10 2

The provision of individual property protection would reduce the risk to 
the properties targeted as part of this option. Properties still located in 

flood risk area and high hazard area. Access to and egress from 
community properties likely to be disrupted. Meeting minimum target.

0.0 0 Option would provide full protection to 1% AEP and reduced risk for 
0.1% AEP. Therefore, just exceeding minimum target. 1.0 20

C) Minimise risk to, or enhance, social amenity. 5 0 No social amenity sites at risk 0.0 0 Not aware of any social amenity sites at risk in Carrigaline. 0.0 0

Social Total Score/ Weighted Score 0.0 0 4.0 470

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD objectives as 
there would be no works within the channel. Meeting minimum target. 0.0 0

 Option has potential to create a new morphological pressure as 
sections of flood wall would be down to the river bed.  However, 

sections are located primarily along an already modified river 
bank/shoreline. Just meeting minimum target.

0.0 0

B) Minimise risk to sites with pollution potential 15 0 N/A 0.0 0 N/A 0.0 0

 The two river waterbodies and the downstream transitional 
waterbody within the APSR require actions to achieve GES. 

However, there are no relevant hydro-morphological risks, objectives 
or measures and therefore no contribution to achievement of 

objectives is possible. 

No potentially polluting sites at risk. (1% AEP)

S
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Total of 42 properties at risk: 36 in Mount Rivers Estate; 1 on Main 
Street; 5 on Crosshaven Road

Total of 5 community buildings at risk; 3 on Crosshaven Road, 2 on 
Main Street (of which 1 is for 2 GP Surgeries/Clinics);

n/a



Carrigaline APSR

Comments Score Weighted Score

Objectives
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Baseline

Improvement in channel conveyeance combined with walls and embankments. 
Defences deigned to protect against fluvial flooding. Improvement in channel 

conveyance by relocating a service pipe which crosses the channel above bed 
level downstream of Carrigaline Bridge. This option is combined with flood 

walls and embankments. Flood walls, set back from the river on the right bank 
are required for 432m (with a maximum height of 1.2m). Flood walls to the bed 
of the channel are required on the right bank for 335m and have a maximum 

defence height of 1.4m above the top of bank (1% AEP fluvial). 

Baseline option assumes continuation of any 
existing maintenance regime in assessment unit

Baseline

Development of fluvial flood forecasting and warning system combined with 
individual property protection. Development of ‘downstream’ PDM rainfall-runoff 
models coupled with hybrid  model. No modelling undertaken. Assume similar 
flooding regime to baseline, except where risk reduced to individual properties. 

Assume no changes in river flows up- or downstream.

Develop a flood forecasting system combined with a targeted public 
awareness and education campaign and individual property protection

-

Option 1

Improvement in channel conveyeance combined with walls and 
embankments. 

Option 2
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C) Avoid damage to, and where possible 
enhance, the flora and fauna of the catchment.

10 5

No  impacts on the pNHA, SPA/Ramsar site, or riverine habitats and 
species present as no intervention required beyond works to individual 

properties and no changes to the current flooding and tidal regime 
anticipated. Meeting minimum target.

0.0 0

Flood walls located within/adjacent to pNHA and SPA boundaries. 
Construction of defences downstream of the eastern bridge could 
result in permanent damage to intertidal habitats, albeit localised, 
and disturbance to bird populations using the mudlfat areas (could 

be reduced if winter working avoided). Option would result in 
permanent modification of riverside and terrestrial habitat with loss 

of/disturbance to habitats and species, in particular protected 
species such as otter.  Just failing minimum target, assuming 

impacts can largely be mitigated.

-1.0 -50

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 3

No impact on or loss of suitable fisheries habitat and angling activity as 
no intervention required, beyond works to individual properties and no 
changes to the current flooding regime anticipated. Meeting minimum 

target.

0.0 0

Potential loss of/disturbance to estuarine habitat and dependent 
fisheries during in-channel and bankside works.  Option would 

reduce the length of riverside area available for angling, although 
opportunities to improve quality of access and faciliities for angling 

could be sought. Option just failing minimum target.  

-1.0 -15

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

No change in landscape character and visual amenity as no intervention 
required, beyond works to individual properties. Meeting minimum target. 0.0 0

Adverse change in local landscape character with introduction of 
new, extensive, flood defence structures. Reduction in quality of 
visual amenity within sensitive areas of river corridor (a Scenic 

Route), particularly where height of defences are up to 1.6m above 
existing ground levels. Option partly failing minimum target.    

-3.0 -45

F) Avoid damage to or loss of features of cultural 
heritage importance, their setting and heritage 

value within the catchment
5 3

No positive or negative change in risk to RPS site as no intervention 
required, beyond works to individual properties. Meeting minimum target. 0.0 0

Potential reduction in risk to the RPS site.  Due to the distance of 
the site from the proposed works, no impacts on historical setting of 

the site is anticipated.  Exceeding minimum target.
1.0 15

Environmental Total Score/ Weighted 
Score

0.0 0 -4.0 -95

Total Score/ Total Weighted Score 0.2 23 -45.9 -5896
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Within the APSR, immediately downstream of Carrigaline, the 
Owenboy River is designated as a pNHA, which continues into the 
Cork Harbour SPA/Ramsar site. The mudflats in the upper parts of 
the estuary provide foraging and roosting habitats for overwintering 
birds and these intertidal habitats are sensitive to changes in river 

flows, outside the normal range of variability.  Within the APSR, the 
river runs through the urban centre of Carrigaline.  In terms of water-

related protected species, there are records of otters near 
Carrigaline. 

Owenboy River supports salmonid and other fisheries sensitive to 
changes in physical and chemical conditions. The potential presence 

of existing barriers to fish migration is not known, though as the 
proposed works are located on the stretch which flows directly 

through the town, barriers are possible.  Downstream of the APSR, 
the  harbour provides important spawning and nursery areas for 
several species of sea fish, which are sensitive to changes in 
physical and chemical conditions.  A 2.3km stretch of the river 

through Carrigaline is used for angling and is at risk.

1 site on the RPS, a warehouse in Old Water Park, is at risk (1% 
AEP)

Landscape character comprises both the Broad Fertile Lowland 
Valleys and the Indented Estuarine Coast character types.  Parts of 
river corridor are designated as Scenic Routes (SR) and a Scenic 
Area (SA): c.500m of SR is at risk (1% AEP) on section of R612 

between Carrigaline and Crosshaven;  0.15km 2 of SA to the west 
and east of Carrigaline are at risk (1% AEP).
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Stage1-Midleton APSR

Applicable Technical Economic Social Environmental Other

- Baseline Yes 0 0 0 0 0 Yes (as baseline)

There are 213 properties at risk in Midleton APSR (in 1% AEP). There are a number of roads; bridges; commercial buildings; surgeries; protected 
structures; angling areas; flora and fauna; scenic landscapes and agricultural land also at risk. Measure carried forward to option development as 
a baseline against which all options will be compared. The initial estimated Present Value Damages (PVD) in Midleton for the 1% AEP fluvial 
are €24.5m.

1 Walk Away Yes 1 -2 0 0 -1 No
There are a considerable number of properties at risk in Midleton APSR. The number of properties/ assests at risk would make this measure not 
viable in economic terms. Cost of measure approximately €600k over a 50 year period, however, it is unlikely to have any measurable impact on 
damage reduction. There would also be no appreciable social or environmental benefit.

2 Proactive maintenance Yes 1 -2 0 0 -1 No

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required; removal of constrictions/ blockages 
and regular inspection of at risk areas. Cost of measure over a 50 year period would be approximately €4m (based on a team of 6 men carrying 
out monthly inspections and being on duty during flood events). There would be limited savings on damages as flooding would still occur. 
Proactive maintenance not likely to reduce frequency/ magnitude of flooding in Midleton. Based on a 5% reduction in damages this measure 
would have a BCR of <<1. 

3 Develop a flood forecasting system Yes 1 0 1 0 2 Yes

The cost of providing 3 river gauging stations for Midleton (with associated maintenance/ running costs) would be approximately €1.4million. 
Assuming a reduction in PVD of 10% as a direct result of this option, it would have a BCR of 1-2. A more detailed analysis of the form/ level of 
flood forecasting and costs will be detailed in stage 3. There would be a positive social benefit due to the reduction in flood damages. Measure 
carried forward to development stage. 

4 Targeted public awareness and 
preparedness campaign Yes 1 1 1 0 3 Yes

Cost of measure would be approximately €50k (including flood mapping/ public meetings etc) every 5 years. Measure may generate up to a 5% 
reduction in damages giving a BCR of 2-5. Again there would be a positive social impact due to increase in awareness of flood risk and potential 
reduction in damages.

5 Individual property protection / flood-
proofing Yes 1 2 1 0 4 Yes

The average depth of flooding to property in Midleton is 0.25m with over 90% having a maximum flood depth of less than 0.6m. Therefore, 
individual property protection could provide significant protection.  Assuming €3000k per property and 20-50% reduciton in damages gives a BCR 
>25.

6 Rehabilitation, improvement of existing 
defences No 0 No There are some existing defences in Midleton (from the FDAD) but they are not effective flood defences. Not possible to improve upon existing 

defences. New defences would be required.

7 Improvement in channel conveyance No 0 No

Dredging/ desilting could be considered downstream of Midleton to improve the channel capacity. However this measure is generally not 
sustainable due to the regular maintenance/ dredging required to retain the increased capacity. Measure would have significant costs and would 
have limited effect on reducing damages. Measure would also be limited by the presence of intertidal habitats of internationally important SAC, 
SPA (and NHA) to the south of Midleton, which are sensitive to increased flows and may constrain solutions.  

8 Sediment management No 0 No No known sediment problems in this APSR. However dredging/ desilting may be carried out where appropriate as part of a maintenance 
programme.

9 Provision of permanent flood 
walls/embankments Yes 1 -1 1 0 1 Yes

Measure would consist of provision of ~5.2km of flood walls  (1.2-2m high above ground) at Midleton. Estimated cost of measure (including future
maintenance) approximately €28m. Measure would provide full protection up to a 100yr event and would have a BCR of 0.5-1. Measure carried 
forward to development stage. Positive social impact due to reduction in flood damage but height of walls in some areas would have significant 
visual impact however, this could be mitigated by combining with other measures to reduce height, will be investigated in stage 3.

10 Provision of demountable flood defences Yes 1 1 1 0 3 Yes

Possible alternative to the provision of permanent flood walls/ embankments. Estimated cost of demountable defences/ storage/ erection during 
flood event approximately €31m (5200m of demountable flood defences). Measure would provide full protection up to a 100yr event and would 
have a BCR of 0.5-1. Positive social benefit due to reduction in flood damages. Measure carried forward to development stage but would need to 
be combined with flood warning to be fully effective.

11 Use of overland floodways (i.e. allowing 
flooding of roads in a controlled manner) No 0 No No suitable locations in this APSR for overland floodways.

12 Flow diversion (full diversion / bypass 
channel, flood relief channel, etc.) No 0 No Measure not applicable with the constraints of the urban development in Midleton.

13 Flood storage reservoirs Yes 1 -1 1 0 1 Yes

Two rivers have a confluence within Midleton (Dungourney and Owenacurra) both would some flood storage in order to have a appreciable 
impact on flooding in Midleton.  Locating a storage site in the upstream catchment is difficult due to locations of roads, railway and properties. 
Approximate cost of two storage reservoirs could be approximately €16.  Assuming the damages in Midleton would be reduced by at least 50% 
gives a BCR of 0.5-1.  There would be a positive social impact due to a reduction in flood damages and potential for environmental enhancement 
and increased biodiversity due to the flood storage sites.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. The town of Midleton (and a national road) have been developed along the floodplain limiting 
the opportunities for managed realignment in this APSR.

15 Tidal barrier Yes 0 No Not applicable in this APSR. However Midleton would benefit from a tidal barrier located at the mouth of Cork harbour (to be considered as part o
the Harbour AU).

16 Relocation of at risk assets (roads, 
properties, etc) Yes -2 -999 -1001 No There are a considerable number of properties/ assets at risk in Midleton- due to the high number of assets at risk and their urban nature, it would

not be economically or socially viable to relocate them.

Structural measures

Non-structural measures

Do minimum

Comment
Core Criteria Carry forward to option 

development
Long list of measures

Overall Score



Costs summary for all of the proposed options

Midleton APSR 
Option 1

Midleton APSR 
Option 2

Midleton APSR 
Option 3

1% AEP 1% AEP 1% AEP
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3a Develop a flood forecasting system (fluvial) 682,768

3b Develop a flood forecasting system (tidal)

4 Targeted public awareness and preparedness campaign 171,468
5 Individual property protection / flood-proofing 602,301
6 Rehabilitation, improvement of existing defences
7 Improvement in channel conveyance
8 Sediment management
9 Provision of permanent flood walls/embankments 2,380,859 3,712,951

10 Provision of demountable flood defences

11
Use of overland floodways (i.e. allowing flooding of roads in a 
controlled manner) 

12
Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.)

13 Flood storage reservoirs 10,795,247
14 Managed realignment
15 Tidal barrier
16 Relocation of at risk assets (roads, properties, etc)

Total basic costs (Euro) * 1,456,537 13,176,106 3,712,951

1 Basic Construction Cost C 1,456,537 13,176,106 3,712,951

2 Contingency 20% of C 291,307 2,635,221 742,590

3 Design Team Fees & Expenses
3.1a Engineering Consultants1

Cost of works <€126, 973.81   10% of C
C from to €126,973.81 to €380,921.42 €2,539.48 + 8% of C
C from to €380,921.42 to €634,869.02 €6,348.69 + 7% of C
C from to €634,869.02 to €1, 269,738.10 €12,697.38 + 7% of C
C from to €1,269,738.10 to €3,174,345.20 €19,046.07 + 5.5% of C
C from to €3,174,345.20 to €6,348,690.40 €34,917.80 + 5% of C
C from to €6,348690.40 to €12,697,381.00 €66,661.25 + 4.5% of C
C from to €12,697,381.00 to €25,394,762.00 €98,404.70 + 4.5% of C
Over €25,394,762 €161,891.16 + 4% of C

3.1b For Reinforced Concrete Portion of Works 1

Cost of RC Portion under €634,869.02 3% of CRC 

RC Portion from €634,869.02 to €2,539,476.20 €6,348.69 + 2.5% of CRC

RC Portion from €2,539,476.20 to to €5,078,952.30 €19,046.07 + 2% of CRC 

RC Portion over €5,078,952.30 €44,440.83 + 1.5% of CRC

3.1c Alternative Method (instead of 3.1a & 3.1b) 6% of C 790,566 222,777

3 Environmental Consultants 5% of C 658,805 185,648

3 Economic Consultants 0.5% of C 65,881 18,565

3 Specialist Consultants 2.5% of C 329,403 92,824

Based on time cost estimate
4 Site Supervision Clerk of works / Annum = €120,000 30,000 30,000

Resident Engineer / Annum = €130,000 32,500 32,500

5 Allowance for Archaeology 15% of C 1,976,416 556,943

6 Allowance for Environmental Mitigating Measures 6% of C 790,566 222,777

7 Allowance for Compensation and Land Acquisition 10% to 12.5% of C 1,647,013 464,119

8 Allowance for Art2

Construction cost upto  €2,550,000 1% of C
Construction Cost €2,550,000 to €6,300,000 1% of C, Max €38,000.00 37,130
Construction Cost €6,300,00 to €12,700,000 Max €51,000.00
Construction Cost in excess of €12,700,000 Max €64,000.00 64,000

9 NPV Maintenance C x 1.5% x 22.48 4,442,983 1,252,007

1,747,844 26,639,460 7,570,829

1  Source = Department of Finance Circular Ref:- 11/87

Benefit cost analysis for all of the proposed options

Total PV costs for option Euro 1,747,844 26,639,460 7,570,829
Total PV damages to 1% AEP fluvial Euro 33,575,041 33,575,041 33,575,041
Total benefits resulting from option Euro 25,886,539 33,575,041 33,575,041
Benefit cost ratio 14.8 1.3 4.4
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Present value cost (€)

2  Source = Section 4.2 (page 21) of "Public Art : Per Cent for Art Scheme, General 
National Guidelines 2004

B
a

s
ic

 
c

o
n

s
tr

u
c

ti
o

n
 

c
o

s
ts

N
o

n
-

s
tr

u
c

tu
ra

l 
m

e
a

s
u

re
s

S
tr

u
c

tu
ra

l m
e

a
s

u
re

s



Midleton APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Some mechanical and human intervention required for 
flood forecasting system and public awareness 

campaign. Gauging stations and models would require 
regular maintenance to ensure effective operation. 

Individual property protection would also require human 
intervention in making the necessary adjustments to the 

properties at risk and in erecting protection during a flood 
event. Option reliant on flood forecast certainty and 
putting in place of property protection, therefore just 

meeting the minimum target

0 0

Flood storage embankments, flood walls and embankments in Midleton would require 
a regular maintenance programme to ensure that they are kept in a condition to be 

effective flood defences. Limited future maintenance requirements over life of option. 
Flood storage outlet arrangements will be designed to require limited 

human/mechanical operation over life of option.

1 25

Flood walls and embankments in Midleton would require a some maintenance to 
ensure that they are kept in a condition to be effective flood defences. Limited future 

maintenance requirements over life of option. No human/mechanical operational 
requirements over life of option. Partly achieving aspirational target.

3.0 75

B) Minimise Health and Safety risk of flood risk 
management options.

5 5

Medium health and safety risk to construction workers 
involved with the installation of the gauging stations for 
the flood forecasting system. Limited health and safety 
risk involved with the installation of individual property 

protection during flood events.

1 25

Option would involve working in proximity to the river channel as a result of the space 
restrictions from the urban development in Midleton. Construction of walls and 

embankments to be carried out along heavily trafficked routes (Riverside Way and 
Bailick Road) and in areas with limited access to the river. Therefore significant 

health and safety risk to construction workers. Over lifetime of option there will be 
limited operational requirements and therefore limited health and safety risk to 

operators/maintainers of option. Overall meeting minimum target.

0 0

Option would involve working in proximity to the river channel as a result of the space 
restrictions from the urban development in Midleton. Construction of walls and 

embankments to be carried out along heavily trafficked routes (Riverside Way and 
Bailick Road) and in areas with limited access to the river. Therefore significant 

health and safety risk to construction workers. Over lifetime of option there will be 
limited operational requirements and therefore limited health and safety risk to 

operators/maintainers of option. Overall meeting minimum target.

0.0 0

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk. For 
current 1% AEP 92% of properties have a flood depth 

<=0.6m. For MRFS 1%  AEP, the numbers of properties 
at risk increases by ~45% and 79% have a flood depth 
<=0.6m.  Option is adaptable to MRFS but at additional 

cost due to increased number of properties at risk. 
Percentage of properties protected for the MRFS means 

that option just fails minimum target.

-1 -25
Storage areas, walls and embankments have been designed for the current 

requirements but could be adapted to protect against the MRFS at additional cost. 
Meets minimum target.

0 0
Overall the option protects to the current 1% AEP.  It is adaptable to the MRFS by 
increasing heights of permanent flood walls and embankments but additional costs 

would be incurred. Meeting minimum target.
0.0 0

Technical Total Score/ Weighted Score 0 0 1 25 3.0 75

Option will cost approximately  €1.75 million over a 50 
year period. Based on the current scenario, 

approximately 92% of properties in the 1% AEP flood 
zone have a fluvial flood depth of <0.6m (80% in a 0.1% 
AEP). BCR for protecting to 1% AEP is 14.8(assumes 

80% of defences put in place in time to avoid any 
damage due to presence of flood forecasting system).  

5.0 625 Option would cost approximately €26.6 million and would provide full protection to the 
1% AEP. PVD for Midleton APSR are €33.6 million. 0.1 18 Option would cost approximately €7.6 million and would provide full protection to the 

1% AEP. PVD for Midleton APSR are €33.6 million. 1.9 239

BCR 14.8 BCR 1.3 BCR 4.4

B) Minimise risk to infrastructure. 15 3

No increase in the number of transport routes/ utility 
infrastructure assets at risk. Option has no physical 
means to limit flooding on transport routes/ utility 
infrastructure assets. Meeting minimum target.

0 0

Option would have a beneficial impact on the number of transport routes/ utility 
infrastructure assets at risk. Reduced flow in the rivers due to the storage reservoirs 

reduces risk to infrastructure not protected by other defences. Flood walls and 
embankments in Midleton provide protection to some flooded transport routes i.e. 

Bailick Road and Main Street, Midleton. Defence designed to protect to 1% AEP with 
some residual risk for the 0.1% AEP. Partly achieving aspirational target.

3 135

Option would have a beneficial impact on the number of transport routes/ utility 
infrastructure assets at risk in the urbanised area of Midleton. Flood walls and 

embankments in Midleton would give flood protection to some flooded transport 
routes i.e. Bailick Road and Main Street, Midleton. Exceeding minimum target. 

Defence designed to protect to 1% AEP with some residual risk for the 0.1% AEP. 
Partly achieving aspirational target.

3.0 135

C) Minimise risk to agricultural land. 5 2

No increase in the area of agricultural land at risk. 
Option unlikely to result in any decrease in risk to 

agricultural land as option has no physical means to limit 
flooding on agricultural land.

0 0

Option will increase the risk to some agricultural land due to flood storage reservoir 
on Dungourney River. The flood walls and embankments have been designed with 
the primary function of protecting properties at risk from flooding and are located 

mainly in urbanised areas.  There will therefore be some increase in risk to 
agricultural land, therefore just failing minimum target.

-1 -10

Option would have a limited impact on the area of agricultural land at risk. The flood 
walls and embankments have been designed with the primary function of protecting 
properties at risk from flooding. No increase in the area of agricultural land at risk. 

Meeting minimum target.

0.0 0

Economic Total Score/ Weighted Score 5 625 2 143 4.9 374

Option 1Baseline

Baseline option assumes continuation of any existing 
maintenance regime in assessment unit

Flood forecasting assumes installation of 1 river gauge and 
provision of a downstream PDM rainfall-runoff model as part of a 

fluvial flood forecasting system. No modelling undertaken. Assume 
similar flooding regime to baseline, except where risk reduced to 

individual properties. Assume no changes in river flows up or 
downstream.

n/a
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A) Optimise economic return on flood risk 
management investment.

Options 
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Option 2

Provision of permanent flood walls and embankments combined with flood 
storage reservoirs

Two suitable flood storage locations identified. Reservoir A on the Owenacurra 
alongside R626 (upstream of cross section 3OWE_5703). Reservoir B on the 
Dungourney River north of the N25 (upstream of cross section 3DUN_2235). Res A has 
an maximum surface area of  0.4km2 and volume of 342,834m³ for a 1% AEP. Res B 
has a maximum surface area of 0.48km2 and volume of 1.5million m³ for a 1% AEP. 
Res A outflow is maximum of 13.5m³/s (Q50%=22m3/s) and Res B outflow is maximum 
of 12.2m³/s (Q50%=13.7m3/s). Res A requires a dam length of 510m with a maximum 
dam height of 6.2m above ground level (1% AEP). An additional embankment (630m in 
length; 3.3m average height) is required to protect the R626 against flooding. Res B 
requires 180m of embankment at a maximum height of 3.25m above ground level (1% 
AEP). In addition to the flood storage areas approximately 0.9km  (1.1km) of flood wall 
(with a maximum height of 0.8m above bank level and average height of <0.5m) and 
approximately 0.6km  (1.1km) of embankment (with a maximum height of 0.8m (1.6m)) a

Option 3

Develop a flood forecasting system combined with a targeted 
public awareness and education campaign and individual 

property protection/ flood proofing

Total damages of €34.9 million up to 1% AEP event
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Total of 2.1km of Roads flooded including;
1.3km of Bailick Road flooded; 

241m of Main Street (R626) flooded; 
195m of Dwyer's Road flooded; 

140m of Quay Road in Ballynacorra flooded;
91m of Lower Mill Road flooded;
74m of Youghal Road flooded;

20m of disused Railway line flooded in Knockgriffin/Millbrook area, west of Mill Road

0.4km2 of flooded agricultural land to the north and east of the urban area

5

Provision of permanent flood walls and embankments 

  This option considers the provision of walls and embankments only. Approximately 1km  (1.6km) 
of flood wall (with a maximum height of 1m  (0.8m) above bank level and average height of 
<0.5m) and approximately 1.5km  (2.3km) of embankment (with a maximum height of 1.4m 

(1.7m)) are required at a number of different locations in the APSR (refer to word document for 
further details of defence locations). 

-

Baseline

Objectives



Midleton APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score

Option 1Baseline

Baseline option assumes continuation of any existing 
maintenance regime in assessment unit

Flood forecasting assumes installation of 1 river gauge and 
provision of a downstream PDM rainfall-runoff model as part of a 

fluvial flood forecasting system. No modelling undertaken. Assume 
similar flooding regime to baseline, except where risk reduced to 

individual properties. Assume no changes in river flows up or 
downstream.
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Option 2

Provision of permanent flood walls and embankments combined with flood 
storage reservoirs

Two suitable flood storage locations identified. Reservoir A on the Owenacurra 
alongside R626 (upstream of cross section 3OWE_5703). Reservoir B on the 
Dungourney River north of the N25 (upstream of cross section 3DUN_2235). Res A has 
an maximum surface area of  0.4km2 and volume of 342,834m³ for a 1% AEP. Res B 
has a maximum surface area of 0.48km2 and volume of 1.5million m³ for a 1% AEP. 
Res A outflow is maximum of 13.5m³/s (Q50%=22m3/s) and Res B outflow is maximum 
of 12.2m³/s (Q50%=13.7m3/s). Res A requires a dam length of 510m with a maximum 
dam height of 6.2m above ground level (1% AEP). An additional embankment (630m in 
length; 3.3m average height) is required to protect the R626 against flooding. Res B 
requires 180m of embankment at a maximum height of 3.25m above ground level (1% 
AEP). In addition to the flood storage areas approximately 0.9km  (1.1km) of flood wall 
(with a maximum height of 0.8m above bank level and average height of <0.5m) and 
approximately 0.6km  (1.1km) of embankment (with a maximum height of 0.8m (1.6m)) a

Option 3

Develop a flood forecasting system combined with a targeted 
public awareness and education campaign and individual 

property protection/ flood proofing
Provision of permanent flood walls and embankments 

  This option considers the provision of walls and embankments only. Approximately 1km  (1.6km) 
of flood wall (with a maximum height of 1m  (0.8m) above bank level and average height of 
<0.5m) and approximately 1.5km  (2.3km) of embankment (with a maximum height of 1.4m 

(1.7m)) are required at a number of different locations in the APSR (refer to word document for 
further details of defence locations). 

-

Baseline

Objectives

A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the properties 
targeted as part of the individual property protection. The 

flood forecasting and targeted public awareness 
campaign would increase awareness of flood risk in the 
APSR. However, the option does not reduce the number 
of residential properties located in the flood extent or in 

high hazard areas. In addition, the option will not provide 
any protection to access or evacuation routes.  Meeting 

minimum target.

0 0

Option would provide full protection to all of the flooded properties in Midleton to the 
1% AEP and reduced risk from the 0.1% AEP. Residual flooding for 0.1% AEP would 

remain but would be limited due to presence of storage reservoirs. Number of 
properties in high hazard areas would be significantly reduced for 0.1% AEP. 

Therefore, partly achieving aspirational target. 

3 450

Option would provide full protection up to the 1% AEP. There would be reduced risk 
from the 0.1% AEP to some properties. Some properties not at risk from the 1% AEP 

event will remain fully at risk from the 0.1% AEP. Some overtopping of 1% AEP 
defences may also occur. Number of properties in high hazard areas would be 

reduced for 0.1% AEP but not eliminated. Therefore, partly achieving aspirational 
target. 

3.0 450

B) Minimise risk to community. 10 3

Option would reduce flood damage to community 
properties with protection. Properties still located in flood 

risk area and high hazard area. Access to and egress 
from community properties likely to be disrupted. 

Meeting minimum target.

0 0
Option would provide full protection to 1% AEP and greatly reduce the risk from the 
0.1% AEP due to presence of flood storage reservoirs. Partly achieving aspirational 

target. 
3 90

Option would provide full protection to community properties from the 1% AEP and 
greatly reduce the risk from the 0.1% AEP. Some community properties not at risk 

from 1% AEP event will remain fully at risk from 0.1% AEP. Partly achieving 
aspirational target. 

3.0 90

C) Minimise risk to, or enhance, social amenity. 5 2

Social amenities will be protected from flood damage but 
still located within flood risk area.  Access and egress 
routes likely to be flooded thus restricting access to 

properties. Meeting minimum target.

0 0 Option would provide full protection to 1% AEP but there would be some residual risk 
from the 0.1%. Partly achieving aspirational target. 3 30 Option would provide full protection to 1% AEP but there would be residual risk from 

the 0.1%. Partly achieving aspirational target. 3.0 30

Social Total Score/ Weighted Score 0 0 9 570 9.0 570

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of 

WFD objectives as no works required within 
river/estuary. Meeting minimum target.

0 0

Potential constraint to the achievement of WFD objectives as construction of 
floodwalls/embankments within unmodified sections of the river/estuary could present 
a hydromorphological pressure. Although these are relatively short sections overall, 

this results in this option partly failing minimum target.

-3 -75

Potential constraint to the achievement of WFD objectives as construction of 
floodwalls/embankments within unmodified sections of the river/estuary could present 
a hydromorphological pressure. Although these are relatively short sections overall, 

this results in this option partly failing minimum target.

-3 -75

B) Minimise risk to sites with potential pollution 15 0 N/A 0 0 N/A 0 0 N/A 0 0

Total of 145 residential properties at risk within APSR: 33 properties in Broomfield 
West, 7 in Lourdesville Estate; 3 on Mill Road,  6 on Old Cork Road; 10 on Thomas 
Street; 1 on Riverside Way; 2 in Coolbawn Court, 7 on Main Street, 15 on Broderick 
Street; 3 on Dwyer's Road; 5 on Distillery Walk, 3 in Old Distillery compound, 26 in 
Beechwood Drive, 12 in Oakwood Lodge, 10 on Bailick Road, 2 on South Quay Road
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Total of 68 community buildings at risk within APSR: 2 in Broomfield West; 1 Fire 
Station on Lower Mill Road; 1 in The Green; 26 on Main Street, 1 of which is a GP 
Clinic/Surgery; 3 in Roxboro Mews; 6 on Distillery Walk; 1 in Old Distillery compound; 12 
in Midleton House (Square), 1 of which is a GP Clinic/Surgery; 11 on Broderick Street, 2 
on Coolbawn, of which 1 is Police Station; 1 on Dwyer's Road; 1 on Bailick Road. 1 on 
Waters Edge

2 social amenity located in the Old Midleton Distillery at risk; 1 golf course at risk

2 river waterbodies within APSR and downstream transitional waterbody require actions 
to achieve GES. However, there are no relevant hydro-morphological risks, 

objectives or measures and therefore no contribution to achievement of objectives is 
possible. 

No potentially polluting sites at risk within the APSR  (1% AEP). 



Midleton APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score

Option 1Baseline

Baseline option assumes continuation of any existing 
maintenance regime in assessment unit

Flood forecasting assumes installation of 1 river gauge and 
provision of a downstream PDM rainfall-runoff model as part of a 

fluvial flood forecasting system. No modelling undertaken. Assume 
similar flooding regime to baseline, except where risk reduced to 

individual properties. Assume no changes in river flows up or 
downstream.
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Option 2

Provision of permanent flood walls and embankments combined with flood 
storage reservoirs

Two suitable flood storage locations identified. Reservoir A on the Owenacurra 
alongside R626 (upstream of cross section 3OWE_5703). Reservoir B on the 
Dungourney River north of the N25 (upstream of cross section 3DUN_2235). Res A has 
an maximum surface area of  0.4km2 and volume of 342,834m³ for a 1% AEP. Res B 
has a maximum surface area of 0.48km2 and volume of 1.5million m³ for a 1% AEP. 
Res A outflow is maximum of 13.5m³/s (Q50%=22m3/s) and Res B outflow is maximum 
of 12.2m³/s (Q50%=13.7m3/s). Res A requires a dam length of 510m with a maximum 
dam height of 6.2m above ground level (1% AEP). An additional embankment (630m in 
length; 3.3m average height) is required to protect the R626 against flooding. Res B 
requires 180m of embankment at a maximum height of 3.25m above ground level (1% 
AEP). In addition to the flood storage areas approximately 0.9km  (1.1km) of flood wall 
(with a maximum height of 0.8m above bank level and average height of <0.5m) and 
approximately 0.6km  (1.1km) of embankment (with a maximum height of 0.8m (1.6m)) a

Option 3

Develop a flood forecasting system combined with a targeted 
public awareness and education campaign and individual 

property protection/ flood proofing
Provision of permanent flood walls and embankments 

  This option considers the provision of walls and embankments only. Approximately 1km  (1.6km) 
of flood wall (with a maximum height of 1m  (0.8m) above bank level and average height of 
<0.5m) and approximately 1.5km  (2.3km) of embankment (with a maximum height of 1.4m 

(1.7m)) are required at a number of different locations in the APSR (refer to word document for 
further details of defence locations). 

-

Baseline

Objectives

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

10 5

No  impacts on SPA/Ramsar site, SAC, proposed NHA 
and riverine habitats and species present as no 
intervention required beyond works to individual 

properties and no changes to the current flooding regime 
anticipated. Meeting minimum target.

0 0

Any change to the flood flow frequency and volumes downstream into the 
Owenacurra River estuary, and corresponding change in freshwater input, would 
present a risk of physical change to the intertidal mudflats and estuarine habitats 

within the SPA/SAC/Ramsar site and proposed NHA. Sections of flood 
wall/embankment are located within the boundaries of the SPA/SAC/Ramsar sites 
and proposed NHA, and may cause damage to saltmarsh, for which the sites are 

designated. Saltmarsh would potentially be damaged during construction, and during 
operation due to an in situ effect on tidal currents which would cause the erosion of 
saltmarsh fronting the wall. Potential loss of/disturbance to terrestrial habitats and 
species within the footprint of the flood storage areas. Potential exists for wetland 
habitat creation within the footprint of the flood storage reservoirs. Partly failing 

minimum target.

-3 -150

Sections of flood wall/embankment are located within the boundaries of the 
SPA/SAC/Ramsar sites and proposed NHA, and may cause damage to saltmarsh, for 

which the sites are designated. Saltmarsh would potentially be damaged during 
construction, and during operation due to an in situ effect on tidal currents which 

would cause the erosion of saltmarsh  fronting the wall.  Potential loss of/disturbance 
to riverine and terrestrial habitats and species. Partly failing minimum target.

-3 -150

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 3
No loss of suitable fisheries habitat as no intervention 

required, beyond works to individual properties. Meeting 
minimum target

0 0

Potential loss/disturbance to riverine habitat and dependent fisheries during 
construction of riverside floodwalls, embankments, the dam for the storage reservoir 

and the reservoir itself. The embankment associated with Reservoir A is located 
within areas used for angling, so temporary disruption to access may occur during 
construction along a short length, although there is potential for enhancement of 

facilities. Just failing minimum target.

-1 -15

Potential loss/disturbance to riverine habitat and dependent fisheries during 
construction of riverside floodwalls and embankments.  Sections of proposed flood 
wall and embankment are located within areas used for angling, so disruption to 

access may occur during and following construction, although there is potential for 
enhancement of facilities. Just failing minimum target.

-1 -15

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

No change in landscape character and visual amenity as 
no intervention required, beyond works to individual 

properties. Meeting minimum target.
0 0

Adverse change in local landscape character and visual amenity, resulting from the 
introduction of new flood defence structures (flood walls, embankments, and storage 
reservoirs).  The Scenic Area to the south of the APSR will be adversely affected by 

the introduction of flood walls (max height 0.8m) and flood embankments (max height 
0.8m); and the Scenic Route to the north of the APSR by a flood embankment (max 
height 0.8m), the storage reservoir embankment (max height 6.2m above ground), 

and the storage reservoir itself. Partly failing minimum target. 

-3 -45

Adverse change in local landscape character and visual amenity, and Scenic Area 
resulting from introduction of new flood defence structures (flood walls and 

embankments). The Scenic Area to the south of the APSR will be adversely affected 
by the introduction of flood walls (max height 1m) and flood embankment (max height 

1.4m), and the Scenic Route to the north of the APSR by flood embankment (max 
height 1.4m).  Partly failing minimum target. 

-3 -45

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 3

No positive or negative change in risk to SMR/RPS sites 
as no intervention required, beyond works to individual 

properties. Meeting minimum target.
0 0

The risk of flooding of the two sites on SMR will be reduced (1% AEP) - the 
Warehouse, and the archaeological site, the fulacht fiadh - with beneficial impacts. 
The historical setting of the Warehouse may be affected by the introduction of new 
flood defences. The flood storage reservoir to the north of the APSR may reduce 
flood risk to the Corn Store and reduce flood flows through Cork Bridge. The dam 

associated with the proposed flood storage reservoir B is located immediately 
adjacent to Cahermore Castle (RPS site), and as such would cause a change in the 

setting of,and potentially damage to/loss of, this historical site. Partly failing minimum 
target.

-3 -45

The risk of flooding of the Warehouse (SMR) will be reduced with beneficial impacts 
(1% AEP), though in achieving this, the construction of flood defence structures could 
result in potential changes to its historical setting.  Risk to the archaoleogical site, the 
fulacht fiadh, and the Corn Store will not change. There is potential for an increase in 

river flows due to the introduction of new flood defences which may pose a risk of 
damage to Cork Bridge. Just failing minimum target.

-1 -15

Environmental Total Score/ Weighted 
Score

0 0 -13 -330 -11.0 -300

Total Score/ Total Weighted Score 5 625 -1 408 5.9 719

Landscape character within the APSR comprises the City Harbour and Estuary 
landscape character type. Approximately 70m of a Scenic Route on Whitegate Road 

(R630) from Ballynacorra via East Ferry which continues to Whitegate and Roches Poin
is at risk (1% AEP); and 0.2km2 of a Scenic Area to the east of Ballynacorra is at risk 

(1% AEP).

4 sites on SMR at risk (1% AEP) in the Midleton APSR: two of these are buildings and 
comprise a Warehouse on Balick Road, and a Corn Store on Main Street.  The remainin

sites are the Cork Bridge and earthworks of archaeological importance (a fulacht fiadh) 
along the Dungourney River. There is a RPS site, Cahermone Castle, to the east of the 

APSR boundary.
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Within the estuary immediately downstream of Midleton lies the Cork Harbour 
SPA/Ramsar site, and the Great Island Channel SAC/proposed NHA. This area is 
important for its intertidal habitats and waterbird populations. Changes in the flooding 
regime could affect the nature and character of intertidal habitats for which the site is 

designated and with impacts on associated designated waterbird populations. Changes
salinity through a reduction or change in freshwater inputs may affect intertidal mudflats 
and saltmarsh by altering their biological structure, particularly where salinity sensitive 

species and communities occur. The change in biological structure would have a 
subsequent effect on benthic flora and fauna, and potentially the waterbirds which feed 

on these. Within the APSR, sections of the river run through an urban area, and as such 
may be modified and are considered to be of limited biodiversity interest. In terms of water

related protected species, there are no specific records within the APSR. 

The Owenacurra River supports salmonid species and other fisheries, which are 
sensitive to changes in physical and chemical conditions. However, sections of the river 
within the APSR run through the urban area of Midleton, where much of the channel is 
modified. The potential presence of existing barriers to fish migration is not known, but 
these are not expected to be present.  A 3.6km stretch of the river through Midleton is 

used for angling and is at risk  (1% AEP).
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Stage1-Glanmire Sallybrook APSR

Applicable Technical Economic Social Environmental Other

- Do nothing Yes 0 0 0 0 0 Yes (as baseline)

There are 43 properties at risk in Glanmire/ Sallybrook APSR (in 1% AEP). There are a number of roads; a bridge; 3 commercial properties; 3 
protected structures; flora and fauna; scenic landscapes and agricultural land also at risk. Measure carried forward to option development as a 
baseline against which all options will be compared. Initial estimated Present Value Damages (PVD) in Glanmire/ Sallybrook are €5,719k for 
the 1% AEP fluvial event.

1 Walk away Yes 1 -2 0 0 -1 No
There are a limited number of properties at risk in Glanmire/ Sallybrook APSR- however PVD are considerable. The extent of the PVD would make 
this measure not viable in economic terms. Cost of measure approximately €600k over a 50 year period, however, it is unlikely to have any 
measurable impact on damage reduction. There would also be no appreciable social or environmental benefit.

2 Proactive maintenance Yes 1 -2 0 0 -1 No

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required; removal of constrictions/ blockages and 
regular inspection of at risk areas. Vegetation and sediment build-up around bridges (e.g. Glanmire Bridge) would be removed as part of this 
measure. Cost of measure over a 50 year period would be approximately €2m (based on a team of 3 men carrying out monthly inspections and 
being on duty during flood events). There would be limited savings on damages as flooding would still occur- proactive maintenance not likely to 
reduce frequency/ magnitude of flooding in Glanmire/ Sallybrook APSR. Based on a 5% reduction in damages this measure would have a BCR of 
<<1. 

3 Develop a flood forecasting system Yes 1 -1 1 0 1 Yes
The cost of providing two river gauging stations for Glanmire/ Sallybrook APSR (with associated maintenance/ running costs) would be 
approximately €1.3million. Assuming a reduction in PVD of 10-15% as a direct result of this option, it would have a BCR of 0.5-1.There would be a 
positive social impact

4 Targeted public awareness and preparedness campaign Yes 1 1 1 0 3 Yes
Measure would be better addressed as part of a catchment wide awareness campaign but could focus at APSR level if resources permit. Cost of 
measure would be approximately €10k (including flood mapping/ public meetings etc) every 5 years. Measure may generate up to a 5% reduction 
in damages giving a BCR of 5.

5 Individual property protection / flood-proofing Yes 1 2 1 0 4 Yes
Due to the small number of assets at risk, measure would be technically and economically viable. Estimated cost approximately €129k (based on 
€3000/residential property; €5000/commercial property) initially and €129k replacement costs after 25 years. Assuming 20-50% reduction in PVD 
gives a BCR >5. There would be a social benefit due to reduced flood imacts. Measure carried forward to development stage. 

6 Rehabilitation, improvement of existing defences Yes 0 No No existing defences in this APSR.

7 Improvement in channel conveyance Yes 1 -999 -998 No

The tributaries running through Sallybrook may benefit from a programme of dredging/ desilting. In order to retain any increased capacity, a regular 
dredging programme would be needed. Measure would have significant costs and would have limited effect on reducing damages. Due to the 
limted number of properties at risk, measure is ruled out on economic grounds  Measure would also be limited by the environmental constraints 
relating to angling access, structures (e.g. bridges) designated for their cultural heritage importance and the downstream intertidal NHA. 

8 Sediment management No 0 No No known sediment problems in this APSR. However dredging/ desilting may be carried out where appropriate as part of a maintenance 
programme.

9 Provision of permanent flood walls/embankments Yes 1 -1 1 0 1 Yes

Measure would consist of provision of ~1.4km of flood walls  (1.2-2m high above ground) at four locations in Glanmire and Sallybrook. Estimated 
cost of measure (including future maintenance) approximately €8m. Measure would provide full protection up to a 100yr event and would have a 
BCR of 0.5-1. Positive social impact due to reduction in flood damage but height of walls in some (limited) areas would have significant visual 
impact however, this could be mitigated by combining with other measures to reduce height, will be investigated in stage 3. Measures would need 
to take account of environmental constraints relating to angling access and structures (e.g. bridges) designated for their cultural heritage 
importance. 

10 Provision of demountable flood defences Yes 1 -1 1 0 1 Yes

Possible alternative to the provision of permanent flood walls/ embankments. Estimated cost of demountable defences/ storage/ erection during 
flood event approximately €9m (1400m of demountable flood defences). Measure would provide full protection up to a 100yr event and would have 
a BCR of 0.5-1. Positive social benefit due to reduction in flood damages. Measure carried forward to development stage but would need to be 
combined with flood warning to be fully effective.

11 Use of overland floodways (i.e. allowing flooding of roads in 
a controlled manner) No 0 No No suitable overland floodway route to direct floodwaters away from at risk properties due to extent of urban development.

12 Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.) No 0 No Measure not applicable with the constraints of the urban development in Glanmire and Sallybrook.

13 Flood storage reservoirs Yes 1 -2 1 0 0 No

Glanmire/ Sallybrook APSR would benefit from flood storage however due to the urban development of Sallybrook and Glanmire, a suitable site 
would be difficult to find. Therefore a site in the upstream catchment  of each river (Glashaboy and Butlerstown) would be the only option; where 
suitable locations are constrained by angling, scenic landscapes, roads and development. Approximate cost of two storage reservoirs could be 
approximately €16m.  Assuming the damages in Glanmire/ Sallybrook APSR would be reduced by at least 50% gives a BCR of <<1.  There would 
be a positive social impact due to a reduction in flood damages and potential for environmental enhancement and increased biodiversity due to the 
flood storage sites.  However, solutions would be constrained due to angling areas and impact on downstream intertidal NHA.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. Flooded assets are located in the natural floodplain, no benefits to be achieved by managed 
realignment in this APSR. 

15 Tidal barrier No 0 No Restricted to tidal areas - not applicable.

16 Relocation of at risk assets (roads, properties, etc) Yes -2 -999 -1001 No There are a number of properties/ assets at risk in Glanmire/ Sallybrook- due to the number of assets at risk and their urban nature, it would not be 
economically or socially viable to relocate them.

Structural measures

Non-structural measures

Do minimum

Comment
Core Criteria Carry forward to option 

development
Long list of measures

Overall Score



Costs summary for all of the proposed options

Glashaboy AU 
Option 1

Glanmire/ 
Sallybrook APSR 
Option 1

Glanmire/ Sallybrook 
APSR Option 2

Glanmire/ Sallybrook 
APSR Option 3

1% AEP 1% AEP 1% AEP 1% AEP
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m 2 Proactive maintenance

3a Develop a flood forecasting system (fluvial) 454,946 N/A

3b Develop a flood forecasting system (tidal)

4 Targeted public awareness and preparedness campaign NA 72,144
5 Individual property protection / flood-proofing NA 45,379
6 Rehabilitation, improvement of existing defences
7 Improvement in channel conveyance
8 Sediment management
9 Provision of permanent flood walls/embankments 385,292 N/A

10 Provision of demountable flood defences N/A

11
Use of overland floodways (i.e. allowing flooding of roads in a 
controlled manner) 

12
Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.)

13 Flood storage reservoirs 
14 Managed realignment
15 Tidal barrier
16 Relocation of at risk assets (roads, properties, etc)

Total basic costs (Euro) * 0 572,469 385,292 0

1 Basic Construction Cost C 454,946 385,292

2 Contingency 20% of C 90,989 77,058

3 Design Team Fees & Expenses
3.1a Engineering Consultants1

Cost of works <€126, 973.81   10% of C
C from to €126,973.81 to €380,921.42 €2,539.48 + 8% of C
C from to €380,921.42 to €634,869.02 €6,348.69 + 7% of C
C from to €634,869.02 to €1, 269,738.10 €12,697.38 + 7% of C
C from to €1,269,738.10 to €3,174,345.20 €19,046.07 + 5.5% of C
C from to €3,174,345.20 to €6,348,690.40 €34,917.80 + 5% of C
C from to €6,348690.40 to €12,697,381.00 €66,661.25 + 4.5% of C
C from to €12,697,381.00 to €25,394,762.00 €98,404.70 + 4.5% of C
Over €25,394,762 €161,891.16 + 4% of C

3.1b For Reinforced Concrete Portion of Works1

Cost of RC Portion under €634,869.02 3% of CRC 

RC Portion from €634,869.02 to €2,539,476.20 €6,348.69 + 2.5% of CRC

RC Portion from €2,539,476.20 to to €5,078,952.30 €19,046.07 + 2% of CRC 

RC Portion over €5,078,952.30 €44,440.83 + 1.5% of CRC

3.1c Alternative Method (instead of 3.1a & 3.1b) 6% of C 27,297 23,117

3 Environmental Consultants 5% of C 19,265

3 Economic Consultants 0.5% of C 1,926

3 Specialist Consultants 2.5% of C 9,632

Based on time cost estimate
4 Site Supervision Clerk of works / Annum = €120,000 30,000

Resident Engineer / Annum = €130,000 32,500

5 Allowance for Archaeology 15% of C 57,794

6 Allowance for Environmental Mitigating Measures 6% of C 23,117

7 Allowance for Compensation and Land Acquisition 10% to 12.5% of C 48,161

8 Allowance for Art2

Construction cost upto  €2,550,000 1% of C 3,853
Construction Cost €2,550,000 to €6,300,000 1% of C, Max €38,000.00 
Construction Cost €6,300,00 to €12,700,000 Max €51,000.00
Construction Cost in excess of €12,700,000 Max €64,000.00

9 NPV Maintenance C x 1.5% x 22.48 129,920

0 690,755 841,637 0

1  Source = Department of Finance Circular Ref:- 11/87

Benefit cost analysis for all of the proposed options

Total PV costs for option Euro 690,755 841,637
Total PV damages to 1% AEP Euro 831,823 831,823
Total benefits resulting from option Euro 801,884 831,823
Benefit cost ratio 1.2 1.0
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Present value cost (€)

2  Source = Section 4.2 (page 21) of "Public Art : Per Cent for Art Scheme, General 
National Guidelines 2004
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Glanmire Sallybrook APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

A targeted public awareness campaign would require human 
intervention on a 5 yearly basis. The process of individual 

property protection would also require human intervention in 
making the necessary adjustment to properties and in erecting 

defences prior to a flood event. Flood forecasting/warning 
system would also require human intervention to be 

operational. Option 100% reliant on human intervention to be 
effective. Meets minimum target

0.0 0

The flood walls would require a maintenance programme to ensure 
that they are kept in a condition to be effective flood defences. 
However an inspection and maintenance programme would be 

relatively limited and no manual/human intervention would be required 
to ensure option operationally effective. Achieving aspirational target.

3.0 75

B) Minimise Health and Safety risk of flood risk 
management options.

5 5

A targeted public awareness campaign would have no health 
and safety risk to construction workers or operators. Individual 

property protection would have some health and safety risk 
(especially in installation of protection equipment) and 

potentially in the erection of protection in flood events. There 
would also be limited health and safety risk when installing the 

required rain/flow gauges. Exceeds minimum target

1.0 25

Option would have health and safety risk in the construction of the 
walls next to open water.  Access routes from Glanmire Road.  

Significant health and safety risk associated with construction. Limited 
health and safety risk associated with operation/maintenance of 

option. 

1.0 25

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for 
properties currently at risk and where MRFS flood depth below 

0.6m. However, total no. of properties at risk from 1% AEP 
MRFS is 26 compared to 11 for 1% AEP current therefore 

adapting to future risk would involve additional costs. Overall 
meets minimum target.

0.0 0

Flood walls have been designed for the current scenario but could be 
adapted to protect against the MRFS at additional cost. Significant 
additional cost would be required to increase walls to HEFS. Meets 

minimum target.

0.0 0

Technical Total Score/ Weighted Score 1.0 25 4.0 100

Option would cost approximately €690k over a 50 year period. 
Based on the current scenario, 100% of properties in the 1% 

AEP flood zone have a fluvial flood depth of <0.6m, thus 
preventing up to €1 million worth of damages for the 0.1% AEP. 
Assume 80% of defences in place in time therefore BCR is 1.2.

0.1 11
Option would cost approximately €0.84million to provide protection up 
to the 1% AEP event. PVD in Glanmire/Sallybrook are €832k giving 

BCR of 1  
-0.2 -29

BCR 1.2 BCR 1.0

B) Minimise risk to infrastructure. 15 3

Option would have no impact on the number of transport routes/ 
utility infrastructure assets at risk. Meeting minimum target as 

option would not result in an increase in transport routes/ utility 
infrastructure assets at risk.

0.0 0 Option would have no impact on the number of transport routes/ utility 
infrastructure assets at risk. Meets minimum target. 0.0 0

C) Minimise risk to agricultural land. 5 1
Option would have no impact on the area of agricultural land at 
risk. Meeting minimum target as option would not result in an 

increase in area of agricultural land at risk
0.0 0

Option would have a limited impact on the area of agricultural land at 
risk. The flood walls have been designed with the primary function of 

protecting properties at risk from flooding. The limited area of 
agricultural land at risk in Glanmire Sallybrook, will remain at risk 

despite the presence of flood walls. No increase in the area of 
agricultural land at risk. Meeting minimum target.

0.0 0

Economic Total Score/ Weighted Score 0.1 11 -0.2 -29

Option 1

Option involves the provision of permanent flood walls along the right bank 
of the Glashaboy to protect 10 residential properties in Meadowbrook 

(Riverstown area).  Flood walls can be set back from river bank and are a 
maximum height of 0.9m (1% AEP fluvial) and are 360m in length.

Option 2

Provision of permanent flood walls/ embankments
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Baseline

Objectives
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ic Total of 0.75km of roads flooded  including the R639  Glanmire 
Road                                                     

0.02km2 of flooded agricultural land to the east of the urban area

A) Optimise economic return on flood risk 
management investment.

25 5 €832k in damages up to the 1% AEP
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Options 

A targeted public awareness and education campaign combined 
with individual property protection and a flood forecasting/warning 

system

Development of fluvial flood forecasting and warning system combined 
with individual property protection. Development of ‘downstream’ PDM 
rainfall-runoff models coupled with hybrid  model.No modelling and no 
change in flow regime except around individual protected properties. 

Minor construction works associated with installation of rain/flow gauge.

Baseline option assumes continuation of any 
existing maintenance regime in assessment unit

Baseline



Glanmire Sallybrook APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

Option 1

Option involves the provision of permanent flood walls along the right bank 
of the Glashaboy to protect 10 residential properties in Meadowbrook 

(Riverstown area).  Flood walls can be set back from river bank and are a 
maximum height of 0.9m (1% AEP fluvial) and are 360m in length.

Option 2

Provision of permanent flood walls/ embankments-

Baseline

Objectives
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Options 

A targeted public awareness and education campaign combined 
with individual property protection and a flood forecasting/warning 

system

Development of fluvial flood forecasting and warning system combined 
with individual property protection. Development of ‘downstream’ PDM 
rainfall-runoff models coupled with hybrid  model.No modelling and no 
change in flow regime except around individual protected properties. 

Minor construction works associated with installation of rain/flow gauge.

Baseline option assumes continuation of any 
existing maintenance regime in assessment unit

Baseline

A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the residential 
properties targeted as part of the individual property protection. 

The targeted public awareness campaign would increase 
knowledge of flooding but not necessarily reduce flood risk in 
Glanmire Sallybrook APSR. Number of properties located in 
flood extent and high hazard areas would remain the same. 

Just meeting minimum target.

0.0 0

Option would provide full protection, to the flooded properties in 
Glanmire Sallybrook, to the 1% AEP. Number of properties in high 

hazard areas would be reduced to zero for the 1% AEP. There would 
be some residual risk from the 0.1% AEP. Therefore partially achieving 

aspirational target.

3.0 450

B) Minimise risk to community. 10 1

The provision of individual property protection would reduce the 
flood damage to the commercial properties targeted as part of 

this option but the properties would remain in the flood zone. All 
at risk commercial properties protected to 0.1% AEP

0.0 0

Option would provide full protection to 1% AEP but only protects at risk 
residentail properties. Three commercial properties at risk are not 

protected by this option. Option does not increase flood risk to these 
commercial properties. Meets the minimum target

0.0 0

C) Minimise risk to, or enhance, social amenity. 5 0 N/A 0.0 0 N/A 0.0 0

Social Total Score/ Weighted Score 0.0 0 3.0 450

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD 
objectives as no physical works to river channel required. 

Meeting minimum target.
0 0

No contribution nor significant constraint to the achievement of WFD 
objectives. The proposed flood wall would be set back from the river 

bank and so would present no hydro-morphological risk. Meeting 
minimum target.

0 0

B) Minimise risk to sites with potential pollution 15 0 N/A 0 0 N/A 0 0

5 river waterbodies within APSR and downstream transitional 
waterbody require actions to achieve GES.  However, there are no 
relevant hydro-morphological risks, objectives or measures and 
therefore no contribution to achievement of objectives is possible. 

No potentially polluting sites at risk within the APSR (1% AEP). 
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Total of 30 properties at risk

Total of 3 commercial buildings at risk: 2 on Glanmire Road, 1 on 
Eastcliffe

No social amenity sites at risk



Glanmire Sallybrook APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

Option 1

Option involves the provision of permanent flood walls along the right bank 
of the Glashaboy to protect 10 residential properties in Meadowbrook 

(Riverstown area).  Flood walls can be set back from river bank and are a 
maximum height of 0.9m (1% AEP fluvial) and are 360m in length.

Option 2

Provision of permanent flood walls/ embankments-

Baseline

Objectives

L
o

c
a

l W
e

ig
h

ti
n

g

G
lo

b
a

l W
e

ig
h

ti
n

g

Options 

A targeted public awareness and education campaign combined 
with individual property protection and a flood forecasting/warning 

system

Development of fluvial flood forecasting and warning system combined 
with individual property protection. Development of ‘downstream’ PDM 
rainfall-runoff models coupled with hybrid  model.No modelling and no 
change in flow regime except around individual protected properties. 

Minor construction works associated with installation of rain/flow gauge.

Baseline option assumes continuation of any 
existing maintenance regime in assessment unit

Baseline

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

10 5

No impacts on SPA/Ramsar site and the proposed NHAs, or 
riverine habitats or species as the only works involved are to 
individual properties upstream of the designated areas.  No 

changes to the current flooding regime are anticipated. Meeting 
minimum target.

0 0

The proposed flood walls lie more than  2km upstream of the 
boundaries of the SPA/Ramsar,  Dunkettle Shore pNHA, and Glanmire 
Wood pNHA.  As such, there is no potential for direct impacts on these 

sites through the construction of this structure.  The new structure 
would be set back from the river bank so would have no effect on flows 

in the channel.  Potential for temporary loss/disturbance to riverine 
habitat and terrestrial habitats and species during the construction of 

the floodwalls. Just failing minimum target.

-1 -50

D) Avoid damage to, and where possible enhance, 
fisheries within the catchment.

5 3

No loss of suitable fisheries habitat or access for angling as no 
intervention required within or alongside the river channel. 

Works are limited to individual properties and specific locations 
for installations of rain/flow gauges. Meeting minimum target

0 0

Potential loss of/disturbance to riverine habitat and dependent 
fisheries during construction.  Full length of wall (360m) will be located 

on stretches of river where angling activity is known, so likely 
disturbance to recreational users during construction and permanent 
changes during operation, with potential for enhancement. Just failing 

minimum target.

-1 -15

E) Protect, and where possible enhance, 
landscape character and visual amenity within the 

catchment
5 3

No change in landscape character or visual amenity as no 
intervention required, beyond specific works to individual 

properties. Meeting minimum target.
0 0

Adverse change in visual amenity, and potentially local landscape 
character, resulting from introduction of new flood defence structures 

witihin a sensitive landscape setting.  A localised stretch of the SR will 
be adversely affected by the introduction of new flood walls within its 

boundary. Just failing minimum target. 

-1 -15

F) Avoid damage to or loss of features of cultural 
heritage importance, their setting and heritage 

value within the catchment
5 3

No change in risk to SMR/RPS sites as no intervention 
required, beyond specific works to individual properties. 

Meeting minimum target.
0 0

The introduction of  new flood defence structures may affect the 
historical setting of Riverstown Bridge, although this would be limited 

given the existing urban setting.  Just failing minimum target.  
-1 -15

Environmental Total Score/ Weighted 
Score

0.0 0 -4.0 -95

Total Score/ Total Weighted Score 1.1 36 2.8 426
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Downstream of Glanmire and continuing downstream of the APSR, 
the Glashaboy River falls within the Cork Harbour SPA/Ramsar site 

and the Dunkettle Shore proposed NHA (ranked as one of the top 10 
areas within Cork Harbour for waterbirds); an area important for its 

intertidal habitats and waterbird populations and sensitive to changes 
in downstream river flows, outside the normal range of variability. 

Some of the same stretch of river within the APSR, including an area 
of woodland on the eastern bank, is the proposed Glanmire Wood 

NHA; a mixed broad-leaved woodland and including patches of 
saltmarsh. Upstream of the designated areas, sections of the river 

run through an urban area, although the river corridor is largely 
undeveloped and is considered to be potentially of biodiversity 

interest. In terms of water-related protected species, there are no 
specific records within the APSR.

The Glashaboy River is likely to support salmonid species and other 
fisheries, which are sensitive to changes in physical and chemical 

conditions. The potential presence of existing barriers to fish 
migration is not known, but none are expected given the undeveloped 
nature of much of the river corridor.  A 3.6km stretch of the river used 

for angling, including 280m used for access, is at risk within the 
APSR (1% AEP).

Landscape character within the APSR is classified as the City 
Harbour and Estuary character type. Parts of river corridor are 

designated as Scenic Routes (SR) and Scenic Areas (SA) and a 
proportion of these are at risk within the APSR: c.530m of SR at risk 
on Glanmire Road (R639) from Dunkettle to Glanmire and eastwards 
to Caherlag and Glounthane; and 0.2km 2 of SA through the centre of 

the APSR (1% AEP)

Within the APSR, one site at risk, which is recorded on both the 
SMR and RPS - Riverstown Bridge (1% AEP).
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Stage1-Upper Lee AU

Applicable Technical Economic Social Environmental Other

- Do nothing Yes 0 0 0 0 0 Yes (as baseline)

There are 122 properties at risk in the Upper Lee AU (in 1% AEP). There are considerable roads (including a National 
road); bridges; commercial buildings; 1 power station; water and wastewater treatment works; protected structures; flora 
and fauna; scenic landscapes and agricultural land also at risk. 'Do nothing' measure carried forward to option 
development as a baseline against which all options will be compared. Initial estimated Present Value Damages 
(PVD) in Upper Lee AU are €27,580k for the 1% AEP event.

1 Walk away Yes 1 -2 0 0 -1 No
The degree of flooding in the Upper Lee AU (particularly Baile Bhuirne/ Baile Mhic Ire APSR) and the scale of the AU 
would make this measure not viable in economic terms. Measure will have considerable costs (say €100k annual costs) 
but is not likely to reduce PVD - therefore measure would have a CBR <<1. 

2 Proactive maintenance Yes 1 -2 0 0 -1 No

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required; removal of 
constrictions/ blockages and regular inspection of at risk areas. Cost of measure over a 50 year period would be 
approximately €5m (based on a team of 5 men carrying out monthly inspections/maintenance and being on duty during 
flood events). There would be limited savings on damages as flooding would still occur- proactive maintenance not likely 
to reduce frequency/ magnitude of flooding in the Upper Lee AU. Based on a 5% reduction in damages this measure 
would have a BCR of <<1. 

3 Develop a flood forecasting system Yes 1 0 1 0 2 Yes
The cost of providing a flood forecasting system (with associated maintenance/ running costs) would be approximately 
€3m (assuming 5 gauges required). Assuming a reduction in PVD of 10-15% as a direct result of this measure, it would 
have a BCR of ~1. There would be a positive social benefit due to the reduction in flood damages. 

4 Targeted public awareness and 
preparedness campaign Yes 1 1 1 0 3 Yes

Cost of measure would be approximately €50k (including flood mapping/ public meetings etc) every 5 years. Measure 
may generate up to a 5% reduction in damages giving a BCR of 2-5. Again there would be a positive social impact due to
increase in awareness of flood risk and potential reduction in damages.

5 Individual property protection / flood-
proofing Yes 1 2 1 0 4 Yes

Although the vast majority of properties at risk are located in Baile Bhuirne/ Baile Mhic Ire  there are also  number of 
individual, or small groups, of at risk properties in the AU that would benefit. PVD for the AU are €27m - cost of measure 
approximately €366k initial cost plus further €366k replacement cost after 25 years (based on €3000/property). Assuming
a 20-50% reduction in damages, BCR of >5 achieved. Social benefit due to reduction in impact of flooding. Greater 
benefit would be achieved in conjunction with a flood forecasting system.

6 Rehabilitation, improvement of existing 
defences No 0 No No existing defences in the AU - hence measure not applicable. 

7 Improvement in channel conveyance No 0 No
Extensive improvement in channel conveyance is generally not sustainable due to the regular maintenance/ dredging 
required to retain the increased capacity. Measure more beneficial when considered at a more localised scale - APSR 
level. Therefore not applicable at this scale.

8 Sediment management No 0 No
No known sediment problems in this analysis unit. However dredging/ desilting may be carried out where appropriate as 
part of a maintenance programme. Environmental constraints relating to angling, structures (e.g. bridges) designated for 
their cultural heritage importance,  and the internationally important nature conservation site of the Gearagh also exist. 

9 Provision of permanent flood walls/ 
embankments No 0 No Measure not applicable at this scale. Most properties at risk are located in the APSR where this measure has been 

considered.

10 Provision of demountable flood 
defences No 0 No Measure not applicable at this scale. Most properties at risk are located in the APSR where this measure has been 

considered.

11 Use of overland floodways (i.e. allowing 
flooding of roads in a controlled manner) No 0 No Not applicable at analysis unit scale (outside of APSRs) due to the isolated nature of properties at risk. Measure to be 

considered at APSR unit scale.

12 Flow diversion (full diversion / bypass 
channel, flood relief channel, etc.) No 0 No Not applicable at analysis unit scale (outside of APSRs) due to the isolated nature of properties at risk. Measure to be 

considered at APSR unit scale.

13 Flood storage reservoirs No 0 No Measure is considered at APSR level, there is no strategic location for flood storage in the AU that would benefit all at 
risk properties in the AU.

14 Managed realignment No 0 No Managed realignment not applicable in this analysis unit. Assessed at APSR level.

15 Tidal barrier No 0 No Measure not applicable in this AU.

16 Relocation of at risk assets (roads, 
properties, etc) Yes 0 -999 -999 No

Most at risk assets and properties are located in urban areas where it would not be economically viable to relocate them. 
Also there could be a negative environmental impact as potential to cause damage to the environment in areas where 
relocated assets are to be sited

Structural measures

Non-structural measures

Do minimum

Comment
Core Criteria Carry forward to option 

development
Long list of measures

Overall Score



Stage 1-Baile Bhuirne and Baile Mhic Ire APSR

Applicable Technical Economic Social Environmental Other

- Do nothing Yes 0 0 0 0 0 Yes (as baseline)

There are 80 properties at risk in Baile Bhuirne/ Baile Mhic Ire APSR (in 1% AEP).  There are a number of 
roads (including a National road); bridges; commercial buildings; protected structures; flora and fauna; scenic 
landscapes and agricultural land also at risk. Measure carried forward to option development as a baseline 
against which all options will be compared. Initial estimated Present Value Damages (PVD) in Baile 
Bhuirne/ Baile Mhic Ire are €22.5m for the 1% AEP event.

1 Walk away Yes 1 -1 0 0 0 No

The number of properties at risk in Baile Bhuirne/ Baile Mhic Ire would make this measure not viable in 
economic terms. Cost of measure approximately €1m over a 50 year period, however, it is unlikely to have 
any measurable impact on damage reduction. There would also be no appreciable social or environmental 
benefit.

2 Proactive maintenance Yes 1 -2 0 0 -1 No

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required; 
removal of constrictions/ blockages and regular inspection of at risk areas. Cost of measure over a 50 year 
period would be approximately €4m (based on a team of 6 men carrying out monthly inspections and being 
on duty during flood events). There would be limited savings on damages as flooding would still occur- 
proactive maintenance not likely to reduce frequency/ magnitude of flooding in Baile Bhuirne/ Baile Mhic Ire. 
Based on a 5% reduction in damages- this option would have a BCR of <<1. 

3 Develop a flood forecasting system Yes 1 1 1 0 3 Yes

The cost of providing a flood warning system (with associated maintenance/ running costs) would be 
approximately €1.3m. Assuming a reduction in PVD of 10-15% as a direct result of this measure, it would 
have a BCR of between 1 and 2. There would be a positive social benefit due to the reduction in flood 
damages.  Further investigation is required in stage 3 to ensure sufficient time would be available between 
the peak ofhte flood in teh upstream catchment and hte peak arriving in Baile Bhuirne / Baile Mhic Ire.  
Flooding in this APSR is also caused by local tributaries which would not be covered by flood warning.

4 Targeted public awareness and preparedness campaign Yes 1 1 1 0 3 Yes
Cost of measure would be approximately €15k (including flood mapping/ public meetings etc) every 5 years. 
Measure may generate up to a 5% reduction in damages giving a BCR of 2-5. Again there would be a 
positive social impact due to increase in awareness of flood risk and potential reduction in damages.

5 Individual property protection / flood-proofing Yes 1 2 1 0 4 Yes

Vast majority of properties at risk in the AU are located in Baile Bhuirne/ Baile Mhic Ire. Significant number of 
properties with flooding less than 0.6m improving updake of individual property protection. PVD for the APSR 
are €22.5m - cost of measure approximately €240k initial cost plus further €240k replacement cost after 25 
years (based on €3000/property). Assuming a 20-50% reduction in damages, BCR of >5 achieved. Social 
benefit due to reduction in impact of flooding. Greater benefit would be achieved in conjunction with a flood 
forecasting system.

6 Rehabilitation, improvement of existing defences No 0 No No existing defences in this APSR.

7 Improvement in channel conveyance Yes 1 1 1 0 3 Yes

Downstream of Baile bhuirne Bridge, two bridges restrict flow in the Sullane and cause backing up of flood 
waters even at low return period events (10% AEP), the bridges consist of multiple arches resulting in a high 
risk of blockage and further reduction of the flow area through the structures.  Replacing the bridges with a 
large opening flat soffit structure would reduce the flood risk for at least the lower return period events.  
Approximate cost €1.6m, assuming 20-50% reduction in damages would result in a BCR of 2 - 5.  While 
there would be social benfit due to reduction in flood risk, replacement of old stone arch bridge with modern 
structure may have detrimental impact for some.  Bridges are not protected structures but potential impacts 
on fisheries and natural habitats will need to be considered.

8 Sediment management No 0 No No known sediment problems that would significnatly impact flood risk in this APSR.  Removal of sediment 
build up after flood events should be carried out as part of maintenance routine.

9 Provision of permanent flood walls/ embankments Yes 1 0 1 0 2 Yes

Measure would consist of provision of 2.5km of flood walls (1.2-2m high above ground). Estimated cost of 
measure (including future maintenance) approximately €14m. Measure would provide full protection up to a 
100yr event but would have a BCR of between 1 and 2. Positive social impact due to reduction in flood 
damage, height of walls in some areas will have visual impact but generally should be below 1.5m. Potential 
for combination with other measures to futher reduce wall height.

10 Provision of demountable flood defences Yes 1 0 1 0 2 Yes

Possible alternative to the provision of permanent flood walls/ embankments. Estimated cost of demountable 
defences/ storage/ erection during flood event approximately €15.8m (2.5km of demountable flood 
defences). Measure would provide full protection up to a 100yr event and would have a BCR of between 1 
and 2. Positive social benefit due to reduction in flood damages. 

11 Use of overland floodways (i.e. allowing flooding of roads in a 
controlled manner) No 0 No No suitable locations in this APSR for overland floodways.  Flow naturally flows down N22 but as this is main 

Cork - Tralee route, it would be unacceptable to block this road for any significant length of time.

12 Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.) No 0 No The topography of the APSR limits the opportunities for flow diversion. Measure also limited by the location of 

the N22 (National road) and the urban development of Baile Bhuirne and Baile Mhic Ire.

13 Flood storage reservoirs Yes 1 -1 1 0 1 Yes

There may be opportunities for flood storage upstream of Baile Bhuirne/ Baile Mhic Ire. Locating a storage 
site in the upstream catchment is difficult due to locations of roads and properties. Approximate cost of a 
flood storage reservoir could be approximately €8m.  Assuming the damages in Baile Bhuirne/ Baile Mhic Ire 
would be reduced by at least 50% gives a BCR of 0.5-1.  There would be a positive social impact due to a 
reduction in flood damages and potential for environmental enhancement and increased biodiversity due to 
the flood storage sites.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. No opportunities for managed realignment in this APSR.

15 Tidal barrier No 0 No Measure not applicable in this APSR.

16 Relocation of at risk assets (roads, properties, etc) Yes 0 -999 -999 No There are a considerable number of properties/ assets at risk in Baile Bhuirne/ Baile Mhic Ire - due to the 
high number of assets at risk and their urban nature, it would not be economically viable to relocate them.

Comment

Do minimum

Non-structural measures

Structural measures

Long list of measures
Core Criteria

Overall Score
Carry forward to option 
development



Stage1-Macroom APSR

Applicable Technical Economic Social Environmental Other

- Do nothing Yes 0 0 0 0 0 Yes (as baseline)

There are 12 properties at risk in Macroom APSR (in 1% AEP).  There are a number of roads; 
bridges; commercial buildings; water and wasterwater treatment works;  a sports facility; protected 
structures; fisheries; scenic landscapes and agricultural land also at risk. Measure carried forward to 
option development as a baseline against which all options will be compared. Initial estimated 
Present Value Damages (PVD) in Macroom are €2m for the 1% AEP event.

1 Walk away Yes 1 -2 0 0 -1 No

The number of properties at risk in Macroom would make this measure not viable in economic terms. 
Cost of measure approximately €400k over a 50 year period, however, it is unlikely to have any 
measurable impact on damage reduction.  There would also be no appreciable social or 
environmental benefit.

2 Proactive maintenance Yes 1 -2 0 0 -1 No

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if 
required; removal of constrictions/ blockages and regular inspection of at risk areas. Cost of measure 
over a 50 year period would be approximately €2m (based on a team of 3 men carrying out monthly 
inspections and being on duty during flood events). There would be limited savings on damages as 
flooding would still occur, proactive maintenance not likely to reduce frequency/ magnitude of flooding 
in Macroom. Based on a 5% reduction in damages this measure would have a BCR of <<1. 

3 Develop a flood forecasting system Yes 1 -1 1 0 1 Yes

The cost of providing a flood warning system (with associated maintenance/ running costs) would be 
approximately €0.5m. Assuming a reduction in PVD of 10-15% as a direct result of this measure, it 
would have a BCR of between 0.5 and 1. There would be a positive social benefit due to the reduction 
in flood damages. 

4 Targeted public awareness and preparedness campaign Yes 1 2 1 0 4 Yes

Cost of measure would be approximately €10k (including flood mapping/ public meetings etc) every 5 
years. Measure may generate up to a 5% reduction in damages giving a BCR of >5. Again there 
would be a positive social impact due to increase in awareness of flood risk and potential reduction in 
damages.

5 Individual property protection / flood-proofing Yes 1 2 1 0 4 Yes

Due to the small number of properties at risk, measure would be technically and economically viable. 
Estimated cost approximately €35k (based on €5000/property as average depth of flooding ~1m) 
initially and €35k replacement costs after 25 years. Assuming 20-50% reduction in PVD gives a BCR 
>5. There would be a social benefit due to reduced flood imacts.

6 Rehabilitation, improvement of existing defences No 0 No No existing defences in this APSR.
7 Improvement in channel conveyance No 0 No No known channel conveyance problems in this APSR.
8 Sediment management No 0 No No known sediment problems that would impact flood risk in this APSR

9 Provision of permanent flood walls/ embankments Yes 1 -1 1 0 1 Yes

Measure would consist of provision of 500m of flood walls (1.2-2m high above ground). Estimated 
cost of measure (including future maintenance) approximately €2.9m. Measure would provide full 
protection up to a 100yr event but would have a BCR of between 0.5 and 1. Positive social impact due
to reduction in flood damage, but significant visual impact as walls would generally be >1.5m above 
ground. Could protect to lower standard or combine with other measure to reduce visual impact.

10 Provision of demountable flood defences Yes 1 -1 1 0 1 Yes

Possible alternative to the provision of permanent flood walls/ embankments. Estimated cost of 
demountable defences/ storage/ erection during flood event approximately €3.7m (500m of 
demountable flood defences). Measure would provide full protection up to a 100yr event and would 
have a BCR of between 0.5 and 1. Positive social benefit due to reduction in flood damages. Would 
have to be combined with a catchment wide flood forecasting scheme.

11 Use of overland floodways (i.e. allowing flooding of roads in 
a controlled manner) No 0 No No suitable locations in this APSR for overland floodways - the urban development of Macroom limits 

the opportunities for overland floodways in this APSR

12 Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.) No 0 No

Measure not applicable. Flooding occurs on the natural floodplain on the river. A flow diversion 
channel in this APSR would have to divert flood waters around the floodplain; measure would have 
significant costs and limited effect.

13 Flood storage reservoirs No 0 No Not applicable- not enough properties/ assets (or PVD) at risk in this APSR to justify flood stoarge 
measure. 

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. No opportunities for managed realignment in this 
APSR.

15 Tidal barrier No 0 No Measure not applicable in this APSR.

16 Relocation of at risk assets (roads, properties, etc) Yes 0 -999 -999 No
There are a number of properties/ assets at risk in Macroom - due to the high number of assets at risk
and their urban nature, it would not be economically viable to relocate them. Cost of relocating 
properties/ assets would vastly exceed PVD in this APSR.

Comment

Do minimum

Non-structural measures

Structural measures

Long list of measures
Core Criteria

Overall Score
Carry forward to option 
development



Costs summary for all of the proposed options

Upper Lee AU 
Option 1

Baile Bhuirne / Baile 
Mhic Ire APSR 
Option 1

Baile Bhuirne / Baile 
Mhic Ire APSR 
Option 2

Baile Bhuirne / Baile 
Mhic Ire APSR 
Option 3

Baile Bhuirne / Baile 
Mhic Ire APSR 
Option 4

Baile Bhuirne / Baile 
Mhic Ire APSR 
Option 5

Macroom APSR 
Option 1

Macroom APSR 
Option 2

Macroom APSR 
Option 3

1% AEP 1% AEP 1% AEP 1% AEP 1% AEP 1% AEP 1% AEP 1% AEP 1% AEP
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m 2 Proactive maintenance

3a Develop a flood forecasting system (fluvial) 1,683,417 682,816 682,816 682,816 682,816

3b Develop a flood forecasting system (tidal)

4 Targeted public awareness and preparedness campaign 270,792 121,806 72,144
5 Individual property protection / flood-proofing 247,521 178,765 31,628
6 Rehabilitation, improvement of existing defences
7 Improvement in channel conveyance 4,565,819
8 Sediment management
9 Provision of permanent flood walls/embankments 1,337,486 1,419,005 1,311,735 N/A 908,451 838,341

10 Provision of demountable flood defences 394,688 315,419

11
Use of overland floodways (i.e. allowing flooding of roads in a 
controlled manner) 

12
Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.)

13 Flood storage reservoirs N/A
14 Managed realignment
15 Tidal barrier
16 Relocation of at risk assets (roads, properties, etc)

Total basic costs (Euro) * 2,201,730 983,387 5,903,304 1,419,005 1,311,735 0 786,588 908,451 838,341

1 Basic Construction Cost C 5,903,304 1,419,005 1,311,735 908,451 838,341

2 Contingency 20% of C 1,180,661 283,801 262,347 181,690 167,668

3 Design Team Fees & Expenses
3.1a Engineering Consultants1

Cost of works <€126, 973.81   10% of C
C from to €126,973.81 to €380,921.42 €2,539.48 + 8% of C
C from to €380,921.42 to €634,869.02 €6,348.69 + 7% of C
C from to €634,869.02 to €1, 269,738.10 €12,697.38 + 7% of C
C from to €1,269,738.10 to €3,174,345.20 €19,046.07 + 5.5% of C
C from to €3,174,345.20 to €6,348,690.40 €34,917.80 + 5% of C
C from to €6,348690.40 to €12,697,381.00 €66,661.25 + 4.5% of C
C from to €12,697,381.00 to €25,394,762.00 €98,404.70 + 4.5% of C
Over €25,394,762 €161,891.16 + 4% of C

3.1b For Reinforced Concrete Portion of Works1

Cost of RC Portion under €634,869.02 3% of CRC 

RC Portion from €634,869.02 to €2,539,476.20 €6,348.69 + 2.5% of CRC

RC Portion from €2,539,476.20 to to €5,078,952.30 €19,046.07 + 2% of CRC 

RC Portion over €5,078,952.30 €44,440.83 + 1.5% of CRC

3.1c Alternative Method (instead of 3.1a & 3.1b) 6% of C 354,198 85,140 78,704 54,507 50,300

3 Environmental Consultants 5% of C 295,165 70,950 65,587 45,423 41,917

3 Economic Consultants 0.5% of C 29,517 7,095 6,559 4,542 4,192

3 Specialist Consultants 2.5% of C 147,583 35,475 32,793 22,711 20,959

Based on time cost estimate
4 Site Supervision Clerk of works / Annum = €120,000 30,000 30,000 30,000 30,000 30,000

Resident Engineer / Annum = €130,000 32,500 32,500 32,500 32,500 32,500

5 Allowance for Archaeology 15% of C 885,496 212,851 196,760 136,268 125,751

6 Allowance for Environmental Mitigating Measures 6% of C 354,198 85,140 78,704 54,507 50,300

7 Allowance for Compensation and Land Acquisition 10% to 12.5% of C 737,913 177,376 163,967 113,556 104,793

8 Allowance for Art2

Construction cost upto  €2,550,000 1% of C 14,190 13,117 9,085 8,383
Construction Cost €2,550,000 to €6,300,000 1% of C, Max €38,000.00 59,033
Construction Cost €6,300,00 to €12,700,000 Max €51,000.00
Construction Cost in excess of €12,700,000 Max €64,000.00

9 NPV Maintenance C x 1.5% x 22.48 1,990,594 478,488 442,317 306,330 282,689

2,201,730 983,387 12,000,162 2,932,011 3,792,595 786,588 1,899,569 2,756,027

1  Source = Department of Finance Circular Ref:- 11/87

Benefit cost analysis for all of the proposed options

Total PV costs for option Euro 2,201,730 983,387 12,000,162 2,932,011 3,792,595 786,588 1,899,569 2,756,027
Total PV damages to 1% AEP Euro 27,092,107 27,092,107 23,204,410 23,204,410 23,204,410 2,213,457 2,213,457 2,213,457
Total benefits resulting from option Euro 16,964,450 14,233,070 23,204,410 23,204,410 23,204,410 1,098,610 2,213,457 2,213,457
Benefit cost ratio 7.7 14.47 1.93 7.9 6.1 1.4 1.2 0.8
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Present value cost (€)

2  Source = Section 4.2 (page 21) of "Public Art : Per Cent for Art Scheme, General 
National Guidelines 2004
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Upper Lee Analysis Unit

Comments Score
Weighted 

Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Some mechanical and human intervention required for flood 
forecasting system and public awareness campaign. Gauging 

stations and models would require regular maintenance. Individual 
property protection would also require human intervention in 

making the necessary adjustments to the properties at risk. Option 
reliant on flood forecast certainty and putting in place of property 

protection, therefore just meets minimum target.

0.0 0

B) Minimise Health and Safety risk of flood risk 
management options.

5 5

Medium health and safety risk to construction workers involved with 
the installation of the gauging stations for the flood forecasting 

system. Limited health and safety risk involved with the installation 
of individual property protection during flood events.

1.0 25

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for 
properties at risk from current 1% AEP and where MRFS flood 

depth below 0.6m.. Noumber of properties at risk from 1% MRFS is 
73 which is over 50% increase in properties at risk for the 1% AEP 
current scenario. 72% of these properties have flooding less than 
0.6m.  Therefore adapting to future risk would involve additional 

costs. Overall just fails the minimum target.

-1.0 -25

Technical Total Score/ Weighted Score 0.0 0

Option will cost approximately  €2.2 million over a 50 year period. 
Based on the current scenario, approximately 76% of properties in 

the 1% AEP flood zone have a fluvial depth of <0.6m (71% of 
properties in a 0.1% AEP flood zone). BCR is 7.7 (assumes 80% of 
defences put in place in time to avoid any damage due to presence 

of flood forecasting system).  

3.7 466

BCR 7.7

B) Minimise risk to infrastructure. 15 4

No increase in the number of transport routes/ utility infrastructure 
assets at risk. Option has no physical means to limit flooding on 
transport routes/ utility infrastructure assets. Meeting minimum 

target.

0.0 0

C) Minimise risk to agricultural land. 5 5
No increase in the area of agricultural land at risk. Option unlikely 
to result in any decrease in risk to agricultural land as option has 

no physical means to limit flooding on agricultural land.
0.0 0

Economic Total Score/ Weighted Score 3.7 466

Baseline option assumes continuation of any existing 
maintenance regime in assessment unit

Total of 4.8km of Roads flooded, 3.0km of which are outside APSRs:
809m of Annahala West flooded;
679m of Englishgarden flooded;

216mof Rooves flooded;
183m of Inchinahoury flooded;
173m at Toon Bridge flooded;E
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n/a

Total of 6.5km2 of flooded agricultural land throughout the analysis unit, of which 
5.6km2  is outside the boundaries of APSRs
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A) Optimise economic return on flood risk 
management investment.

Total damages of €27.0 million up to 1% AEP25
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Objectives

Baseline Option 1

-

No modelling undertaken. Assume similar flooding regime to baseline, 
except where risk reduced to individual properties. Assume no changes 
in river flows up- or downstream. Option would provide enhanced flood 

awareness and flood warning for all properties in Analysis Unit. Individual 
property protection would provide protection (up to a maximum flood 

depth of 0.6m) for at risk properties in a 1% AEP.

Develop a flood forecasting system combined with a targeted public 
awareness and education campaign and individual property 

protection / flood-proofing



Upper Lee Analysis Unit

Comments Score
Weighted 

Score

Baseline option assumes continuation of any existing 
maintenance regime in assessment unit

Baseline
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Objectives

Baseline Option 1

-

No modelling undertaken. Assume similar flooding regime to baseline, 
except where risk reduced to individual properties. Assume no changes 
in river flows up- or downstream. Option would provide enhanced flood 

awareness and flood warning for all properties in Analysis Unit. Individual 
property protection would provide protection (up to a maximum flood 

depth of 0.6m) for at risk properties in a 1% AEP.

Develop a flood forecasting system combined with a targeted public 
awareness and education campaign and individual property 

protection / flood-proofing

A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the properties targeted 
as part of the individual property protection with a significant 

reduction up to 0.1% AEP. The flood forecasting and targeted 
public awareness campaign would increase awareness of flood risk 

in the AU. Howefver, the option does not reduce number of 
properties located in high hazard areas. In addition, access to and 

from vulnerable buildings could be restricted and option will not 
provide any protection to evacuation routes.   Therefore, only 

meeting minimum target

0.0 0

B) Minimise risk to community. 10 2

The provision of individual property protection would reduce the 
flood damage to the properties targeted as part of this option, 

including social infrastructure properties and commercial 
properties. However, properties still located within flood risk and 

high hazard areas. Therefore, meeting minimum target.

0.0 0

C) Minimise risk to, or enhance, social amenity. 5 1 N/A 0.0 0

Social Total Score/ Weighted Score 0.0 0

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD 

objectives as there will be no physcial modifications of the river 
channels or lakes. Meeting minimum target

0 0

B) Minimise risk to sites with pollution potential 15 5
No positive or negative change in risk to potentially polluting site as 

no intervention required, beyond works to individual properties. 
Meeting minimum target.

0 0

There are two potentially polluting site at risk (1% AEP) within the AU. At Macroom 
APSR - a WWTW is at risk. This site has been identified as an Individual Risk Receptor 
for which specific flood risk management options are being considered. 1 waste water 

pumping station in Baile Mhic Ire

1 Social Amenity at risk,  located within APSR

Within the AU there are >50 river waterbodies and 3 lake waterbodies which require 
actions to achieve GES/GEP. Two of the lake waterbodies, Inniscara and Carrigdrohid 
Reservoirs, are at risk due to impoundments and are designated as potentially Heavily 

Modified Waterbodies. No specific objectives or measures currently exist for these 
waterbodies. The draft River Basin Management Plan has recommended that a study to 

investigate the impacts of the two schemes on the ecological potential and to identify  
opportunities for measures to be implemented in later plan cycles should be undertaken 

during the first plan cycle.

Total of 27 commercial properties at risk, 1 is outside of the APSR at Toon Bridge

Total of 84 properties at risk, 18  of which are outside of the APSR: 5 in Ballingeary, 3 
in Englishgarden by Lissacresig, 5 at Toon Bridge, 3 in Annahala West area, 1 in 

Carrigdrohid, 1 in Knockaunnacrohy

S
o

ci
al



Upper Lee Analysis Unit

Comments Score
Weighted 

Score

Baseline option assumes continuation of any existing 
maintenance regime in assessment unit

Baseline
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Objectives

Baseline Option 1

-

No modelling undertaken. Assume similar flooding regime to baseline, 
except where risk reduced to individual properties. Assume no changes 
in river flows up- or downstream. Option would provide enhanced flood 

awareness and flood warning for all properties in Analysis Unit. Individual 
property protection would provide protection (up to a maximum flood 

depth of 0.6m) for at risk properties in a 1% AEP.

Develop a flood forecasting system combined with a targeted public 
awareness and education campaign and individual property 

protection / flood-proofing

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

10 5

No impacts on St Gobnets Wood SAC/pNHA, Prohus Wood pNHA, 
The Gearagh SPA/SAC/Ramsar/Biogenetic Reserve/pNHA, the 

Lough Allua pNHA and the Lee Valley pNHA, and riverine habitats 
and species present as no intervention required beyond works to 

individual properties and no changes to the current flooding regime 
anticipated. Meeting minimum target

0 0

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 5
No loss of suitable fisheries habitat as no intervention required, 
beyond works to individual properties. Meeting minimum target 0 0

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 4

No change in landscape character and visual amenity as no 
intervention required, beyond works to individual properties. 

Meeting minimum target
0 0

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 4

No positive or negative change in risk to the National Monument 
and SMR/RPS sites as no intervention required, beyond works to 

individual properties. Meeting minimum target
0 0

Environmental Total Score/ Weighted 
Score

0.0 0

Total Score/ Total Weighted Score 3.7 466

This AU is of significant biodiversity value and contains sites of European nature 
conservation importance. Within the AU is St Gobnets Wood SAC and proposed NHA 
(pNHA) designated for  its old oak woodland. This site would be sensitive to changes in 
flooding frequency which may cause a change in plant community composition. Prohus 
Wood pNHA also lies with the AU and a change in flood frequency would pose similar 
risks as those outlined for St Gobnets Wood SAC/pNHA. The Gearagh 
SPA/SAC/Ramsar/Biogenetic Reserve/pNHA lies within the AU, and is important for 
having the remenants of one of the largest stands of alluvial woodland in Ireland or 
Britain, for its wet woodland, alluvial grassland, mudwort population, waterbird 
populations and semi-improved grassland. Changes in the flooding regime may cause 
alter plant community composition with associated habitat changes and impacts on 
species. Upstream of The Gearagh lies the Lough Allua pNHA, which is important for its 
mudwort population, acid woodland, alluvial woodland, rocky outcrops and population of 
freshwater pearl mussel. Changes in the flooding regime could affect the nature 
and character of these habitats, with impacts on dependent species. Downstream
 of the AU, lies the Lee Valley pNHA, which is important for its wet woodland 
habitat. Any change in flooding regime as a result of adjustments in management of 
Inniscara and Carrigdrohid Reservoirs would cause a change in the composition of 
plant communities for which the site is important. Within the AU, the river primarily 
runs through rural areas and, although modified in stretches, is likely to be of 
biodiversity interest. In terms of water-related protected species, there are records 
of otters and freshwater pearl mussels within the AU. 

The River Lee and the River Sullane support salmonid species and other fisheries, 
which are sensitive to changes in physical and chemical conditions. There are 

designated Salmonid Waters in the River Lee to the west and east of Inse Geamhlach. 
The main barrier to fish migration in the Upper Lee catchment is the two hydro-electric 
dams (at Iniscarra and Carrigadrohid). There are fish passes at these dams and the 

ESB (who operate these dams) have a number of schemes in place for aiding migration 
of fish and improving angling. Angling is a significant activity within this AU, with over 

90km of angling areas/points at risk (1% AEP)  (85km outside the APSRs) .            

Landscape character within the AU is a complex of different types - comprising the 
Rolling Marginal Middleground, Valleyed Marginal Middleground, Hilly River and 

Reservoir Valleys, Ridged and Peaked Upland, Broad Fertile Lowland Valleys, Fissured 
Fertile Middleground and Glaciated Cradle Valleys landscape character types.  The 

landscape of the AU is of significant value, and 8.3km 2 of Scenic Area, and 3.4km of 
Scenic Route at risk within AU (1% AEP).

One National Monument (Ardagh Fort) at risk  in Carrigaphooca. 41 SMR and 6 RPS 
sites at risk (1% AEP) 
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Baile Bhuirne and Baile Mhic Ire

Comments Score Weighted Score Comments Score Weighted Score Comments Score Weighted Score Comments Score Weighted Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Some mechanical and human intervention required for flood forecasting system 
and public awareness campaign. Gauging stations and models would require 
regular maintenance. Individual property protection would also require human 

intervention in making the necessary adjustments to the properties at risk. Option 
reliant on flood forecast certainty and putting in place of property protection, 

therefore just meets minimum target.

0 0

Increased channel conveyance provided for by replacing existing arch bridges with 
single/dual span bridges.  Additional protection to properties provided by 

permanent flood walls and embankments. Option is not dependent on 
human/mechanical intervention to operate. However, limited future maintenance 

will be required to ensure bridge openings are kept clear and that 
walls/embankments retain there flood protection function.

3 75
No human or mechanical intervention is required for operation of this option. Some 
future maintenance will be required to ensure walls/embankments retain their flood 

defence function as designed.  Partly achieving aspirational target.
3 75

Human intervention is required to erect the demountable defences at the access 
roads. If these are not in place then some risk to properties. Some future 

maintenance will be required to ensure walls/embankments retain their flood 
defence function as designed. Option also reliant on flood forecast certainty and 
timing which will be limited due to location of town in upper catchment. Meeting 

minimum target.

0 0

B) Minimise Health and Safety risk of flood risk 
management options.

5 5

Medium health and safety risk to construction workers involved with the installation 
of the gauging stations for the flood forecasting system. Limited health and safety 

risk involved with the installation of individual property protection during flood 
events.

1 25

Significant amount of construction works involved in this option with demolishing of 
existing bridges and construction of new bridges across the watercourse.  

Construction of walls/embankments will also take place next to main road (N22) 
through the town. Therefore significant health and safety risk to construction 

workers.  However, limited health and safety risk to operators therefore overall just 
exceeding minimum target.

1 25

Construction works are generally located away from river channel but close to 
main road through town (N22), therefore significant health and safety risk to 

construction workers. Health and safety risk to operators very limited. Overall, 
exceeding minimum target.

1 25

Construction works are generally located away from river channel but close to 
main road through town (N22), therefore significant health and safety risk to 

construction workers. Medium health and safety risk to operators responsible for 
maintenance and erection of demountable defences. Overall, exceeding minimum 

target.

1 25

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for properties at risk 
from current 1% AEP and where MRFS flood depth below 0.6m. 28% increase in 
the number of properties at risk from 1% AEP MRFS. Therefore adapting to future 

risk would involve additional costs. Overall just fails the minimum target.

-1 -25

New bridges to be designed to the 1% AEP MRFS 95%ile flow. MRFS 1% AEP 
95%ile flow is greater than HEFS 1% AEP flow therefore, bridges meet 

requirements of HEFS. Walls/embankments design to protect against current 1% 
AEP event but adaptable to MRFS by increasing height. Overall, exceeding 

minimum target.

1 25
Option is design to protect up to the 1% AEP but can be adapted to the MRFS at 

additional cost by increasing height/length of walls/embankments. Meeting 
minimum target.

0 0
Option is design to protect up to the 1% AEP but can be adapted to the MRFS at 

additional cost by increasing height/length of walls/embankments. Meeting 
minimum target.

0 0

Technical Total Score/ Weighted Score 0 0 5 125 4 100 1 25

Option will cost approximately  €0.9 million over a 50 year period. Based on the 
current scenario, approximately 75% of properties in the 1% AEP flood zone have 

a fluvial depth of <0.6m (70% of properties in a 0.1% AEP flood zone). BCR for 
protecting to 1% AEP is 14.5 (assumes 80% of defences put in place in time to 

avoid any damage due to presence of flood forecasting system).  

5 625
Option will cost approximately €12 million over a 50 year period and will provide 

full protection to all at risk properties up to the 1% AEP event. Damages prevented 
are €23.2 million giving a BCR of 1.9

0.5 65
Option will cost approximately €2.9 million over a 50 year period and will provide 

full protection to all at risk properties up to the 1% AEP event. Damages prevented 
are €23.2 million giving a BCR of 8.1

4 480
Option will cost approximately €3.8 million over a 50 year period and will provide 

full protection to all at risk properties up to the 1% AEP event. Damages prevented 
are €23.2 million giving a BCR of 6.2

3 355

BCR 14.5 BCR 1.9 BCR 7.9 BCR 6.1

B) Minimise risk to infrastructure. 15 4
No increase in the number of transport routes/ utility infrastructure assets at risk. 

Option has no physical means to limit flooding on transport routes/ utility 
infrastructure assets. Meeting minimum target.

0 0

The majority of flooded transport routes are protected by this option but there are 
small lengths of road upstream of the proposed works still at risk 57m of road from 
Gortnatubbrid). The option protects to the 1% AEP and there will be some residual 
flooding for the 0.1%AEP although the extent of flooding and high hazard areas will 

be reduced. The proposed bridges will be designed to pass the 1% AEP MRFS 
95%ile flow and therefore should not impact the passage of the 0.1% AEP flow 
thus reducing the risk of overtopping the proposed defences. Partly achieving 

aspirational target.

3 180

The majority of flooded transport routes are protected by this option but there are 
small lengths of road upstream of the proposed works still at risk 57m of road from 
Gortnatubbrid). The option protects to the 1% AEP and there will be some residual 

flooding for the 0.1%AEP although the extent of flooding will be reduced. Partly 
achieving aspirational target.

3 180

The majority of flooded transport routes are protected by this option but there are 
small lengths of road upstream of the proposed works still at risk 57m of road from 
Gortnatubbrid). The option protects to the 1% AEP and there will be some residual 

flooding for the 0.1%AEP although the extent of flooding will be reduced. Partly 
achieving aspirational target.

3 180

C) Minimise risk to agricultural land. 5 2
No increase in the area of agricultural land at risk. Option unlikely to result in any 

decrease in risk to agricultural land as option has no physical means to limit 
flooding on agricultural land.

0 0
The presence of the flood walls and embankments along the left bank of the flood 

plain results in a small increase in water levels on the right bank floodplain and 
therefore a small increase in risk to agricultural land. Just failing minimum target.

-1 -10
The presence of the flood walls and embankments along the left bank of the flood 

plain results in a small increase in water levels on the right bank floodplain and 
therefore a small increase in risk to agricultural land. Just failing minimum target.

-1 -10
The presence of the flood walls and embankments along the left bank of the flood 

plain results in a small increase in water levels on the right bank floodplain and 
therefore a small increase in risk to agricultural land. Just failing minimum target.

-1 -10

Economic Total Score/ Weighted Score 5 625 2.5 235 6 650 5 525

Total damages of €23.2 million up to 1% AEP

Total of 1.6km  of Roads flooded including
994m of The Flats (N22) flooded;         

265m of Cahercarney road flooded; 
129m of Glebe road flooded;

64m of Gortnatubbrid road flooded

25 5
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A) Optimise economic return on flood risk 
management investment.

Provision of permanent flood walls/ embankments

L
o

c
a

l 
W

e
ig

h
ti

n
g

Option 1

This option involves the replacement of two existing stone arch bridges (Ballyvourney 
Bridge and Ballymakeery Bridge) with new single/dual span bridges. The bridges will 
need to extent across the left floodplain to the main road (N22) to avoid restricting 
floodplain flow. The replacement of the bridges results in increased flow conveyance 
through Baile Bhuirne and Baile Mhic Ire during a flood event (up to MRFS 1% AEP 
event). The increased conveyance reduces the height of flood walls and embankments 
which are required along the left bank of the channel only (current 1% AEP event). 
Flood walls set back from the channel are required for 400 meters and have a 
maximum height above ground level of approximately 1.4 meters. Flood embankments 
are required for 1700 meters and have a height between 0.8- 1.8 meters. The reduced 
flood plain storage along the left bank of the channel (due to walls and embankments) 
slightly raises water levels resulting in an increased flood risk to agricultural land only 
along the right bank of the channel. This option does not impact on flood risk upstream 
and downstream of Ballyvourney/Ballymakeery. 

Option 2

0.2km2  of flooded agricultural  land

No modelling undertaken. Assume similar flooding regime to baseline, except where 
risk reduced to individual properties. Assume no changes in river flows up or 

downstream. Option to provide enhanced flood awareness and flood warning for all 
properties in assessment unit. Individual property protection would provide protection 

(up to a maximum flood depth of 0.6m) for at risk properties in a 1% AEP.

Improvement in channel conveyance combined with the provision of permanent 
flood walls/ embankments

Baseline option assumes continuation of any 
existing maintenance regime in assessment 

unit

Baseline

This option involves the construction of  flood walls and embankments along the left  bank of the 
channel to protect properties at risk in Baile Bhuirne and Baile Mhic Ire. Flood walls set back from the 
channel are required for 400 meters and have a maximum height above ground level of approximately 

1.45meters. Flood embankments are required for 1700meters and have a maximum height of 
between 1.0 - 2.3 meters. Embankments are also located parallel to the road to prevent spilling from 

the floodplain across the road. No change to flow regime under normal flow conditions. Increased 
conveyance under flood flows due to constriction of flows in the floodplain.  The reduced flood plain 

storage along the left bank of the channel (due to walls and embankments) slightly raises water levels 
resulting in an increased flood risk to agricultural land only along the right bank of the channel. This 

option does not impact on flood risk upstream and downstream of Ballyvourney/Ballymakeery. 

Option 4

Develop a flood forecasting system combined with provision of permanent flood 
walls/ embankments and demountable flood defences

This option involves the provision of a flood forecasting system combined with the 
construction of flood walls (permenant and demountable) and embankments. 

Permenant and demountable defences are required along the left bank of the channel 
to protect properties at risk in Baile Bhuirne and Baile Mhic Ire. Demountable defences 

considered at the two access roads to Ballyvourney and Ballymakeery Bridges to 
prevent spilling of flood waters over these roads entering the village. Flood walls set 

back from the channel are required for 400 meters and have a maximum height above 
ground level of approximatly 1.45 meters. Flood embankments are required for 1500 
meters and have a maximum height of between 1.0 - 2.3 meters. No change in flow 
regime under normal flow conditions. The reduced flood plain storage along the left 

bank of the channel (due to walls and embankments) slightly raises water levels 
resulting in an increased flood risk to agricultural land only along the right bank of the 

channel. No change to flow regime under normal flow conditions. Increased 
conveyance under flood flows due to constric
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Options 

Option 3

Develop a flood forecasting system combined with targeted public awareness 
campaign and individual property protection



Baile Bhuirne and Baile Mhic Ire

Comments Score Weighted Score Comments Score Weighted Score Comments Score Weighted Score Comments Score Weighted Score

Provision of permanent flood walls/ embankments
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Option 1

This option involves the replacement of two existing stone arch bridges (Ballyvourney 
Bridge and Ballymakeery Bridge) with new single/dual span bridges. The bridges will 
need to extent across the left floodplain to the main road (N22) to avoid restricting 
floodplain flow. The replacement of the bridges results in increased flow conveyance 
through Baile Bhuirne and Baile Mhic Ire during a flood event (up to MRFS 1% AEP 
event). The increased conveyance reduces the height of flood walls and embankments 
which are required along the left bank of the channel only (current 1% AEP event). 
Flood walls set back from the channel are required for 400 meters and have a 
maximum height above ground level of approximately 1.4 meters. Flood embankments 
are required for 1700 meters and have a height between 0.8- 1.8 meters. The reduced 
flood plain storage along the left bank of the channel (due to walls and embankments) 
slightly raises water levels resulting in an increased flood risk to agricultural land only 
along the right bank of the channel. This option does not impact on flood risk upstream 
and downstream of Ballyvourney/Ballymakeery. 

Option 2

No modelling undertaken. Assume similar flooding regime to baseline, except where 
risk reduced to individual properties. Assume no changes in river flows up or 

downstream. Option to provide enhanced flood awareness and flood warning for all 
properties in assessment unit. Individual property protection would provide protection 

(up to a maximum flood depth of 0.6m) for at risk properties in a 1% AEP.

Improvement in channel conveyance combined with the provision of permanent 
flood walls/ embankments

Baseline option assumes continuation of any 
existing maintenance regime in assessment 

unit

Baseline

This option involves the construction of  flood walls and embankments along the left  bank of the 
channel to protect properties at risk in Baile Bhuirne and Baile Mhic Ire. Flood walls set back from the 
channel are required for 400 meters and have a maximum height above ground level of approximately 

1.45meters. Flood embankments are required for 1700meters and have a maximum height of 
between 1.0 - 2.3 meters. Embankments are also located parallel to the road to prevent spilling from 

the floodplain across the road. No change to flow regime under normal flow conditions. Increased 
conveyance under flood flows due to constriction of flows in the floodplain.  The reduced flood plain 

storage along the left bank of the channel (due to walls and embankments) slightly raises water levels 
resulting in an increased flood risk to agricultural land only along the right bank of the channel. This 

option does not impact on flood risk upstream and downstream of Ballyvourney/Ballymakeery. 

Option 4

Develop a flood forecasting system combined with provision of permanent flood 
walls/ embankments and demountable flood defences

This option involves the provision of a flood forecasting system combined with the 
construction of flood walls (permenant and demountable) and embankments. 

Permenant and demountable defences are required along the left bank of the channel 
to protect properties at risk in Baile Bhuirne and Baile Mhic Ire. Demountable defences 

considered at the two access roads to Ballyvourney and Ballymakeery Bridges to 
prevent spilling of flood waters over these roads entering the village. Flood walls set 

back from the channel are required for 400 meters and have a maximum height above 
ground level of approximatly 1.45 meters. Flood embankments are required for 1500 
meters and have a maximum height of between 1.0 - 2.3 meters. No change in flow 
regime under normal flow conditions. The reduced flood plain storage along the left 

bank of the channel (due to walls and embankments) slightly raises water levels 
resulting in an increased flood risk to agricultural land only along the right bank of the 

channel. No change to flow regime under normal flow conditions. Increased 
conveyance under flood flows due to constric
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Options 

Option 3

Develop a flood forecasting system combined with targeted public awareness 
campaign and individual property protection

A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the properties targeted as part of the 
individual property protection with a significant reduction up to 0.1% AEP. The 

flood forecasting and targeted public awareness campaign would increase 
awareness of flood risk in the AU. However, the option does not reduce number of 
properties located in high hazard areas. In addition, access to and from vulnerable 

buildings could be restricted and option will not provide any protection to 
evacuation routes.   Therefore, only meeting minimum target

0 0

Option protects all residential properties up to the 1% AEP and removes all 
properties form high hazard areas. There will be some residual flooding from the 
0.1% AEP as this may overtop the existing flood protection in some locations. The 

proposed bridges will be designed to pass the 1% AEP MRFS 95%ile flow and 
therefore should not impact the passage of the 0.1% AEP flow. Partly achieving 

aspirational target.

3 450

Option protects all residential properties up to the 1% AEP and removes all 
properties form high hazard areas. There will be some residual flooding from the 

0.1%AEP as this may overtop the existing flood protection in some locations. 
Exceeding minimum target.

3 450

Option protects all residential properties up to the 1% AEP and removes all 
properties form high hazard areas. There will be some residual flooding from the 

0.15AEP as this may overtop the existing flood protection in some locations. 
Exceeding minimum target.

3 450

B) Minimise risk to community. 10 2

The provision of individual property protection would reduce the flood damage to 
the properties targeted as part of this option, including social infrastructure 

properties and commercial properties. However, properties still located within 
flood risk and high hazard areas. Therefore, meeting minimum target.

0 0

Option protects all commercial properties up to the 1% AEP. There will be some 
residual flooding from the 0.1%AEP as this may overtop the existing flood 

protection in some locations. The proposed bridges will be designed to pass the 
1% AEP MRFS 95%ile flow and therefore should not impact the passage of the 

0.1% AEP flow. Partly achieving aspirational target.

3 60
Option protects all commercial properties up to the 1% AEP.  There will be some 

residual flooding from the 0.1%AEP as this may overtop the existing flood 
protection in some locations. Exceeding minimum target.

1 20
Option protects all commercial properties up to the 1% AEP. There will be some 

residual flooding from the 0.1%AEP as this may overtop the existing flood 
protection in some locations. Exceeding minimum target.

1 20

C) Minimise risk to, or enhance, social 
amenity.

5 0 N/A 0 0 N/A 0 0 N/A 0 0 N/A 0 0

Social Total Score/ Weighted Score 0 0 6 510 4 470 4 470

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD objectives as works  will 

not be undertaken within the river channel. Meeting minimum target. 0 0
Potential constraint to the achievement of WFD objectives as the proposed 
floodwalls could create a new morphological pressure. Just failing minimum 

target.
-1 -25

Potential constraint to the achievement of WFD objectives as the proposed 
floodwalls could create a new morphological pressure. Just failing minimum 

target.
-1 -25

Potential constraint to the achievement of WFD objectives as the proposed 
floodwalls could create a new morphological pressure. Just failing minimum 

target.
-1 -25

B) Minimise risk to sites with pollution 
potential

15 5
No positive or negative change in risk to potentially polluting site as no intervention 
required beyond beyond works to individual properties. Meeting minimum target. 0 0

Increased conveyance through the replacement of two stone arch bridges and the 
construction of a new flood relief culvert, and the introduction of new flood 

embankments and floodwalls may cause an increase in flows downstream of the 
APSR. This may slightly increase flood risk to pumping station through increased 

flood water levels in a flood event. Just failing minimum target.

-1 -75

Increased conveyance through introduction of new flood embankments and 
floodwalls may cause an increase in flows downstream of the APSR. This may 

slightly increase flood risk to pumping station through increased flood water levels 
in a flood event. Just failing minimum target.

-1 -75

Increased conveyance through introduction of new flood embankments and 
floodwalls may cause an increase in flows downstream of the APSR. This may 

slightly increase flood risk to pumping station through increased flood water levels 
in a flood event. Just failing minimum target.

-1 -75

The 2 river waterbodies within the APSR requires actions to 
achieve GES. However, there are no relevant hydro-

morphological risks, objectives or measures and therefore no 
contribution to achievement of objectives is possible. 
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Total of 61 properties  at risk including: 1 in Ballyvourney, 40 on 
The Flats, 20 in Killeen,

Total of 19 commercial buildings  at risk including: 8 on The 
Flats, 11 in Killeen

No social amenity sites at risk

1 waste water pumping station in Baile Mhic Ire



Baile Bhuirne and Baile Mhic Ire

Comments Score Weighted Score Comments Score Weighted Score Comments Score Weighted Score Comments Score Weighted Score

Provision of permanent flood walls/ embankments
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Option 1

This option involves the replacement of two existing stone arch bridges (Ballyvourney 
Bridge and Ballymakeery Bridge) with new single/dual span bridges. The bridges will 
need to extent across the left floodplain to the main road (N22) to avoid restricting 
floodplain flow. The replacement of the bridges results in increased flow conveyance 
through Baile Bhuirne and Baile Mhic Ire during a flood event (up to MRFS 1% AEP 
event). The increased conveyance reduces the height of flood walls and embankments 
which are required along the left bank of the channel only (current 1% AEP event). 
Flood walls set back from the channel are required for 400 meters and have a 
maximum height above ground level of approximately 1.4 meters. Flood embankments 
are required for 1700 meters and have a height between 0.8- 1.8 meters. The reduced 
flood plain storage along the left bank of the channel (due to walls and embankments) 
slightly raises water levels resulting in an increased flood risk to agricultural land only 
along the right bank of the channel. This option does not impact on flood risk upstream 
and downstream of Ballyvourney/Ballymakeery. 

Option 2

No modelling undertaken. Assume similar flooding regime to baseline, except where 
risk reduced to individual properties. Assume no changes in river flows up or 

downstream. Option to provide enhanced flood awareness and flood warning for all 
properties in assessment unit. Individual property protection would provide protection 

(up to a maximum flood depth of 0.6m) for at risk properties in a 1% AEP.

Improvement in channel conveyance combined with the provision of permanent 
flood walls/ embankments

Baseline option assumes continuation of any 
existing maintenance regime in assessment 

unit

Baseline

This option involves the construction of  flood walls and embankments along the left  bank of the 
channel to protect properties at risk in Baile Bhuirne and Baile Mhic Ire. Flood walls set back from the 
channel are required for 400 meters and have a maximum height above ground level of approximately 

1.45meters. Flood embankments are required for 1700meters and have a maximum height of 
between 1.0 - 2.3 meters. Embankments are also located parallel to the road to prevent spilling from 

the floodplain across the road. No change to flow regime under normal flow conditions. Increased 
conveyance under flood flows due to constriction of flows in the floodplain.  The reduced flood plain 

storage along the left bank of the channel (due to walls and embankments) slightly raises water levels 
resulting in an increased flood risk to agricultural land only along the right bank of the channel. This 

option does not impact on flood risk upstream and downstream of Ballyvourney/Ballymakeery. 

Option 4

Develop a flood forecasting system combined with provision of permanent flood 
walls/ embankments and demountable flood defences

This option involves the provision of a flood forecasting system combined with the 
construction of flood walls (permenant and demountable) and embankments. 

Permenant and demountable defences are required along the left bank of the channel 
to protect properties at risk in Baile Bhuirne and Baile Mhic Ire. Demountable defences 

considered at the two access roads to Ballyvourney and Ballymakeery Bridges to 
prevent spilling of flood waters over these roads entering the village. Flood walls set 

back from the channel are required for 400 meters and have a maximum height above 
ground level of approximatly 1.45 meters. Flood embankments are required for 1500 
meters and have a maximum height of between 1.0 - 2.3 meters. No change in flow 
regime under normal flow conditions. The reduced flood plain storage along the left 

bank of the channel (due to walls and embankments) slightly raises water levels 
resulting in an increased flood risk to agricultural land only along the right bank of the 

channel. No change to flow regime under normal flow conditions. Increased 
conveyance under flood flows due to constric
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Option 3

Develop a flood forecasting system combined with targeted public awareness 
campaign and individual property protection

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

10 5

No impacts on St Gobnets Wood SAC/pNHA, Prohus Wood pNHA  and riverine 
habitats and species present as no intervention required beyond works to 

individual properties and no changes to the current flooding regime anticipated. 
Meeting minimum target.

0 0

Increased conveyance through the replacement of two stone arch bridges and the 
construction of a new flood relief culvert, and the introduction of new flood 

embankments and floodwalls may cause an increase in flows downstream of the 
APSR. This may pose a risk of increased flooding with impacts on the composition 

of plant communities in Prohus Wood pNHA. The introduction of a new 
embankment along the left bank of the river channel, towards the southern end of 
St Gobnets Wood SAC/pNHA (on the right bank), will reduce floodplain storage 
along the left bank and may raise water levels and cause increased flood risk 

along the right bank of the channel. This may pose a risk to St Gobnets Wood as 
there is the potential for increased flooding, which would cause the composition of 

plant communities to change. Partly failing minimum target.

-3 -150

The introduction of a new embankment along the left bank of the river channel, 
towards the southern end of St Gobnets Wood SAC/pNHA (on the right bank), will 
reduce floodplain storage along the left bank and may raise water levels and cause 
increased flood risk along the right bank of the channel. 

In principal, there is a risk to the interest features of St Gobnets Wood cSAC as 
the potential for increased flooding of the lower parts of the wood could cause the 
composition of plant communities to change.  However, an increase in water level 
of <1m is not likely to affect a significant area of the woodland, and published 
research suggests that the principal factor affecting tree species composition in 
floodplain woodlands appears to be flood duration.  As flood duration in the area of 
St.Gobnet’s Wood is not expected to change as a result of the preferred option, it 
is considered that the preferred option will not adversely affect the integrity of the 
site and its component features. 

Potential for loss of/disturbance to riverine habitat and dependent fisheries during 
the construction of riverside flood walls and embankments. 
Just failing minimum target.

-1 -50

The introduction of a new embankment along the left bank of the river channel, 
towards the southern end of St Gobnets Wood SAC/pNHA (on the right bank), will 
reduce floodplain storage along the left bank and may raise water levels and cause 
increased flood risk along the right bank of the channel. 

In principal, there is a risk to the interest features of St Gobnets Wood cSAC as 
the potential for increased flooding of the lower parts of the wood could cause the 
composition of plant communities to change.  However, an increase in water level 
of <1m is not likely to affect a significant area of the woodland, and published 
research suggests that the principal factor affecting tree species composition in 
floodplain woodlands appears to be flood duration.  As flood duration in the area of 
St.Gobnet’s Wood is not expected to change as a result of the preferred option, it 
is considered that the preferred option will not adversely affect the integrity of the 
site and its component features. 

Potential for loss of/disturbance to riverine habitat and dependent fisheries during 
the construction of riverside flood walls and embankments. 
Just failing minimum target.

-1 -50

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 3
No loss of suitable fisheries habitat as no intervention required, beyond works to 

individual properties. Meeting minimum target 0 0
Potential loss of/disturbance to riverine habitat and dependent fisheries during 
replacement of the two stone arch bridges and the construction of a new flood 

relief culvert, flood walls and embankments. Partly failing minimum target.
-3 -45 Potential loss of/disturbance to riverine habitat and dependent fisheries during 

construction of flood walls and embankments. Just failing minimum target. -1 -15 Potential loss of/disturbance to riverine habitat and dependent fisheries during 
construction of flood walls and embankments.  Just failing minimum target. -1 -15

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

No change in landscape character and visual amenity as no intervention required, 
beyond works to individual properties. Meeting minimum target. 0 0

Adverse change in visual amenity, and potentially local landscape character, 
resulting from the replacement of two stone arch bridges and the construction of a 
new flood relief culvert, and the introduction of new floodwalls (1m high) and flood 
embankments (1-1.5m high) within a sensitive landscape setting.  The character of 

and views within the Scenic Area and Scenic Route will be adversely affected by 
the introduction of new flood defence structures within their boundaries. Partly 

failing minimum target. 

-3 -45

Adverse change in visual amenity, and potentially local landscape character, 
resulting from introduction of new floodwalls (1.8m high) and flood embankments 
(1.5-2m high) within a sensitive landscape setting.  The character of and views 

within the Scenic Area and Scenic Route will be adversely affected by the 
introduction of new flood defence structures within their boundaries. Partly failing 

minimum target. 

-3 -45

Adverse change in visual amenity, and potentially local landscape character, 
resulting from introduction of new floodwalls (1m high) and flood embankments (1-

1.5m high) within a sensitive landscape setting. Demountable defences will be 
used to increase the height of the new floodwalls during a flood event reducing the 

permanent change in landscape impact. The character of and views within the 
Scenic Area and Scenic Route will be adversely affected by the introduction of new 

flood defence structures within their boundaries. Just failing minimum target. 

-1 -15

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 3

No positive or negative change in risk to or impacts on SMR/RPS sites as no 
intervention required, beyond works to individual properties. Meeting minimum 

target.
0 0

One of the bridges that is proposed to be replaced is Old Ballyvourney Bridge, 
which is listed on both the RPS and SMR. The setting of Ballyvourney Bridge 

would not be affected as no new defence structures are proposed in the vicinity of 
this feature. There is potential for an increase in river flows due to the narrowing of 

the floodplain upstream with the introduction of new flood defence structures, 
which may increase flood risk to the archaeological features - the fulacht fiadh and 
Standing Stone (both on SMR). The introduction of a new flood embankment may 
affect the historical setting of the Standing Stones, and the introduction of a new 

floodwall may affect the setting of the fulacht fiadh. Mainly failing minimum target.

-5 -75

There is potential for an increase in river flows due to the narrowing of the 
floodplain upstream with the introduction of new flood defence structures, which 

may increase flood risk to the archaeological features - the fulacht fiadh and 
Standing Stones (both on SMR). The introduction of a new flood embankment may 

affect the historical setting of the Standing Stone, and the introduction of a new 
floodwall may affect the setting of the fulacht fiadh. The historical setting of Old 

Ballyvourney Bridge may be affected by the construction of a new flood 
embankment. The setting of Ballyvourney Bridge would not be affected as no new 
defence structures are proposed in the vicinity of this site. Partly failing minimum 

target.

-3 -45

There is potential for an increase in river flows due to the narrowing of the 
floodplain upstream with the introduction of new flood defence structures, which 

may increase flood risk to the archaeological features - the fulacht fiadh and 
Standing Stones (both on SMR). The introduction of a new flood embankment may 

affect the historical setting of the Standing Stone, and the introduction of a new 
permanent floodwall and demountable defences may affect the setting of the 

fulacht fiadh. The historical setting of Old Ballyvourney Bridge may be affected by 
the construction of a new flood embankment. The setting of Ballyvourney Bridge 

would not be affected as no new defence structures are proposed in the vicinity of 
this site. Partly failing minimum target.

-3 -45

Environmental Total Score/ Weighted 
Score

0 0 -11.0 -415 -7.0 -255 -5.0 -225

Total Score/ Total Weighted Score 5 625 2.5 455 6.8 965 4.8 795

Within the APSR is St Gobnets Wood SAC/pNHA, designated 
for its old oak woodland. The woodland would be sensitive to 
changes in flooding frequency which may cause a change in 
plant community composition. St Gobnets Wood currently 
becomes flooded at 1% AEP on the eastern area of Baile 

Bhurine and the western area of Baile Mhic Ire. Downstream of 
the APSR lies Prohus Wood pNHA. A change in flood frequency 
would pose similar risks as those outlined for St Gobnets Wood 
SAC/pNHA. Within the APSR, the river primarily runs through 

rural areas and, although modified in stretches, is likely to be of 
biodiversity interest.  In terms of water-related protected species, 

there are no specific records within the APSR.
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The River Sullane supports salmonid species and other fisheries, 
which are sensitive to changes in physical and chemical 

conditions. The potential presence of existing barriers to fish 
migration is not known, but these are not expected to be present 

given the rural nature of the APSR.  No known angling areas. 

Landscape character within the APSR comprises the  Rolling 
Marginal Middleground  and Valleyed Marginal Middlegroun d 

landscape character types. There is a Scenic Route along a 
stretch of the N22 between Macroom and Derrynasaggart 

Mountains, of which 1.2km is at risk (1% AEP). There is a Scenic 
Area to the south and west of Baile Mhic Ire, of which 0.06km2 is 

at risk 

5 sites on SMR/RPS at risk:  Baile Bhuirne Bridge (on both); 
Old Baile Bhuirne Bridge (on both), Fulacht Fiadh (SMR), and 2 

Standing Stone (SMR).



Macroom APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

A targeted public awareness campaign would require human 
intervention on a 5 yearly basis. The process of individual property 

protection would also require human intervention in making the 
necessary adjustment to properties and in erecting defences prior to 

a flood event. Option 100% reliant on human intervention to be 
effective.

-1.0 -25

No human or mechanical intervention is required for operation of this 
option. Some future maintenance will be required to ensure 

walls/embankments retain their flood defence function as designed.  
Overall, exceeding minimum target.

3 75

Human intervention is required to erect the demountable defences at the car park 
downstream of Macroom bridge. If these are not in place then majority of properties 
would remain at risk of flooding. Some future maintenance will be required to ensure 

walls/embankments retain their flood defence function as designed. Meeting minimum 
target.

0.0 0

B) Minimise Health and Safety risk of flood risk 
management options.

5 5

A targeted public awareness campaign would have no health and 
safety risk to construction workers or operators. Individual property 

protection would have some health and safety risk (especially in 
installation of protection equipment) and potentially in the erection 

of protection in flood event.

1.0 25

Construction works are located between the river channel and the backs 
of properties making access difficult. Limited length of defences required 
therefore assume medium health and safety risk to construction workers. 

Health and safety risk to operators very limited as only limited 
maintenance required. Overall, partly achieving aspirational target.

1 25

Construction works are located between the river channel and the backs of properties 
making access difficult. Limited length of defences required therefore assume medium 

health and safety risk to construction workers. Medium health and safety risk to 
operators erecting defences. Overall, exceeding minimum target.

1.0 25

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for 
properties at risk from current 1% AEP and where MRFS flood 

depth below 0.6m.. 40% increase in the number fo properties at risk 
for the 1% AEP MRFS event Adapting to future risk would involve 

additional costs. Overall just fails the minimum target.

-1.0 -25
Option is designed to protect up to the 1% AEP but can be adapted to 

the MRFS at additional cost by increasing height/length of 
walls/embankments. Meeting minimum target.

0 0
Option is design to protect up to the 1% AEP but can be adapted to the MRFS at 

additional cost by increasing height/length of walls/embankments. Meeting minimum 
target.

0.0 0

Technical Total Score/ Weighted Score -1.0 -25 4 100 1.0 25

Option would cost approximately €100k over a 50 year period. 
Based on the current scenario, approximately 56% of properties in 

the 1% AEP flood zone have a fluvial depth of <0.6m (43% of 
properties in a 0.1% AEP flood zone). Assume only 5% of defences 
in place in time as there is no flood forecasting in place. Therefore 

BCR is 1.4

0.2 28
Option will cost approximately €1.9 million over a 50 year period and will 

provide full protection to all at risk properties up to the 1% AEP event. 
Damages prevented are €2.2 million giving a BCR of 1.2.

0.1 11
Option will cost approximately €2.8 million over a 50 year period and will provide full 

protection to all at risk properties up to the 1% AEP event. Damages prevented are €2.2 
million giving a BCR of 0.8.

-4.9 -613

BCR 1.4 BCR 1.2 BCR 0.8

B) Minimise risk to infrastructure. 15 4

Option would have no impact on the number of transport routes/ 
utility infrastructure assets at risk. Meeting minimum target as 
option would not result in an increase in transport routes/ utility 

infrastructure assets at risk.

0.0 0

The option protects all flooded junction to the 1% AEP but does not 
provide any protection to the water and wastewater treatment works 

which are in isolated locations. There will be no increase in risk to these 
assets. Meeting minimum target.

0 0
The option protects all flooded junction to the 1% AEP but does not provide any 

protection to the water and wastewater treatment works which are in isolated locations. 
There will be no increase in risk to these assets. Meeting minimum target.

0.0 0

C) Minimise risk to agricultural land. 5 3
Option would have no impact on the area of agricultural land at risk. 
Meeting minimum target as option would not result in an increase in 

area of agricultural land at risk
0.0 0

Option would have no impact on the area of agricultural land at risk. 
Meeting minimum target as option would not result in an increase in 

area of agricultural land at risk
0 0 Option would have no impact on the area of agricultural land at risk. Meeting minimum 

target as option would not result in an increase in area of agricultural land at risk 0.0 0

Economic Total Score/ Weighted Score 0.2 28 0 11 -4.9 -613
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Options 

Option 3

Develop a flood forecasting system combined with provision of permanent flood walls/ 
embankments and demountable flood defences.

This option involves the provision of a flood forecasting system combined with the construction of flood 
walls (permenant and demountable) and embankments.Flood walls would be required along the left bank 
of the Sullane River immediately upstream and downstream of main bridge in Macroom. Permenant flood 
walls are required for 250 meters and have a maximum height of 3.1 meters upstream of macroom Bridge. 

Demountables have not been considered to reduce these wall heights as reduceing wall height to 50% 
AEO event results in a permenant wall height of 1.8m. Mounting demountables ontop of this not deemed 
practical. Demountable defences have been considered downstream of the main bridge in Macroom to 

reduce flood wall height and improve access to the river. Wall heights are reduced by an average of 0.6m 
to provide protection up to the 10% AEP event. Provision of demountable defences ontop of this wall to 
protect up to the 1% AEP event. Flood embankments are required for 330 meters and have  an average 

height of 1.2 meters. No change to flow regime under normal flow conditions. Slight increased 
conveyance under flood flows due to constriction of flo

Develop a flood forecasting system combined with a targeted public 
awareness and education campaign combined with individual property 

protection / flood-proofing

No modelling undertaken. Assume similar flooding regime to baseline, 
except where risk reduced to individual properties. Assume no changes in 

river flows up or downstream. Option would provide enhanced flood 
awareness for all properties in APSR. Individual property protection would 

provide protection (up to a maximum flood depth of 0.6m) for at risk 
properties in a 1% AEP.

Baseline option assumes continuation of any existing 
maintenance regime in assessment unit

Baseline

A) Optimise economic return on flood risk 
management investment.

25

-

Baseline

Objectives
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Total of  260m of Roads flooded including;
112m of Sleaveen East flooded;         

83m of New Street flooded;       
1 WTP,

0.69km2 of flooded agricultural land
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n/a

n/a

n/a

5 Total damages of €2.2 million up to 1% AEP

This option considers the construction of permanent flood walls and 
embankments along the left bank of the Sullane River immediately upstream 
and downstream of main bridge in Macroom. Flood walls are required for 250 
meters and have a maximum height of 3.1 meters. Flood embankments are 
required for 330 meters and have  an average height of between 1.2 meters. 

No change to flow regime under normal flow conditions. Slight increased 
conveyance under flood flows due to constriction of flows in the 

floodplain.Negligible impact on water levels upstream and downstream of 
Macroom.

Option 2

Provision of permanent flood walls/ embankments 

Option 1



Macroom APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score
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Options 

Option 3

Develop a flood forecasting system combined with provision of permanent flood walls/ 
embankments and demountable flood defences.

This option involves the provision of a flood forecasting system combined with the construction of flood 
walls (permenant and demountable) and embankments.Flood walls would be required along the left bank 
of the Sullane River immediately upstream and downstream of main bridge in Macroom. Permenant flood 
walls are required for 250 meters and have a maximum height of 3.1 meters upstream of macroom Bridge. 

Demountables have not been considered to reduce these wall heights as reduceing wall height to 50% 
AEO event results in a permenant wall height of 1.8m. Mounting demountables ontop of this not deemed 
practical. Demountable defences have been considered downstream of the main bridge in Macroom to 

reduce flood wall height and improve access to the river. Wall heights are reduced by an average of 0.6m 
to provide protection up to the 10% AEP event. Provision of demountable defences ontop of this wall to 
protect up to the 1% AEP event. Flood embankments are required for 330 meters and have  an average 

height of 1.2 meters. No change to flow regime under normal flow conditions. Slight increased 
conveyance under flood flows due to constriction of flo

Develop a flood forecasting system combined with a targeted public 
awareness and education campaign combined with individual property 

protection / flood-proofing

No modelling undertaken. Assume similar flooding regime to baseline, 
except where risk reduced to individual properties. Assume no changes in 

river flows up or downstream. Option would provide enhanced flood 
awareness for all properties in APSR. Individual property protection would 

provide protection (up to a maximum flood depth of 0.6m) for at risk 
properties in a 1% AEP.

Baseline option assumes continuation of any existing 
maintenance regime in assessment unit

Baseline

-

Baseline

Objectives
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This option considers the construction of permanent flood walls and 
embankments along the left bank of the Sullane River immediately upstream 
and downstream of main bridge in Macroom. Flood walls are required for 250 
meters and have a maximum height of 3.1 meters. Flood embankments are 
required for 330 meters and have  an average height of between 1.2 meters. 

No change to flow regime under normal flow conditions. Slight increased 
conveyance under flood flows due to constriction of flows in the 

floodplain.Negligible impact on water levels upstream and downstream of 
Macroom.

Option 2

Provision of permanent flood walls/ embankments 

Option 1

A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the residential properties 
targeted as part of the individual property protection. The targeted 
public awareness campaign would increase knowledge of flooding 

but not necessarily reduce flood risk in Macroom. Number of 
properties located in at risk and high hazard areas would remain the 

same. Therefore, just meeting minimum target.

0.0 0

Option protects all residential properties up to the 1% AEP and removes 
all properties form high hazard areas. There will be some residual 
flooding from the 0.1% AEP as this may overtop the existing flood 

protection in some locations. Exceeding minimum target.

3 450
Option protects all residential properties up to the 1% AEP and removes all properties 

form high hazard areas. There will be some residual flooding from the 0.1% AEP as this 
may overtop the existing flood protection in some locations. Exceeding minimum target.

3.0 450

B) Minimise risk to community. 10 1

Option would reduce the flood damage to the commercial properties 
targeted as part of the individual property protection. The targeted 
public awareness campaign would increase knowledge of flooding 

but not necessarily reduce flood risk in Macroom. Number of 
properties located in at risk and high hazard areas would remain the 

same. Therefore, just meeting minimum target.

0.0 0
Option protects all commercial properties up to the 1% AEP. There will 
be some residual flooding from the 0.1% AEP as this may overtop the 
existing flood protection in some locations. Exceeding minimum target.

1 10
Option protects all commercial properties up to the 1% AEP.  There will be some 

residual flooding from the 0.1% AEP as this may overtop the existing flood protection in 
some locations. Exceeding minimum target.

1.0 10

C) Minimise risk to, or enhance, social amenity. 5 1 No increase in risk to social amenity sites. 0.0 0 No protection provided to the Macroom golf course but option does not 
result in increase in risk, therefore meeting minimum target 0 0 No protection provided to the Macroom golf course but option does not result in 

increase in risk, therefore meeting minimum target 0.0 0

Social Total Score/ Weighted Score 0.0 0 4 460 4.0 460

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD 

objectives. Meeting minimum target. 0 0 No contribution nor constraint to the achievement of WFD objectives. 
Meeting minimum target. 0 0 No contribution nor constraint to the achievement of WFD objectives. Meeting minimum 

target. 0 0

B) Minimise risk to sites with pollution potential 15 5
No positive or negative change in risk to potentially polluting site as 

no intervention required, beyond works to individual properties. 
Meeting minimum target.

0 0
No positive or negative change in risk to potentially polluting site and the 

proposed flood defences are not in the vicinity of this site. Meeting 
minimum target.

0 0 No positive or negative change in risk to potentially polluting site and the proposed flood 
defences are not in the vicinity of this site. Meeting minimum target. 0 0
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Total of 5 properties at risk including: 1 in Codrum, 2 on New Street, 2 in 
Neville Terrace

Total of 7 commercial buildings at risk including: 2 on New Street, 5 in Neville
Terrace

1 social amenity at risk including: Macroom Golf Course

The river waterbody within the APSR requires actions to achieve GES. 
However, there are no relevant hydro-morphological risks, objectives or 

measures and therefore no contribution to achievement of objectives is possibl

There is one potentially polluting site at risk (1% AEP) within the APSR: 
Macroom WWTW. This site has been identified as an Individual Risk Receptor 

for which specific flood risk management options are being considered.



Macroom APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score
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Options 

Option 3

Develop a flood forecasting system combined with provision of permanent flood walls/ 
embankments and demountable flood defences.

This option involves the provision of a flood forecasting system combined with the construction of flood 
walls (permenant and demountable) and embankments.Flood walls would be required along the left bank 
of the Sullane River immediately upstream and downstream of main bridge in Macroom. Permenant flood 
walls are required for 250 meters and have a maximum height of 3.1 meters upstream of macroom Bridge. 

Demountables have not been considered to reduce these wall heights as reduceing wall height to 50% 
AEO event results in a permenant wall height of 1.8m. Mounting demountables ontop of this not deemed 
practical. Demountable defences have been considered downstream of the main bridge in Macroom to 

reduce flood wall height and improve access to the river. Wall heights are reduced by an average of 0.6m 
to provide protection up to the 10% AEP event. Provision of demountable defences ontop of this wall to 
protect up to the 1% AEP event. Flood embankments are required for 330 meters and have  an average 

height of 1.2 meters. No change to flow regime under normal flow conditions. Slight increased 
conveyance under flood flows due to constriction of flo

Develop a flood forecasting system combined with a targeted public 
awareness and education campaign combined with individual property 

protection / flood-proofing

No modelling undertaken. Assume similar flooding regime to baseline, 
except where risk reduced to individual properties. Assume no changes in 

river flows up or downstream. Option would provide enhanced flood 
awareness for all properties in APSR. Individual property protection would 

provide protection (up to a maximum flood depth of 0.6m) for at risk 
properties in a 1% AEP.

Baseline option assumes continuation of any existing 
maintenance regime in assessment unit

Baseline

-

Baseline

Objectives
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This option considers the construction of permanent flood walls and 
embankments along the left bank of the Sullane River immediately upstream 
and downstream of main bridge in Macroom. Flood walls are required for 250 
meters and have a maximum height of 3.1 meters. Flood embankments are 
required for 330 meters and have  an average height of between 1.2 meters. 

No change to flow regime under normal flow conditions. Slight increased 
conveyance under flood flows due to constriction of flows in the 

floodplain.Negligible impact on water levels upstream and downstream of 
Macroom.

Option 2

Provision of permanent flood walls/ embankments 

Option 1

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

10 1

No impacts on any riverine habitats and species present as no 
intervention required beyond works to individual properties and no 

changes to the current flooding regime anticipated. Meeting 
minimum target.

0 0

Potential loss of/disturbance to riverine and terrestrial habitats and 
species. However, as the floodwalls and embankments are set back 

from the river channel the risk to riverine habitats and species would be 
limited. Just failing minimum target.

-1 -10
Potential loss of/disturbance to riverine and terrestrial habitats and species. However, 

as the floodwalls and embankments are set back from the river channel the risk to 
riverine habitats and species would be limited. Just failing minimum target.

-1 -10

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 3
No loss of suitable fisheries habitat as no intervention required, 
beyond works to individual properties. Meeting minimum target 0 0

Potential loss/disturbance to riverine habitat and dependent fisheries 
during the construction of floodwalls and embankments. However, as the 
floodwalls and embankments are set back from the river channel the risk 

to riverine habitat and fisheries would be limited. The proposed flood 
walls and embankments are located within areas used for angling, so 

disruption to access may occur during and following construction, 
although there is potential for enhancement of facilities. Just failing 

minimum target.

-1 -15

Potential loss/disturbance to riverine habitat and dependent fisheries during construction 
of floodwalls and embankments. However, as the floodwalls and embankments are set 

back from the river channel the risk to riverine habitat and fisheries would be limited.The 
proposed flood walls and embankments are located within areas used for angling, so 
disruption to access may occur during and following construction, although there is 

potential for enhancement of facilities. Just failing minimum target.

-1 -15

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

No change in landscape character and visual amenity as no 
intervention required, beyond works to individual properties. Meeting 

minimum target.
0 0

No change in landscape character and visual amenity as new flood 
defence structures are not in the vicinity of the Scenic Area or Scenic 

Route. Would create a permanent change in visual amenity by the 
introduction of new floodwalls (max 1.8m high) and embankments 

(between 1 and 1.5m high).  Just failing minimum target.

-1 -15

No change in landscape character and visual amenity as new flood defence structures 
are not in the vicinity of the Scenic Area or Scenic Route. Would create a permanent 
change in visual amenity by the introduction of new floodwalls (max 1.8m high) and 

embankments (between 1 and 1.5m high), although the use of demountable defences 
would reduce floodwall height and permanent impacts in certain areas. Just failing 

minimum target.

-1 -15

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 3

No positive or negative change in risk to SMR/RPS sites as no 
intervention required, beyond works to individual properties. Meeting 

minimum target.
0 0 Possible increase in flows through Castle Street Bridge with proposed 

defences. Defences will  protect Corn Mill . Exceeding minimum target. 1 15 Possible increase in flows through Castle Street Bridge with proposed defences. 
Defences will  protect Corn Mill . Exceeding minimum target. 1 15

Environmental Total Score/ Weighted 
Score

0.0 0 -2 -25 -2.0 -25

Total Score/ Total Weighted Score -0.8 3 6 546 -1.9 -153

The Sullane River supports salmonid species and other fisheries, which are 
sensitive to changes in physical and chemical conditions. A 5.4km stretch of the 
river through Macroom used for angling is at risk (1% AEP), and a 810m stretch 
used for access  is at risk (1% AEP). The potential presence of existing barriers 

to fish migration is not known, but these are not expected to be present given 
that the river runs through a largely undeveloped corridor within Macroom. No 

known angling areas.

Landscape character within the APSR comprises the Valleyed Marginal 
Middleground and Hilly River and Reservoir Valleys landscape character 

types. There is a Scenic Route on a section of the R618 between Leemount an
Macroom through Coachford; of which c.140m is at risk (1% AEP); and 0.07km2 

of a Scenic Area  to the west of the village is at risk (1% AEP).

5 sites on SMR/RPS at risk: Laney Bridge and New Bridge (RPS), a Corn Mil
Castle Street Bridge and a Stone Row (SMR)
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Within the APSR, the river primarily runs through a largely undeveloped corrido
and is likely to be of biodiversity interest.  In terms of water-related protected 

species, there are no specific records within the APSR.
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Stage1-Douglas APSR

Applicable Technical Economic Social Environmental Other

- Do nothing Yes 0 0 0 0 0 Yes (as baseline)

There are 86 properties at risk in Douglas APSR (in 1% AEP). There are a number of roads, schools, commercial 
buildings and limited areas of agricultural land also at risk. Measure carried forward to option development as a 
baseline against which all options will be compared. Intial estimate of Present Value Damages (PVD) in 
Douglas is €1,843m.

1 Walk away Yes 1 -2 0 0 -1 No
There are a limited number of properties at risk in Douglas APSR. Measure not viable in economic terms due to 
the scale of PVD. Cost of measure approximately €300k over a 50 year period, however, it is unlikely to have any 
measurable impact on damage reduction. There would also be no appreciable social or environmental benefit.

2 Proactive maintenance Yes 1 -2 0 0 -1 No

Proactive maintenance would concentrate on regular inspection and removal of blockages at the culverts in 
Douglas; maintenance of existing defences; and regular inspection of other 'at risk' areas. Cost of measure over 
a 50 year period would be approximately €2m (based on a team of 3 men carrying out monthly inspections and 
being on duty during flood events). There would be limited savings on damages as flooding would still occur- 
proactive maintenance not likely to reduce frequency/ magnitude of flooding in Douglas. Based on a 5% 
reduction in damages this measure would have a BCR of <<1. 

3 Develop a flood forecasting system No 0 No
Flooding in Douglas is caused by flood water dispersion problems at the culverts in Douglas. The culverts do not 
appear to have the capacity to alleviate flood waters. Hence a flood forecasting system would have limited 
applicability in this APSR.

4 Targeted public awareness and 
preparedness campaign No 0 No

Due to the fact that the flooding mechanism in Douglas is related to the lack of capacity of the culverts, a 
Targeted Public Awareness and Preparedness Campaign would have limited application. If the capacity of the 
culverts were increased, there would be no flood risk to Douglas and hence no need for a Public Awareness 
campaign.

5 Individual property protection / flood-
proofing No 1 1 1 0 3 Yes

Due to the small number of assets at risk (9 residential/ 3 commercial & community properties), combined with a 
maximum flood depth of 0.3m, measure would be technically and economically viable. Estimated cost 
approximately €61k (based on €3000/residential property & €5000/ commercial property) initially and €61k 
replacement costs after 25 years. Assuming 20-50% reduction in PVD gives a BCR of between 2 and 5. There 
would be a social benefit due to reduced flood imacts. Measure carried forward to development stage. 

6 Rehabilitation, improvement of existing 
defences No 0 No No existing defences in this APSR. Maintenance of culverts considered under measures 2 and 3.

7 Improvement in channel conveyance Yes 1 0 1 2 Yes

Flood risk to property occurs in two main locations; Togher and Douglas.  Increasing the capacity of the culverts 
along Togher Road (500-800m) would reduce flood risk in that area.  Approximate costs are €1.1million.  Total 
damages in Togher are €1.8 million.  Assuming replacing hte culverts would remove flooding up to the 1% AEP 
gives a BCR of ~1. Potential environmental impacts caused by working in the river channel would need to be 
considered and mitigated against if necessary. Only one property is at risk of flood damage in Douglas (damage 
value of €34k) and therefore culvert replacement is not applicable in that area.

8 Sediment management No 0 No No known sediment problems in this APSR.

9 Provision of permanent flood 
walls/embankments Yes 1 -1 1 0 1 Yes

Flood walls could be used as an alternative to culvert replacement in Togher.  Approximately 1km of flood walls 
up to a maximum height of 1.2m above ground would be required. Estimated cost is €2.9million giving BCR of 0.5-
1.  There would be a positive social benefit due to the reduction in flood risk and limited environmental impacts.  
Flood walls to protect the property at risk in Douglas would not be economically viable.

10 Provision of demountable flood defences No 0 No Measure would have limited impact in this APSR. Flooding is caused as a result of the lack of capacity at the 
culverts in Douglas. Demountable flood defences would therefore have limited effectiveness in this APSR.

11 Use of overland floodways (i.e. allowing 
flooding of roads in a controlled manner) No 0 No No suitable locations in this APSR for overland floodways (nearby roads are main transport routes).

12 Flow diversion (full diversion / bypass 
channel, flood relief channel, etc.) No 0 No Measure not applicable with the constraints of the urban development in Togher/Douglas.

13 Flood storage reservoirs No 0 No Due to the urban nature of this APSR, it would not be possible to find a suitable location for flood storage. 
Measure would have limited effect due to the nature of the flooding in Togher & Douglas.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. Douglas (and a national road) have been developed along the 
floodplain limiting the opportunities for managed realignment in this APSR.

15 Tidal barrier Yes 0 No Not applicable in this APSR. However the properties at risk in Douglas would benefit from a tidal barrier located at
the mouth of Cork harbour (to be developed as part of the Harbour AU).

16 Relocation of at risk assets (roads, 
properties, etc) Yes -2 -999 -1001 No There are a considerable number of properties/ assets at risk in Togher/Douglas, due to the number of assets at 

risk and their urban nature, it would not be economically or socially viable to relocate them.

Structural measures

Non-structural measures

Do minimum

Comment
Core Criteria Carry forward to option 

development
Long list of measures

Overall Score



Costs summary for all of the proposed options

Douglas Togher 
APSR Option 1

Douglas Togher  
APSR Option 2

Douglas Togher 
APSR Option 3

0.1%AEP 1% AEP 1% AEP

D
o

 
n

o
th

i
n

g 1 Walk away

D
o

 
m

in
i

m
u

m 2 Proactive maintenance

3a Develop a flood forecasting system (fluvial)

3b Develop a flood forecasting system (tidal)

4 Targeted public awareness and preparedness campaign
5 Individual property protection / flood-proofing 229,645
6 Rehabilitation, improvement of existing defences
7 Improvement in channel conveyance 1,327,413
8 Sediment management
9 Provision of permanent flood walls/embankments NA

10 Provision of demountable flood defences

11
Use of overland floodways (i.e. allowing flooding of roads in a 
controlled manner) 

12
Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.)

13 Flood storage reservoirs 
14 Managed realignment
15 Tidal barrier
16 Relocation of at risk assets (roads, properties, etc)

Total basic costs (Euro) * 229,645 1,327,413

1 Basic Construction Cost C 1,327,413

2 Contingency 20% of C 265,483

3 Design Team Fees & Expenses
3.1a Engineering Consultants1

Cost of works <€126, 973.81   10% of C
C from to €126,973.81 to €380,921.42 €2,539.48 + 8% of C
C from to €380,921.42 to €634,869.02 €6,348.69 + 7% of C
C from to €634,869.02 to €1, 269,738.10 €12,697.38 + 7% of C
C from to €1,269,738.10 to €3,174,345.20 €19,046.07 + 5.5% of C
C from to €3,174,345.20 to €6,348,690.40 €34,917.80 + 5% of C
C from to €6,348690.40 to €12,697,381.00 €66,661.25 + 4.5% of C
C from to €12,697,381.00 to €25,394,762.00 €98,404.70 + 4.5% of C
Over €25,394,762 €161,891.16 + 4% of C

3.1b For Reinforced Concrete Portion of Works 1

Cost of RC Portion under €634,869.02 3% of CRC 

RC Portion from €634,869.02 to €2,539,476.20 €6,348.69 + 2.5% of CRC

RC Portion from €2,539,476.20 to to €5,078,952.30 €19,046.07 + 2% of CRC 

RC Portion over €5,078,952.30 €44,440.83 + 1.5% of CRC

3.1c Alternative Method (instead of 3.1a & 3.1b) 6% of C 79,645

3 Environmental Consultants 5% of C 66,371

3 Economic Consultants 0.5% of C 6,637

3 Specialist Consultants 2.5% of C 33,185

Based on time cost estimate
4 Site Supervision Clerk of works / Annum = €120,000 10,000

Resident Engineer / Annum = €130,000 10,833

5 Allowance for Archaeology 15% of C 199,112

6 Allowance for Environmental Mitigating Measures 6% of C 79,645

7 Allowance for Compensation and Land Acquisition 10% to 12.5% of C 165,927

8 Allowance for Art2

Construction cost upto  €2,550,000 1% of C 13,274
Construction Cost €2,550,000 to €6,300,000 1% of C, Max €38,000.00 
Construction Cost €6,300,00 to €12,700,000 Max €51,000.00
Construction Cost in excess of €12,700,000 Max €64,000.00

9 NPV Maintenance C x 1.5% x 22.48 447,604

229,645 2,705,128

1  Source = Department of Finance Circular Ref:- 11/87

Benefit cost analysis for all of the proposed options

Total PV costs for option Euro 229,645 2,705,128
Total PV damages to 1% AEP Euro 7,440,142 7,440,142
Total benefits resulting from option Euro 380,146 6,779,744
Benefit cost ratio 1.7 2.5
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Present value cost (€)

2  Source = Section 4.2 (page 21) of "Public Art : Per Cent for Art Scheme, General 
National Guidelines 2004
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Douglas-Togher APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Individual property protection would require human intervention in 
making the necessary adjustment to properties and in erecting 
defences prior to a flood event. Option 100% reliant on human 

intervention to be effective.

-1.0 -25

The culverts would require a regular inspection programme to 
prevent blockages. Both the culverts and flood walls would require 

a regular maintenance programme to ensure they are kept in a 
condition to be effective flood defences. Inspection and 

maintenance programmes will be required to be regular to ensure 
culverts kept free of blockages. Meeting minimum target.

0.0 0

B) Minimise Health and Safety risk of flood risk 
management options.

5 5

Individual property protection would have limited health and safety 
risk (especially in installation of protection equipment) and 

potentially in the erection of protection in flood event. Exceeding 
minimum target.

1.0 25

Option would have some health and safety risk in the construction 
of the culverts and flood walls. Option would involve some 

construction works next to open water and also along urban road 
where traffic would create significant health and safety risk. Also 
medium health and safety risk to operators undertaking regular 

maintenance work near open water and confined spaces. Overall 
meeting minimum target.

0.0 0

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for 
properties where current and MRFS flood depth below 0.6m. No. 
of properties at risk from 1% AEP MRFS is 25 compared to 21  for 
1%  AEP current therefore adapting to future risk would involve 
minor additional costs. Overall meets minimum target.

0.0 0
Replacement culverts design to take 1% AEP MRFS 95%ile flow, 
but not sufficient capacity for HEFS. Partly achieving aspirational 

target.
3.0 75

Technical Total Score/ Weighted Score 0.0 0 3.0 75

Option will cost approximately  €0.2 million over a 50 year period. 
Based on the current scenario, approximately 97% of properties in 

the 0.1% AEP flood zone have a fluvial flood depth of <0.6m 
(100% of properties in a 1% AEP). No flood warning so assume 
only 5% of properties erect protection in time. BCR for protecting 

to 1% AEP is 1.7 

0.4 46

Option will cost approximately  €2.7 million over a 50 year period 
and provides full protection up to the 1% AEP for the at risk 

properties in Togher. Option will have no impact on other properties
at risk in the Douglas area of the APSR. BCR for protecting to 1% 

AEP is 2.5.

0.8 105

BCR 1.7 BCR 2.5

B) Minimise risk to infrastructure. 15 2

No increase in the number of transport routes/ utility infrastructure 
assets at risk. Option is targeted at properties at risk and therefore 
has no physical means to limit flooding on transport routes/ utility 

infrastructure assets. Meeting minimum target.

0.0 0

Option would have a beneficial impact on the number of transport 
routes/ utility infrastructure assets at risk. Provision of upgraded 
culverts in Togher would give flood protection to some flooded 
transport routes in the Togher area i.e. Togher Road and some 

flooded roads in the Greenwood Estate. As a result of this option, 
there would be no flooded transport routes in Togher. However 
there would still be some flooded transport routes at Douglas, 

where this option would have no impact. Overall ~80% of transport 
routes protected. Partially achieving aspirational target.

3.0 90

C) Minimise risk to agricultural land. 5 1

No increase in the area of agricultural land at risk. Option not likely
to result in any decrease in risk to agricultural land as option has 
no physical means to limit flooding on agricultural land. Meeting 

minimum target.

0.0 0

Option would have a limited impact on the area of agricultural land 
at risk. There is a very limited area of agricultural land at risk in this 
APSR. Option would prevent flooding of a small area of agricultural 

land in Togher. However some agricultural land would remain at 
risk in Douglas, where this option would have no impact. Exceeding

minimum target.

1.0 5

Economic Total Score/ Weighted Score 0.4 46 4.8 200
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Total of 1.4km of Roads flooded including;
501m of Greenwood Estate flooded;   

396m of Spur Hill flooded; 
113m of Togher Road flooded;                     
144m of Brook Avenue flooded;
100m of Church Street flooded;

32m of Robinscourt flooded;   
Road Bridge on Church Street, Douglas

3631m2 of flooded agricultural land to the south and 
west of the urban area
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Options 

Individual property protection / flood-proofing

No modelling and no change in flow regime except around individual 
protected properties

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Baseline

-

Baseline

Objectives
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n/a

n/a

A) Optimise economic return on flood risk 
management investment.

25 5 PV damages up to 1% AEP of €7.4 million
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n/a

Option 1

Improving channel conveyance relates to the replacement of 2 under 
capacity culverts (the first running from Lehenaghmore Industrial estate 
to upstream of Togher Road and the second from a junction at Togher 
Rd with Spurr Hill along Togher Rd to Greenwood Estate south of N25) 
with a new culvert. There are 20 properties damaged from flooding from 

1% AEP and 39 properties damaged for the 0.1% AEP. This option 
invloves the replacement of existing culverts with a  single box section 
culvert 560m in length with a section of 2.5m x 1.4m. There is negligble 

impact downstream of the culverts as the manmade channel has the 
capacity to take the increased flows through the culverts.

Option 2

Improvement in channel conveyance



Douglas-Togher APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
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Options 

Individual property protection / flood-proofing

No modelling and no change in flow regime except around individual 
protected properties

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Baseline

-

Baseline

Objectives
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Option 1

Improving channel conveyance relates to the replacement of 2 under 
capacity culverts (the first running from Lehenaghmore Industrial estate 
to upstream of Togher Road and the second from a junction at Togher 
Rd with Spurr Hill along Togher Rd to Greenwood Estate south of N25) 
with a new culvert. There are 20 properties damaged from flooding from 

1% AEP and 39 properties damaged for the 0.1% AEP. This option 
invloves the replacement of existing culverts with a  single box section 
culvert 560m in length with a section of 2.5m x 1.4m. There is negligble 

impact downstream of the culverts as the manmade channel has the 
capacity to take the increased flows through the culverts.

Option 2

Improvement in channel conveyance

A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to those properties targeted
through individual property protection, with a significant reduction 

up to 0.1% AEP. Option does not reduce number of properties 
located in the flooded area or in high hazard areas. Therefore just 

meeting minimum target.

0.0 0

Option would provide protection to the at risk properties in the 
Togher area, to the 1% AEP. However some properties remain at 
risk in Douglas where this option has no impact. Partly achieving 

aspirational target. 

3.0 450

B) Minimise risk to community. 10 2

The provision of individual property protection would reduce the 
flood damage to the properties targeted as part of this option, 

including social infrastructure properties and commercial 
properties. However, all properties still located in the flood risk 

zone and therefore option just meets minimum target.

0.0 0

All community buildings protected up to 1% AEP in the Togher 
area. However some social infrastructure properties and 

commercial properties remain at risk in Douglas. Partly achieving 
aspirational target. 

3.0 60

C) Minimise risk to, or enhance, social amenity. 5 0 N/A 0.0 0 N/A 0.0 0

Social Total Score/ Weighted Score 0.0 0 6.0 510

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD 

objectives as no works will be undertaken within the river channel. 
Meeting minimum target. 

0 0
No contribution nor constraint to the achievement of WFD 

objectives as works will be limited to the modification of existing 
structures. Meeting minimum target.

0 0

B) Minimise risk to sites with pollution potential 15 0 N/A 0 0 N/A 0 0

Total of 72 properties at risk: 10 on Church Street, 
Douglas; 2 off Church Road, Douglas; 17 in Brook 
Avenue; 8 properties on Spur Hill; 34 properties in 

Greenwood Estate;

Total of 13 community buildings at risk: of which 2 GP 
Clinic/Surgery or Health Centre; 2 are schools;        

0.06km2 of at risk RAPID area on Togher Road and 
Greenmount Estate area

No social amenities at risk

River waterbodies within APSR and downstream 
transitional waterbody require actions to achieve GES. 
However, there are no relevant hydro-morphological 

risks, objectives or measures and therefore no 
contribution to achievement of objectives is possible. 

No potentially polluting sites at risk within the APSR (1% 
AEP). 
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Douglas-Togher APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
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Options 

Individual property protection / flood-proofing

No modelling and no change in flow regime except around individual 
protected properties

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Baseline

-

Baseline

Objectives

L
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Option 1

Improving channel conveyance relates to the replacement of 2 under 
capacity culverts (the first running from Lehenaghmore Industrial estate 
to upstream of Togher Road and the second from a junction at Togher 
Rd with Spurr Hill along Togher Rd to Greenwood Estate south of N25) 
with a new culvert. There are 20 properties damaged from flooding from 

1% AEP and 39 properties damaged for the 0.1% AEP. This option 
invloves the replacement of existing culverts with a  single box section 
culvert 560m in length with a section of 2.5m x 1.4m. There is negligble 

impact downstream of the culverts as the manmade channel has the 
capacity to take the increased flows through the culverts.

Option 2

Improvement in channel conveyance

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

10 5

No  impacts on SPA/Ramsar site, proposed NHA, riverine habitats 
and species as no intervention required beyond works to individual

properties and no changes to the current flooding regime 
anticipated. Meeting minimum target.

0 0

Any increased volumes of flood flows downstream into the upper 
parts of the estuary would present a  risk of potential physical 

changes to the estuarine habitats within the SPA/Ramsar 
site/pNHA with resulting impacts on waterbird populations. 
However, this risk is anticipated to be low given the natural 

variability of river flow into the estuary and the buffering effect of the
distance between the works and the head of the estuary. 

Undertaking works within the channel present risks of disturbance 
to riverine and terrestrial habitats and species, although this is not 
anticipated to be significant given that the works to the culvert will 
be undertaken within a modified part of the river channel. Just fails 

minimum target.

-1 -50

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 1
No loss of suitable fisheries habitat as no intervention required, 
beyond works to individual properties. Meeting minimum target. 0 0

Undertaking works within the channel present risks of disturbance 
to fisheries, although this risk is anticipated to be minimal given that
the works to the culvert will be undertaken within a modified part of 

the river channel. Just failing minimum target.

-1 -5

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 1

No change in landscape character and visual amenity as no 
intervention required, beyond individual properties. Meeting 

minimum target.
0 0

No change in landscape character and visual amenity as no 
intervention required, beyond replacement of existing culverts. 

Meeting minimum target.
0 0

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 2

No change in risk to or impacts on setting of ACA's in Douglas as 
option will only reduce flood risk at individual properties located 

outside the ACA's. Meeting minimum target.
0 0

No change in risk to or impacts on setting of ACA's in Douglas. 
Option will reduce flood risk at  properties in Togher located outside

the ACA's and  works will be undertaken outside the ACA's. 
Meeting minimum target.

0 0

Environmental Total Score/ Weighted 
Score

0.0 0 -2.0 -55

Total Score/ Total Weighted Score 0.4 46 11.8 730
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On the eastern edge and downstream of the APSR is 
the Cork Harbour SPA/Ramsar site and the proposed 
Douglas River Estuary NHA. This area is important for 

its intertidal habitats and waterbird  populations (for 
which it is the second most important area in Cork 

Harbour). Changes in the flooding regime could affect 
the nature and character of estuarine habitats with 

impacts on the waterbirds for which the site is 
designated  Within the AU, the river runs primarily 
through an urban area, and much of the channel is 

modified and therefore of limited signfiicant biodiversity 
interest. In terms of water-related protected species, 

there are no specific records within the APSR. 

The Tramore river could support salmonid species and 
other fisheries, which are sensitive to changes in 

physical and chemical conditions. However, the river 
runs primarily through an urban area, much of the 

channel is modified, and no specific fisheries interest is 
known. The potential presence of existing barriers to 

fish migration is not known. There is no known angling 
activity or access at risk in the Douglas-Togher APSR 

(1% AEP).

Landscape character within the APSR is the City 
Harbour and Estuary landscape character type. There 

are no Scenic Routes/Area or urban 
landscpae/townscape designations at risk (1% AEP).

55m2 of the Church Street and West Douglas Street 
Architectural Conservation Areas (ACA) located in the 

centre of Douglas Village is at risk. (1% fluvial flood 
risk).

No sites of cultural heritage importance at risk within the 
APSR (1% AEP).
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Stage1-Bride Glen Kiln AU

Applicable Technical Economic Social Environmental Other

- Do nothing Yes 0 0 0 0 0 Yes (as baseline)

There are only 9 properties at risk in Bride North AU (in 1% AEP). There are a number of roads; bridges; 3 
commercial buildings; protected structures; scenic landscapes and agricultural land also at risk. Measure 
carried forward to option development as a baseline against which all options will be compared. Initial 
estimated Present Value Damages (PVD) in Bride are €1,387k.

1 Walk away Yes 1 -1 0 0 0 No
Reactive maintenance may limit flood damage in Bride AU, say reduction of 5%-10% in PVD.  Estimated 
cost of reactive maintenance is €10k per year. A reactive maintenance programme may highlight areas at 
risk of constriction/ blockage. BCR <<1.

2 Proactive maintenance Yes 1 -1 0 0 0 No

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required; 
removal of constrictions/ blockages at culverts/ bridges and regular inspection of at risk areas. Maintenance 
costs are estimated at ~€20k per year over 50 years (based on a 1 man making quarterly inspections and 
clearing blockages). Measure would have reasonable damage savings, say 20%. Hence measure would 
have a BCR <1. There would be limited social and environmental benefit.

3 Develop a flood forecasting system Yes 1 -2 1 0 0 No
The PV cost of providing two river gauging stations for the Bride AU (with associated maintenance/ running 
costs over 50yrs) would be approximately €1.3m. Assuming a reduction in PVD of 10-15% as a direct result 
of this option, it would have a BCR of approximately <<1. 

4 Targeted public awareness and preparedness campaign Yes 1 -1 1 0 1 Yes

Cost of measure would be approximately €20k (including flood mapping/ meetings etc) every 5 years with 
minor annual costs. Measure may generate up to a 5% reduction in damages giving a BCR of between 0.5 
and 1.  The measure would also have some social benefit by increasing public awareness and reducing the 
impact of flooding. 

5 Individual property protection / flood-proofing Yes 1 2 1 0 4 Yes

Due to the small number of assets at risk, measure would be technically and economically viable. Estimated
cost approximately €21k (based on €3000/residential property & €5000/ standard commercial property plus 
€10,000 for large commercial property flooded up 1.4m depth) initially and €21k replacement costs after 25 
years. Assuming 20-50% reduction in PVD gives a BCR>5. There would be a social benefit due to reduced 
flood imacts.

6 Rehabilitation, improvement of existing defences No 0 No No existing defences in this APSR.

7 Improvement in channel conveyance No 0 No No known channel conveyance problems in this APSR.

8 Sediment management No 0 No No known sediment problems in this AU. However dredging/ desilting may be carried out where appropriate 
as part of a maintenance programme.

9 Provision of permanent flood walls/embankments No 0 No Measure not applicale at AU scale due to the isolated nature of the properties at risk. Measure would have 
significant costs and limited benefits.

10 Provision of demountable flood defences No 0 No Measure not applicale at AU scale due to the isolated nature of the properties at risk. Measure would have 
significant costs and limited benefits.

11 Use of overland floodways (i.e. allowing flooding of roads in 
a controlled manner) No 0 No No suitable locations in this AU for overland floodways.

12 Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.) No 0 No Measure not applicable with the constraints of the urban development in this AU and locations of properties 

at risk

13 Flood storage reservoirs No 0 No
No suitable location for flood storage in this AU. Sites limited by topography, urban development and 
location of transport networks. Measure not likely to be effective in limiting damages in this AU (due to the 
nature of the flooding and the location of at risk properties).

14 Managed realignment No 0 No Managed realignment not applicable in this AU. To be reviewed for APSR.

15 Tidal barrier Yes 0 No Not applicable in this AU.

16 Relocation of at risk assets (roads, properties, etc) Yes -2 -999 -1001 No All properties and majority of assets at risk are located in the urban area (near Fair Hill; along N20 road), 
therefore it would not be economically or socially viable to relocate them.

Do minimum

Non-structural measures

Structural measures

Comment
Core Criteria Carry forward to option 

development
Long list of measures

Overall Score



Stage1-Cork City North APSR

Applicable Technical Economic Social Environmental Other

- Do nothing Yes 0 0 0 0 0 Yes (as baseline)
There are only 4 properties at risk in Cork City North APSR (in 1% AEP). In addition there are a small number of
roads also at risk. Measure carried forward to option development as a baseline against which all options will be 
compared. Initial estimated Present Value Damages (PVD) in Cork City North are €1,269k.

1 Walk away Yes 1 -2 0 0 -1 No
Measure would not be economically viable. Reactive maintenance may limit flood damage in Cork City North 
APSR, say reduction of 5%-10% in PVD.  Estimated cost of reactive maintenance is €10k per year. A reactive 
maintenance programme may highlight areas at risk of constriction/ blockage. BCR <<1.

2 Proactive maintenance Yes 1 -1 0 0 0 No

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required; 
removal of constrictions/ blockages at culverts/ bridges and regular inspection of at risk areas. Maintenance 
costs are estimated at ~€30k per year over 50 years (based on a 2 man team making quarterly inspections and 
clearing blockages). Measure would have reasonable damage savings, say 20%. Hence measure would have a 
BCR ~1. There would be limited social and environmental benefit.

3 Develop a flood forecasting system No 0 No Measure not applicable at such a localised scale and the limited number of properties/ assets at risk.

4 Targeted public awareness and preparedness campaign No 0 No Not applicable as only one property at risk.  Measure would be better addressed as part of a catchment wide 
awareness campaign.

5 Individual property protection / flood-proofing Yes 1 2 1 0 4 Yes

As thre is only one property at risk, measure would be technically and economically viable. Estimated cost 
approximately €10k, (based on protecting a large commercial property up to flood depths of 1.4m) initially and 
€10k replacement costs after 25 years. Assuming 20-50% reduction in PVD gives a BCR >5. There would be a 
social benefit due to reduced flood imacts.

6 Rehabilitation, improvement of existing defences No 0 No No existing defences in this APSR.

7 Improvement in channel conveyance Yes 1 0 1 0 2 Yes

Increasing the capacity of the culvert immediately downstream of the flood property could reduce the flood risk 
to that property.  The estimated cost of construction of a new culvert is €740k (incl limited annual maintenance 
over 50yrs), assuming it is sized to remove the flood risk results in a BCR of ~1.  There would be social benefit 
by reducing the flood risk.  Any potential environmental impact caused by working in the watercourse would 
need to be considered and mitigated against if necessary.

8 Sediment management No 0 No No known sediment problems in this APSR. However dredging/ desilting may be carried out where appropriate 
as part of a maintenance programme.

9 Provision of permanent flood walls/embankments Yes 1 0 0 1 Yes
Flood walls on the banks of the river could be used to protect the property at risk.  Approximately 100m of flood 
walls would be required (approx height above ground of 2.2m) at a cost of ~€730k giving a BCR of ~1.  The 
social benefit of reducing flood risk would be offset by the visual impact of very high walls.

10 Provision of demountable flood defences No 0 No Not applicable as demountable flood defences could only be used if a flood warning scheme was implemented.  

11 Use of overland floodways (i.e. allowing flooding of roads in 
a controlled manner) No 0 No No suitable overland floodway route to direct floodwaters away from at risk property. Measure constrained by 

urban development and location of a (national) road.

12 Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.) No 0 No Measure not applicable due to the constraints of the urban environment and (national road)- no opportunities for 

location of a diversion channel in this APSR.

13 Flood storage reservoirs No 0 No Due to the urban nature of this APSR, it would not be possible to find a suitable location for flood storage.

14 Managed realignment No 0 No No opportunties for managed realignment in this APSR, due to the urban development. 

15 Tidal barrier No 0 No Restricted to tidal areas - not applicable.

16 Relocation of at risk assets (roads, properties, etc) Yes -2 -999 -1001 No Flooded assets not practical to relocate. PVD in Cork City North are €1,269k; cost of relocating at risk 
commercial property approximately €4m. BCR of <<1

Structural measures

Non-structural measures

Do minimum

Comment
Core Criteria Carry forward to option 

development
Long list of measures

Overall Score



Costs summary for all of the proposed options

Bride-Glen-Kiln 
AU Option 1

1% AEP
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1 Walk away

D
o
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2 Proactive maintenance

3a Develop a flood forecasting system (fluvial)

3b Develop a flood forecasting system (tidal)

4 Targeted public awareness and preparedness campaign 121,806
5 Individual property protection / flood-proofing 11,001
6 Rehabilitation, improvement of existing defences
7 Improvement in channel conveyance
8 Sediment management
9 Provision of permanent flood walls/embankments

10 Provision of demountable flood defences

11
Use of overland floodways (i.e. allowing flooding of roads in a 
controlled manner) 

12
Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.)

13 Flood storage reservoirs 
14 Managed realignment
15 Tidal barrier
16 Relocation of at risk assets (roads, properties, etc)

Total basic costs (Euro) * 132,807

1 Basic Construction Cost C

2 Contingency 20% of C

3 Design Team Fees & Expenses
3.1a Engineering Consultants1

Cost of works <€126, 973.81   10% of C
C from to €126,973.81 to €380,921.42 €2,539.48 + 8% of C
C from to €380,921.42 to €634,869.02 €6,348.69 + 7% of C
C from to €634,869.02 to €1, 269,738.10 €12,697.38 + 7% of C
C from to €1,269,738.10 to €3,174,345.20 €19,046.07 + 5.5% of C
C from to €3,174,345.20 to €6,348,690.40 €34,917.80 + 5% of C
C from to €6,348690.40 to €12,697,381.00 €66,661.25 + 4.5% of C
C from to €12,697,381.00 to €25,394,762.00 €98,404.70 + 4.5% of C
Over €25,394,762 €161,891.16 + 4% of C

3.1b For Reinforced Concrete Portion of Works 1

Cost of RC Portion under €634,869.02 3% of CRC 

RC Portion from €634,869.02 to €2,539,476.20 €6,348.69 + 2.5% of CRC

RC Portion from €2,539,476.20 to to €5,078,952.30 €19,046.07 + 2% of CRC 

RC Portion over €5,078,952.30 €44,440.83 + 1.5% of CRC

3.1c Alternative Method (instead of 3.1a & 3.1b) 6% of C

3 Environmental Consultants 5% of C

3 Economic Consultants 0.5% of C

3 Specialist Consultants 2.5% of C

Based on time cost estimate
4 Site Supervision Clerk of works / Annum = €120,000

Resident Engineer / Annum = €130,000

5 Allowance for Archaeology 15% of C

6 Allowance for Environmental Mitigating Measures 6% of C

7 Allowance for Compensation and Land Acquisition 10% to 12.5% of C

8 Allowance for Art2

Construction cost upto  €2,550,000 1% of C
Construction Cost €2,550,000 to €6,300,000 1% of C, Max €38,000.00 
Construction Cost €6,300,00 to €12,700,000 Max €51,000.00
Construction Cost in excess of €12,700,000 Max €64,000.00

9 NPV Maintenance C x 1.5% x 22.48

132,807

1  Source = Department of Finance Circular Ref:- 11/87

Benefit cost analysis for all of the proposed options

Total PV costs for option Euro 132,807
Total PV damages to 1% AEP Euro 680,262
Total benefits resulting from option Euro 120,998
Benefit cost ratio 0.9

2  Source = Section 4.2 (page 21) of "Public Art : Per Cent for Art Scheme, General 
National Guidelines 2004
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Bride Glen Kiln Analysis Unit

Comments Score
Weighted 

Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

A targeted public awareness campaign would require 
human intervention on a 5 yearly basis. The process of 
individual property protection would also require human 

intervention in making the necessary adjustment to 
properties and in erecting defences prior to a flood event. 
Option 100% reliant on human intervention to be effective.

-1 -25

B) Minimise Health and Safety risk of flood risk 
management options.

5 5

A targeted public awareness campaign would have no 
health and safety risk to construction workers or operators. 
Individual property protection would have some health and 

safety risk (especially in installation of protection 
equipment) and potentially in the erection of protection in 

flood event.

3 75

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no 
cost for properties protected for current risk and where 
MRFS flood depth below 0.6m. No. of properties at risk 
from 1% AEP MRFS is 7 compared to 2 for 1% AEP 
current therefore adapting to future risk would involve 
additional costs. Overall partially fails minimum target.

-1 -25

Technical Total Score/ Weighted Score 1 25

Option would cost approximately €0.13 million over a 50 
year period. Based on the current scenario, 100% of 

properties in the 1% AEP flood zone have a fluvial flood 
depth of <0.6m (50% in a 0.1% AEP).Option would 

prevent up to €120k worth of damages (1% AEP). But 
assume only 5% of defences in place in time as no flood 

warning included in option. BCR is 0.9

-2.0 -244

BCR 0.9

B) Minimise risk to infrastructure. 15 2

Option would have no impact on the number of transport 
routes/ utility infrastructure assets at risk. Meeting 

minimum target as option would not result in an increase in 
transport routes/ utility infrastructure assets at risk.

0 0

C) Minimise risk to agricultural land. 5 2
Option would have no impact on the area of agricultural 
land at risk. Meeting minimum target as option would not 

result in an increase in area of agricultural land at risk
0 0

Economic Total Score/ Weighted Score -2.0 -244.0

Baseline

Objectives

Option 1

-

Option consists of using a targeted public awareness campaign 
and individual property protection. No modelling and no change in 

flow regime except around individual protected properties
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Total economic damages up to 1% AEP are €1 million25
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5

n/a

n/a

Total of 0.16km2 of flooded agricultural land 

throughout the analysis unit, of which 0.15km 2 is outside 
the boundaries of APSR to the west
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A) Optimise economic return on flood risk 
management investment.

Baseline

n/a

T
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Targeted public awareness and preparedness campaign 
combined with individual property protection / flood-proofing

Total of 233m of Roads flooded, 202m of which are 
outside APSRs;            

Total of 3 Bridges at risk, exclusive to APSRs
Kilnap Bridge, Blackstone Bridge and Wysse's Bridge 

Baseline assumes continuation of any 
existing maintenance regime in 

assessment unit



Bride Glen Kiln Analysis Unit

Comments Score
Weighted 

Score

Baseline

Objectives

Option 1

-

Option consists of using a targeted public awareness campaign 
and individual property protection. No modelling and no change in 

flow regime except around individual protected properties
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Baseline

Targeted public awareness and preparedness campaign 
combined with individual property protection / flood-proofing

Baseline assumes continuation of any 
existing maintenance regime in 

assessment unit

A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the residential 
properties targeted as part of the individual property 
protection. The targeted public awareness campaign 

would increase knowledge of flooding but not necessarily 
reduce flood risk. The number of properties located in the 
flood risk area and high hazard areas would remain the 

same. Meeting minimum target.

0 0

B) Minimise risk to community. 10 1

Option would reduce the flood risk to those community 
properties targeted through individual property protection. 

However, number of properties located in the flood risk 
areas and in high hazard areas would remain the same. 

Meeting minimum target.

0 0

C) Minimise risk to, or enhance, social amenity. 5 0 N/A 0 0

Social Total Score/ Weighted Score 0 0

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5

No contribution nor constraint to the achievement of WFD 
objectives as the option will not require any physical 

alteration to the river waterbodies within the AU. Meets 
minimum target.  

0 0

B) Minimise risk to sites with pollution potential 15 0 N/A 0 0

S
o
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al

Total of 4 properties, 1 within the APSR             

Total of 3 commercial properties, 1 within the APSR   
Total of 0.03km2 of RAPID area flooded, all within 

APSR

No social amenities at risk

One of the three river waterbodies within the AU require 
actions to achieve GES. Although the Bride riverbody is 
identified as at risk because of channelisation, there are 

no specific objectives or measures relating to hydro-
morphology. 

No potentially polluting sites at risk (1% AEP)



Bride Glen Kiln Analysis Unit

Comments Score
Weighted 

Score

Baseline

Objectives

Option 1

-

Option consists of using a targeted public awareness campaign 
and individual property protection. No modelling and no change in 

flow regime except around individual protected properties
G
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Baseline

Targeted public awareness and preparedness campaign 
combined with individual property protection / flood-proofing

Baseline assumes continuation of any 
existing maintenance regime in 

assessment unit

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

10 1

No positive or negative impacts on riverine habitats and 
species as no intervention required, beyond works to 

individual properties, and no changes to current flooding 
regime anticipated. Meets minimum target.

0 0

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 1

No loss of suitable fisheries habitat or opportunities to 
improve angling access as no intervention required, 

beyond works to individual properties. Meets minimum 
target.

0 0

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

No change in landscape character and visual amenity as 
no intervention required, beyond works to individual 

properties. Meets minimum target.
0 0

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 0 N/A 0 0

Environmental Total Score/ Weighted 
Score

0 0

Total Score/ Total Weighted Score -1.0 -219.0
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No statutory designated sites at risk (1% AEP) within the 
AU or downstream. Within the AU, the rivers primarily 

run through rural areas and, although modified in 
stretches, are potentially of biodiversity interest. In terms 
of water-related protected species, there are no specific 

records within the AU. 

The Rivers Bride,Glen and Kiln could support salmonid 
species and other fisheries, which are sensitive to 

changes in physical and chemical conditions. However, 
sections of the rivers run through urban areas, where 
much of the channel is modified. No specific fisheries 
interest is known. The potential presence of existing 

barriers to fish migration is not known. No known 
angling areas at risk along the Rivers Bride, Glen and 

Kiln.

No features of cultural heritage importance at risk within 
the AU (1% AEP)

Landscape character comprises three landscape 
character types: City Harbour and Estuary, Fissured 
Fertile Middle Ground and Broad Fertile Lowlands 

Valley. The River Bride runs through a Scenic Area on 
the northern bank of the river valley. 0.03km2 of 

Landscape Protection Zone at risk  (1% AEP) (0.02km2 
on northern bank of the River Bride outside APSR)
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Stage1-Lower Lee AU

Applicable Technical Economic Social Environmental Other

1 Baseline - continue existing 
maintenance regime Yes 0 0 0 0 0 Yes (as baseline)

There are 2079 residential and commecial properties at risk in the Lower Lee AU (in 1% AEP). There are considerable 
roads; bridges; angling areas; scenic routes and agricultural land also at risk. 'Do nothing' measure carried forward to 
option development as a baseline against which all options will be compared. Initial estimated Present Value 
Damages (PVD) in Lower Lee AU are c€550m for the 1% AEP.

2 Proactive maintenance Yes 1 0 0 0 Yes

Proactive maintainance may include developing additional operational rules for the Carrigadrohid and Inishcarra Dams 
based on rainfall forecast and/or measurement thresholds. These rules could operate for the reservoir levels below the 
Maximum Normal Operating Levels and include the lowering of reservoir levels prior to a flood event. Such rules will be 
constrained by limitations on reservoir drawdown rates and reasonable electricity generation interests. Costs of this 
measure include technical studies to inform operation of the reservoir and costs of improved forecasting and any other 
additional operating costs. Possible cost due to loss of some electricity generation. Benefits could be very significant as 
the amount of flooding experienced on the main channel of the Lower Lee is very sensitive to initial water levels in the 
dam. Any new operational rules will need to take account of constraints relating to fisheries within and downstream of 
the reservoirs. Any resulting downstream environmental impacts (whether positive or negative) are not considered here. 
Carry forward to stage 2. Not possible to cost at this stage. Assume economic score of 0.

3 Develop a flood forecasting system Yes 1 2 1 0 4 Yes

Technically viable as majority of damages occur in downstream area of Cork. The PV cost of providing 6 additional 
river gauging stations for the Lower Lee AU (with associated maintenance/ running costs over 50yrs) would be 
approximately €1.6m. Assuming a reduction in PVD along the River Lee (not including tributaries as forecasting will be 
less accurate on these) of 10-15% as a direct result of this option, it would have a BCR >5. Measures also has 
significant social benefit by reducing the impact of flooding on people. Measure carried forward to option development 
stage. A more detailed analysis of the form/ level of flood forecasting and costs will be detailed in stage 3. As this 
measure assumes no change in existing infrastructure, no specific environmental issues are anticipated, although 
assets will remain at risk. 

4 Targeted public awareness and 
preparedness campaign Yes 1 2 1 0 4 Yes

Cost of measure would be approximately €200k (including flood mapping/ public meetings etc) every 5 years with minor 
annual costs (PV Cost=€1m). Measure may generate up to a 5% reduction in damages giving a BCR up to 25.  The 
measure would also have some social benefit by increasing public awareness and reducing the impact of flooding. As 
this measure assumes no change in existing infrastructure and physical conditions, no specific environmental issues are
anticipated. Measure to be carried forward to development stage. 

5 Individual property protection / flood-
proofing Yes 1 2 1 0 4 Yes

The vast majority of properties at risk are located in Cork APSR (where the effectiveness of this measure would be 
reduced due to the number of properties and the depth of flooding; ~50% properties with flood depth >0.6m). As this 
measure assumes no change in physical conditions except at individual properties, no specific environmental issues are 
anticipated. Assuming a 20-50% reduction in damages, BCR of >5 achieved. Social benefit due to reduction in impact 
of flooding. Measure carried forward to development stage. 

6 Rehabilitation, improvement of existing 
defences No 0 No The only formal flood defences in the Lower Lee analysis unit are located in the Blarney/Tower APSR. Therefore 

measure not applicable at analysis unit scale.

7 Improvement in channel conveyance No 0 No
Extensive improvement in channel conveyance is generally not sustainable due to the regular maintenance/ dredging 
required to retain the increased capacity. Measure more beneficial when considered at a more localised scale - APSR 
level. Therefore not applicable at this scale.

8 Sediment management No 0 No No known sediment problems in this analysis unit. However dredging/ desilting may be carried out where appropriate as 
part of a maintenance programme. 

9 Provision of permanent flood 
walls/embankments No 0 No Not applicable at analysis unit scale (outside of APSRs) due to the isolated nature of properties at risk. Damages to be 

avoided do not justify structural works of any size. Measure to be considered at APSR unit scale.

10 Provision of demountable flood 
defences No 0 No Not applicable at analysis unit scale (outside of APSRs) due to the isolated nature of properties at risk. Measure to be 

considered at APSR unit scale.

11
Use of overland floodways (i.e. allowing 
flooding of roads in a controlled 
manner) 

No 0 No Not applicable at analysis unit scale (outside of APSRs) due to the isolated nature of properties at risk. Measure to be 
considered at APSR unit scale.

12 Flow diversion (full diversion / bypass 
channel, flood relief channel, etc.) No 0 No Not applicable at analysis unit scale (outside of APSRs) due to the isolated nature of properties at risk. Measure to be 

considered at APSR unit scale.

13 Flood storage reservoirs Yes -999 -999 No

Flood storage is a viable measure in the upper parts of some of the tributaries where the topography is appropriate and 
if a suitable site is available. Tributaries where flood storage could be considered inlcude the Curragheen and 
Shournagh. Unlikely to be sites available on the Glasheen due to presence of N71. Unlikely to be available sites on the 
Bride due to R585 road upstream of Crookstown and lack of suitable sites downstream due to flat floodplain and 
presence of dwellings and roads. 

Increasing the capacity of the Inishcarra reservoir by raising the dam would be effective at reducing the risk of flooding 
in Cork by creating additional flood storage capacity. However, there are significant technical, economic and 
environmental difficulties related to this. Changing the operation of the dam is a more feasible way of increasing 
volume available for flood storage and this has been considered under proactive maintenance. 

Summary: Not techically feasible to reduce flooding on main River Lee through flood storage reservoirs. Flooding on 
some tributaries may benefit from flood storage reservoirs. This is considered at APSR scale. Potential environmental co

14 Managed realignment No 0 No Managed realignment not applicable in this analysis unit as there are no flood defences outside of the APSRs

15 Tidal barrier No 0 No Restricted to tidal areas- not applicable in this AU except in Cork APSR. A tidal barrier located in Cork Harbour would 
have benefits for Cork. This will be detailed as part of the Harbour AU.

16 Relocation of at risk assets (roads, 
properties, etc) Yes 0 -999 -999 No

There are a considerable number of assets at risk in the Lower Lee AU. Due to the high number of assets at risk and the
urban nature of the vast majority, it would not be economically viable to relocate them. As this measure assumes no 
change in existing infrastructure and physical conditions, no specific environmental issues are anticipated. 

Comment
Core Criteria Carry forward to option 

development
Long list of measures

Overall Score

Structural measures

Non-structural measures

Do minimum



Stage1-Crookstown APSR

Applicable Technical Economic Social Environmental Other

1 Baseline - continue existing 
maintenance regime Yes 0 0 0 0 0 Yes (as baseline)

A total of 9 properties at risk in Crookstown APSR (in 1% AEP). - 5 residential and 4 commercial. None of these properties are
located in 'high hazard areas'. The roads in Crookstown are all affected by flooding to some extent. Measure carried forward 
to option development as a baseline against which all other options will be compared. Initial estimated Present Value 
Damages (PVD) in Crookstown APSR are €393k.

2 Proactive maintenance Yes 1 -1 0 0 0 No

There are only a small number of assets at risk in Crookstown. Maintenance costs are estimated at ~€30k per year over 50 
years (based on a 2 man team making quarterly inspections and clearing blockages at bridges/ culverts). Measure would 
have limited damage savings, say 5%-10%. Hence measure would have a BCR<<1. There would be limited social and 
environmental benefit. As this measure assumes no change in existing infrastructure, no specific environmental issues are 
anticipated.

3 Develop a flood forecasting system Yes 1 -1 1 0 1 Yes

May be possible to develop a cost effective flood forecasting system that would be cost beneficial for the limited number of 
properties at risk.  Assuming a reduction in PVD of 10-15% as a direct result of this option, it would have a BCR of between 
0.5 and 1. Measure also has significant social benefit. As this measure assumes no change in existing infrastructure and 
physical conditions, no specific environmental issues are anticipated. Measure carried forward to option development stage. A
more detailed analysis of the form/ level of flood forecasting and costs will be detailed in stage 3

4 Targeted public awareness and 
preparedness campaign Yes 1 -2 1 0 0 No

Measure not likely to be economically viable at such a localised scale - measure would be better addressed as part of a 
catchment wide awareness campaign. Cost of measure would be approximately €10k (including flood mapping/ public 
meetings etc) every 5 years. Measure may generate up to a 5% reduction in damages - giving a BCR <0.5. As this measure 
assumes no change in existing infrastructure and physical conditions, no specific environmental issues are anticipated.

5 Individual property protection / flood-
proofing Yes 1 2 1 0 4 Yes

Due to the small number of assets at risk, measure would be technically and economically viable. Estimated cost 
approximately €27k (based on €3000/property) initially and €27k replacement costs after 25 years. Assuming 20-50% 
reduction in PVD gives a BCR>5. As this measure assumes no change in physical conditions except at individual properties, 
no specific environmental issues are anticipated.

6 Rehabilitation, improvement of existing 
defences No 0 No No existing defences in APSR.

7 Improvement in channel conveyance Yes 0 -1 1 0 1 1 Yes

Measure would concentrate on the removal of constrictions around the Crookstown bridge, as this appears to be a cause of 
flooding. Replacement of the bridge would provide other benefits as the existing bridge appears to be in fairly poor repair. 
Replacement of the bridge would negate the need to provide repair/replacement of the existing bridge in the near future for 
structural reasons and would also improve the appearance of the bridge and its width etc as appropriate. Estimated cost of 
replacement of bridge and or modification of channel is €450k. Assuming 50% reduction in damages BCR≈0.5-1. There are 
no specific environmental constraints and opportunities relating to the implementation of this measure.

8 Sediment management No 0 No No known sediment problems in this APSR. However dredging/ desilting may be carried out where appropriate as part of a 
maintenance programme.

9 Provision of permanent flood 
walls/embankments Yes 0 0 1 0 1 Yes

All flooding in Crookstown at the 100yr return period comes out of the channel along approximately 100m of the left bank 
upstream of crookstown bridge. Provision of a wall likely to cost c€250k. Assuming a nominal fee for annual maintenance and 
that the wall prevents all damages up to 100yr return period BCR≈1. There are no specific environmental constraints and 
opportunities relating to the implementation of this measure.

10 Provision of demountable flood defences No 0 No
Critical storm duration is 15 hours and onset of flooding occurs rapidly. Crookstown is near the head of the catchment and is 
likely to be at risk of flooding during shorter duration events as well. Sufficient lead time is not available in this part of the 
catchment for demountable defences.

11 Use of overland floodways (i.e. allowing 
flooding of roads in a controlled manner) No 0 No No suitable overland floodway route to direct floodwaters away from at risk properties

12 Flow diversion (full diversion / bypass 
channel, flood relief channel, etc.) Yes -1 -999 -1000 No

No suitable route which avoids floodable assets. Any new diversion channekl would require at least 500m of channel and 1 
road crossing (cost c€0.7-1M). If purpose of channel is purely to increase conveyance then this can be achieved more 
cheaply by modifying existing bridge. Value of flood damages insufficient to justify this level of capital spending. Potential 
environmental constraints and opportunities relating to the implementation of this measure not considered. 

13 Flood storage reservoirs No -1 -2 -3 No

No suitable sites to provide flood storage upstream of Crookstown on River Bride due to R585 road following course of main 
river valley. Possibility of providing flood storage on Aghavrick Stream but this tributary is small compared to the main 
channel. PVD of damages in Crookstown do not justify the likely expense of flood storage on this small tributary which will only
have a small impact on flooding.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. Flooded assets are located in the natural floodplain- no benefits to be 
achieved by managed realignment in this APSR. 

15 Tidal barrier No 0 No Restricted to tidal areas- not applicable.

16 Relocation of at risk assets (roads, 
properties, etc) Yes 0 -2 1 0 -1 No

Due to the clustered nature of the propeties at risk, there is potential to relocate them out of the flood zone.  However, likely 
costs would be >€1 million for relocation, with benefits of only €393k the BCR would be <<1.  In addition at risk properties are 
located within a commercial park with a number of other properties, which makes relocation less practical. Potential 
environmental constraints and opportunities relating to the implementation of this measure not considered. 

Structural measures

Non-structural measures

Do minimum

Comment
Core Criteria Carry forward to option 

development
Long list of measures

Overall Score



Stage1-Kilumney APSR

Applicable Technical Economic Social Environmental Other

1 Baseline - continue existing maintenance
regime Yes 0 0 0 0 0 Yes (as baseline)

There are 3 properties at risk in Kilumney APSR (in 1% AEP). None of these properties are located in 'high hazard areas'. 
There are some roads; a bridge and a footbridge also at risk. Measure carried forward to option development as a baseline 
against which all options will be compared. Initial estimated Present Value Damages (PVD) in Kilumney are €942k

2 Proactive maintenance Yes 1 -2 0 0 -1 No

There are only a small number of assets at risk in Kilumney. Maintenance costs are estimated at ~€30k per year over 50 
years (based on a 2 man team making quarterly inspections and clearing blockages at bridges/ culverts). Measure would 
have limited damage savings, say 10%. Hence measure would have a BCR<<1. There would be limited social and 
environmental benefit. As this measure assumes no change in existing infrastructure, no specific environmental issues are 
anticipated. 

3 Develop a flood forecasting system No 0 No Measure not applicable at such a localised scale and the limited number of properties/ assets at risk. Measure will be 
considered at catchment/ analysis unit level.

4 Targeted public awareness and 
preparedness campaign Yes 1 -1 1 0 1 Yes

Measure not likely to be economically viable at such a localised scale - measure would be better addressed as part of a 
catchment wide awareness campaign but could focus at APSR level if resources permit. Cost of measure would be 
approximately €10k (including flood mapping/ public meetings etc) every 5 years. Measure may generate up to a 5% 
reduction in damages - giving a BCR 0.5-1. As this measure assumes no change in existing infrastructure and physical 
conditions, no specific environmental issues are anticipated.

5 Individual property protection / flood-
proofing Yes 1 2 1 0 4 Yes

Due to the small number of assets at risk, measure would be technically and economically viable. Estimated cost 
approximately €15k (based on €3000/property) initially and €15k replacement costs after 25 years. Assuming 20-50% 
reduction in PVD gives a BCR>5. As this measure assumes no change in existing infrastructure and physical conditions, no 
specific environmental issues are anticipated.

6 Rehabilitation, improvement of existing 
defences No 0 No No existing defences in APSR.

7 Improvement in channel conveyance Yes 0 -1 1 0 1 1 Yes

Measures would focus primarily on removal of constriction at old steel footbridge and road bridge. Water level exceeds deck 
level at both bridges during flood events and the backwater effect from them significantly raises water levels and worstens 
flooding. The old steel footbridge causes flooding at low return periods (5yr) and would be cheaper to replace/modify than the 
road bridge. Overall costs for replacing both bridges estimated at €600k. Assuming 50% reduction in damages BCR≈0.75. 
Greater BCR may result from replacement of foot bridge only. Other benefits include the fact the footbridge appears likely to 
need replacement soon anyway. Potential environmental constraints and opportunities relating to the implementation of this 
measure not considered.

8 Sediment management No 0 No No known sediment problems in this APSR. However dredging/ desilting may be carried out where appropriate as part of a 
maintenance programme.

9 Provision of permanent flood 
walls/embankments Yes 0 -2 1 -1 -2 No

Provision of flood walls through the centre of Kilumney would be effective at preventing flooding. However flooding occurs 
over a 350m length of the river on both banks and provision of flood walls throughout this length would be prohibitively 
expensive (cost=c€1.5m per bank BCR<0.5). The introduction of permanent flood walls/embankments could result in 
disruption to riverside angling.

10 Provision of demountable flood defences No 0 No Critical storm duration is 15 hours and onset of flooding occurs rapidly therefore sufficient lead time is not be available in this 
part of the catchment for demountable defences.

11 Use of overland floodways (i.e. allowing 
flooding of roads in a controlled manner) No 0 No No suitable overland floodway route to direct floodwaters away from at risk properties

12 Flow diversion (full diversion / bypass 
channel, flood relief channel, etc.) No 0 No Narrow valley means there are no suitable routes for flow diversion

13 Flood storage reservoirs No 0 No There are no suitable sites for flood storage on the River Bride upstream of Kilumney

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. Flooded assets are located in the natural floodplain- no benefits to be 
achieved by managed realignment in this APSR. 

15 Tidal barrier No 0 No Restricted to tidal areas- not applicable.

16 Relocation of at risk assets (roads, 
properties, etc) Yes -2 -2 No Flooded assets are located in the main street in Kilumney and therefore not practical to relocate. Potential environmental 

constraints and opportunities relating to the implementation of this measure not considered.

Structural measures

Non-structural measures

Do minimum
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Stage1-Blarney & Tower APSR

Applicable Technical Economic Social Environmental Other

1 Baseline - continue existing 
maintenance regime Yes 0 0 0 0 0 Yes (as baseline)

There are 11 properties at risk in Blarney & Tower APSR (in 1% AEP).  None of these properties are located in 'high hazard 
areas'. However a sewage treatment works and significant numbers of houses are located  in the floodplain but defended by 
an existing flood defence embankment. Measure carried forward to option development as a baseline against which all other 
options will be compared. Initial estimated Present Value damages in Tower APSR are calculated as €19k. 

2 Proactive maintenance Yes 1 1 0 0 2 Yes

The existing flood defences in Tower do prevent a significant amount of flooding. Proactive maintainance of the defences 
(mowing grass, periodic inspection etc.) to ensure that they continue to be effective is likely to be cost beneficial. Measure 
carried forward to next stage. As this measure assumes no change in existing infrastructure, no specific environmental issues 
are anticipated.

3 Develop a flood forecasting system Yes 1 -1 1 0 1 Yes

May be possible to develop a cost effective flood forecasting system that would be cost beneficial for the limited number of 
properties at risk.  Assuming a reduction in PVD of 10-15% as a direct result of this option, it would have a BCR of between 
0.5 and 1. Measure also has significant social benefit. As this measure assumes no change in existing infrastructure and 
physical conditions, no specific environmental issues are anticipated. Measure carried forward to option development stage. A
more detailed analysis of the form/ level of flood forecasting and costs will be detailed in stage 3

4 Targeted public awareness and 
preparedness campaign Yes 1 -2 1 0 0 No

Measure not likely to be economically viable at APSR scale as there is very little flood damage in Tower & Blarney. Cost of 
measure would be approximately €10k (including flood mapping/ public meetings etc) every 5 years. BCR <<5. As this 
measure assumes no change in existing infrastructure and physical conditions, no specific environmental issues are 
anticipated.

5 Individual property protection / flood-
proofing Yes 1 1 1 0 3 Yes

Due to the small number of assets at risk, measure would be technically and economically viable. Estimated cost 
approximately €33k (based on €3000/property) initially and €33k replacement costs after 25 years. Assuming 20-50% 
reduction in PVD gives a BCR>5. As this measure assumes no change in physical conditions except at individual properties, 
no specific environmental issues are anticipated.

6 Rehabilitation, improvement of existing 
defences Yes 1 -1 0 0 0 No

Existing defences in this APSR (embankment near riverview estate) protect the water treatment works and significant 
numbers of houses. The height of defences is currently adequate to provide protection up to the 0.1% AEP flood event. As the
defences already provide a high standard of protection improvement would not be economically beneficial. The defences have
not been surveyed as part of the defence asset survey. From photographs the defences appear to be in reasonable condition. 
As the defences are in reasonable condition rehabilitation is not required. As this measure assumes no change in existing 
infrastructure, no specific environmental issues are anticipated.

7 Improvement in channel conveyance No 0 No There is very little property damage in Tower and Blarney APSR during the modelled 1% AEP flood event (with existing 
defences in place). For this reason further capital works cannot be economically justified.

8 Sediment management No 0 No No known sediment problems in this APSR. However dredging/ desilting may be carried out where appropriate as part of a 
maintenance programme.

9 Provision of permanent flood 
walls/embankments No 0 No There is very little property damage in Tower and Blarney APSR during the modelled 1% AEP flood event (with existing 

defences in place). For this reason further capital works cannot be economically justified.

10 Provision of demountable flood defences No 0 No Sufficient lead time would not be available in this part of the catchment for demountable defences.

11 Use of overland floodways (i.e. allowing 
flooding of roads in a controlled manner) No 0 No No suitable overland floodway route to direct floodwaters away from at risk properties

12 Flow diversion (full diversion / bypass 
channel, flood relief channel, etc.) No 0 No Flow diversion not possible as rivers flow in well defined valleys.

13 Flood storage reservoirs Yes 0 -2 0 -2 No

No suitable sites for flood storage on Owennagearagh due to presence of R579 road, Possible site on the Shournagh 
although it would affect a minor road, No suitable sites on River Martin or Blarney due to presence of properties throughout 
the river valley. There is insufficient flood damage to justify further capital works to protect Tower. Potential environmental 
constraints and opportunities relating to the implementation of this measure not considered. 

14 Managed realignment Yes 1 -2 0 1 0 No

Managed realignment would be possible for the short defended section of the Shournagh River but there would be little benefi
as there is no significant flood damage to areas downstream on the Shournagh and the defences could not be set back far 
due to the proximity of the water treatment works. Managed realignment would be costly and there would be very little benefit 
economic benefit (BCR <<0.5). Potential opportunity for restoration of a more naturalised river stretch. 

15 Tidal barrier No 0 No Restricted to tidal areas- not applicable.

16 Relocation of at risk assets (roads, 
properties, etc) Yes 1 -2 0 -1 No

The one property (sports facility) that is damaged during the 1% AEP flood event is not flooded during the 2% event and the 
PVD are much less (c€19k)  than the cost of relocating the property. Potential environmental constraints and opportunities 
relating to the implementation of this measure not considered. 

Structural measures

Non-structural measures

Do minimum

Comment
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development
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Overall Score



Stage1-Ballincollig APSR

Applicable Technical Economic Social Environmental Other

1 Baseline - continue existing maintenance 
regime Yes 0 0 0 0 0 Yes (as baseline)

There are 12 properties at risk in Ballincollig APSR (in 1% AEP). 2 of these properties are located in 'high hazard areas'. The 
Ballincollig regional park and several roads are also affected. The APSR contains large areas of natural floodplain. Measure 
carried forward to option development as a baseline against which all other options will be compared.  Initial estimated Present 
Value Damages (PVD) in Ballincollig APSR are €505k for the 1% AEP.

2 Proactive maintenance Yes 1 -2 0 0 -1 No

There are only a small number of assets at risk in Ballincollig. There are no existing flood defences and properties at risk are 
located on the natural floodplain. For these reasons there is unlikely to be any significant reduction in flood damages as a result 
of proactive maintenance. Maintenance costs are estimated at ~ €30k per year over 50 years (based on a 2 man team making 
quarterly inspections and clearing blockages at bridges/ culverts). BCR<<1. As this measure assumes no change in existing 
infrastructure, no specific environmental issues are anticipated, although assets will remain at risk. 

3 Develop a flood forecasting system Yes 1 -1 1 0 1 Yes

May be possible to develop a cost effective flood forecasting system that would be cost beneficial for the limited number of 
properties at risk.  Assuming a reduction in PVD of 10-15% as a direct result of this option, it would have a BCR of between 0.5 
and 1. Measure also has significant social benefit. As this measure assumes no change in existing infrastructure and physical 
conditions, no specific environmental issues are anticipated. Measure carried forward to option development stage. A more 
detailed analysis of the form/ level of flood forecasting and costs will be detailed in stage 3

4 Targeted public awareness and 
preparedness campaign Yes 1 -2 1 0 0 No

Measure not likely to be economically viable at such a localised scale - measure would be better addressed as part of a 
catchment wide awareness campaign. Cost of measure would be approximately €20k (including flood mapping/ public meetings 
etc) every 5 years. Measure may generate up to a 5% reduction in damages - giving a BCR <0.5. As this measure assumes no 
change in existing infrastructure and physical conditions, no specific environmental issues are anticipated.

5 Individual property protection / flood-
proofing Yes 1 2 1 0 4 Yes

Due to the small number of assets at risk, measure would be technically and economically viable. Estimated cost approximately 
€36k (based on €3000/property) initially and €36k replacement costs after 25 years. Assuming 20-50% reduction in PVD gives 
a BCR>5. As this measure assumes no change in physical conditions except at individual properties, no specific environmental 
issues are anticipated. 

6 Rehabilitation, improvement of existing 
defences No 0 No No existing formal defences in APSR.

7 Improvement in channel conveyance Yes 0 -1 0 0 -1 No

The Inishcarra and Leemount bridges do have an impact on flood water levels but these are large bridges which would be very 
costly to modify or replace (estimated €500k per bridge). Modifying them would have a very limited impact on the extent and 
depth of flooding (max likely reduction in damages c20% = €100k. The limited amount of flood damage in Ballincolig does not 
justify such major capital works (BCR <<1). Potential environmental constraints and opportunities relating to the implementation 
of this measure not considered. 

The weir at Ballincollig park has a significant effect on levels during lower return period events. However, during lower return 
period events (up to 2% AEP) there is very little property damage in Ballincolig APSR upstream of the weir. At High return 
period there is significant flood damages but the weir has little effect on levels as it is drowned due to backwater effects from 
further downstream. For these reasons it is not thought that removing the weir would result in a large reductions in flood 
damages <5% = €25k. BCR <<1.

8 Sediment management No 0 No No known sediment problems in this APSR. However dredging/ desilting may be carried out where appropriate as part of a 
maintenance programme.

9 Provision of permanent flood 
walls/embankments Yes 1 -2 0 0 -1 No

There is approximately 5.9km of river causing flooding within Ballincollig. All property damage is on the north bank and it would 
be possible to protect this with approximately 5km of embankment at a PV cost of €3.8m. BCR << 1. Although environmental 
assets within the flood risk risk area could potentially benefit from a reduction in flood risk, the introduction of permanent flood 
walls/embankments would result in changes to the setting of these areas and disruption to angling and riverside amenity. 

It would be possible to provide protection to 2 individual groups of flooded properties in Ballincollig: 
- The group of flooded properties near Inniscarra Bridge could be protected by a flood wall surrounding the properties. 
However, this would isolate them in the case of a flood leaving them with no access. The flood wall would need to be c350m to 
surround the properties and this would cost c €900k giving a BCR << 1.
- The group of properties to the north of the sewage works adjacent to the river could be protected by a discreet length of 
embankment 500m long. This is estimated to cost approximately €250k. BCR << 1.

10 Provision of demountable flood defences No 0 No

Sufficient lead time would be available in this part of the catchment for demountable defences. However, there is adequate 
space for fixed defences and these would not cause significant loss of amenity. Demountable defences are generally less 
reliable and more costly than fixed defences so they are not appropriate in Ballincollig as fixed defences would be preferable.

Demountable defences may form part of individual property protection and will be considered at an individual property scale as 
opart of this measure.

11 Use of overland floodways (i.e. allowing 
flooding of roads in a controlled manner) No 0 No Not possible on River Lee due to large discharge and flat gradient.

12 Flow diversion (full diversion / bypass 
channel, flood relief channel, etc.) Yes 0 -999 -999 No

The topography of the area limits the opportunities to within the existing floodplain. Increasing channel conveyance is likely to 
be more cost effective than creating a new diversion channel within the existing floodplain. Flooding only affects small areas of 
Ballincollig so measure is not costs effective due to limited damages. Potential environmental constraints and opportunities 
relating to the implementation of this measure not considered. 

13 Flood storage reservoirs No 0 No

Flood storage not technically possible on main river lee other than by modifying Inishcarra reservoir. This is considered at 
analysis unit level. Flood storage on Rivers Shournagh or Bride unlikely to have significant impact on flooding in Ballincollig as 
majority of flooding on the River Lee occurs when long duration (55hr) storms cause large spillway flows from the Inishcarra 
reservoir. Peak flows from the tributaries occur before peak flows in the River Lee meaning any flattening of peak tributary flows 
will not reduce peak flow in the River Lee.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR as no existing flood defence assets which can be realigned.

15 Tidal barrier No 0 No Restricted to tidal areas- not applicable.

16 Relocation of at risk assets (roads, 
properties, etc) Yes 1 -2 0 0 -1 No

Flooded assets are dispersed throughout Ballincollig and it would be possible to relocate some. However, relocation would cost 
approximately €1.4m resulting in a BCR of <0.5. Potential environmental constraints and opportunities relating to the 
implementation of this measure not considered. 

Structural measures

Non-structural measures

Do minimum

Comment
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development
Long list of measures

Overall Score



Stage1-Cork City APSR

Applicable Technical Economic Social Environmental Other

1 Baseline - continue existing 
maintenance regime Yes 0 0 0 0 0 Yes (as baseline)

There are 1986 properties at risk in Cork APSR (in 1% AEP). It should be noted that although most buildings are not in high 
flood hazard areas, several of the main streets within cork are at moderate or high hazard due to flood water funneling along 
them at significant velocity. There are many roads and bridges also at risk. Measure carried forward to option development as 
a baseline against which all options will be compared.  Initial estimated Present Value Damages (PVD) in Cork are €500m 
for the 1% AEP.

2 Proactive maintenance Yes 1 1 0 0 2 Yes

Theer are a large number of informal defences in Cork City although there are no formal defences. A maintenance program to 
inspect and repair the existing informal defences would help reduce flood damage at low return period events. Proactive 
maintenance estimated to cost €500k per year. Due to high estimated PVD in Cork City measure only needs to achieve 2% 
reduction in damages to be cost beneficial.  As this measure assumes no change in existing infrastructure, no specific 
environmental issues are anticipated, although environmental assets will remain at risk. Measure carried forward to next 
stage.

3 Develop a flood forecasting system Yes 0 2 1 0 3 Yes

Measure will be considered at catchment/ analysis unit level but should give specific consideration to implementation in Cork 
APSR due to the concentration of properties at risk and the likelihood that accurate warning with adequate lead times is 
possible because of the long  (55 hour) critical storm duration. The PV cost of providing 6 additional river gauging stations for 
the Lower Lee AU (with associated maintenance/ running costs over 50yrs) would be approximately €1.6m. Assuming a 
reduction in PVD in Cork of 10-15% as a direct result of this option, it would have a BCR >5. Measure also has significant 
social benefit. As this measure assumes no change in existing infrastructure and physical conditions, no specific 
environmental issues are anticipated. Measure carried forward to option development stage. A more detailed analysis of the 
form/ level of flood forecasting and costs will be detailed in stage 3.

4 Targeted public awareness and 
preparedness campaign Yes 1 2 1 0 4 Yes

Cost of measure would be approximately €150k (including flood mapping/ public meetings etc) every 5 years with minor 
annual costs (PV Cost=€750k). Measure may generate up to a 5% reduction in damages giving a BCR up to 35.  The measure 
would also have some social benefit by increasing public awareness and reducing the impact of flooding. As this measure 
assumes no change in existing infrastructure and physical conditions, no specific environmental issues are anticipated. 
Measure to be carried forward to development stage.

5 Individual property protection / flood-
proofing Yes -2 2 1 0 1 Yes

Technically very difficult due to large numbers of assets at risk in close proximity with limited access.  The effectiveness of 
this measure would be reduced due to the number of properties and the depth of flooding as ~50% of properties have a flood 
depth >0.6m for the 1% AEP event.  However, due to the scale of the damages, measure is cost beneficial.  Assuming 10% 
reduction in damages and cost of ~€8 million gives a BCR >>5. This measure would be potentially beneficial where flood risk 
reduced to individual properties of specific historic or architectural interest, although the effects on the physical appearance 
and the setting of these buildings and the wider townscape as a result of the presence of these structures, would need to be 
considered. 

6 Rehabilitation, improvement of existing 
defences No 0 No Limited existing formal flood defences . Replacing informal walls with formal defences considered under measure 10 provision 

of permanent flood walls/ embankments. 

7 Improvement in channel conveyance Yes 0 1 0 0 1 Yes

Cork City suffers from both fluvial and tidal flooding. Improvement of channel conveyance can only help relieve fluvial 
flooding. Due to dense urban nature of area around river and the low slope of the channel through Cork City it would be 
technically very difficult to improve conveyance significantly. It may be possible to modify some bridges to reduce their impact 
on flow but it is not anticipated that this will make big differences to the flood extent/flood damages. It may also be possible to 
remove or modify weirs. Work replacing bridges would be costly and would involve significant disruption but due to the high 
value of damages experienced in cork the measure would still potentially be cost beneficial (estimated cost c €10M giving 5% 
reduction in damages = BCR > 2). Potential environmental constraints and opportunities relating to the implementation of this 
measure not considered.

8 Sediment management No 0 No
No known sediment problems in this APSR. However dredging/ desilting may be carried out where appropriate as part of a 
maintenance programme. Potential environmental constraints and opportunities relating to the implementation of this measure 
not considered. 

9 Provision of permanent flood 
walls/embankments Yes 0 1 1 0 2 Yes

The provision of flood walls is applicable in Cork, consideration of bridges required as water level higher than bridge deck at a 
number of locations. Also need to consider what to do where buildings back directly onto the river. Installation of flood walls is 
costly due to the fact they would be required to extend down to bed level on many parts of the quayside. Cost of installing 
flood walls thruoghut cork estimated at €120M. However, estimated damages with cork are very high, assuming a 70-90% 
reduction in damages this gives a BCR of 2-5. Although features of historic or townscape value within the flood risk risk area 
could potentially benefit from a reduction in flood risk, the introduction of permanent flood walls/embankments would result in 
permanent changes to the setting of these areas. Measure carried forward to next stage.

10 Provision of demountable flood 
defences Yes 0 2 1 0 3 Yes

Sufficient lead time would be available in this part of the catchment for demountable defences. PV cost of demountable 
defences estimated at €70M (cheaper than permanent walls as they can be set back slightly and hence do not need to be as 
high).  Assuming 50-90% reduction in damages (this may depend on the line the defences take as it may not be possible to 
defend some building which back onto the river) demountable defences achive a BCR of 4 or more. Although features of 
historic or townscape value within the flood risk risk area could potentially benefit from a reduction in flood risk, the 
introduction of temporary flood defences would result in some limited changes to the setting of these areas. Measure carried 
forward to stage 2

11 Use of overland floodways (i.e. allowing 
flooding of roads in a controlled manner) No -999 -999 No

Not possible in Cork APSR as majority of flooding is from rivers rather than overland flow. Discharge on the River Lee is far 
too big for an overland floodway to be effective. There are no suitable locations for overland floodways for the Rivers 
Curragheen or Glasheen. 

12 Flow diversion (full diversion / bypass 
channel, flood relief channel, etc.) No -999 -999 No The topography of the area and density of the land use means there are no suitable locations for a flood relief channel. 

13 Flood storage reservoirs No 0 No

Floodstorage not technically feasible on Glasheen River as no suitable location due to N71 main road. Curragheen River may 
have suitable sites for flood storage on one or more of its tributary streams but most of flood damage due to the curragheen 
occurs in its lower reaches where it shares a floodplain with the River Lee. Flood storage in the upper reaches of the 
Curragheen is unlikely to have significant benefit because of this. 

Flood storage not technically possible on the main River Lee other than by modifying Inishcarra reservoir. This is considered 
at analysis unit level. Flood storage on Rivers Shournagh or Bride unlikely to have significant impact on flooding in Ballincollig 
as majority of flooding on the River Lee occurs when long duration (50hr) storms cause large spillway flows from the Inishcarra 
reservoir. Peak flows from the tributaries occur before peak flows in the River Lee meaning any flattening of peak tributary 
flows will not reduce peak flow in the River Lee.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. Flooded assets are located in the natural floodplain- no benefits to be 
achieved by managed realignment in this APSR. 

15 Tidal barrier No 0 No Tidal flooding is being considered as part of the Cork Harbour analysis unit. A tidal barrier is being considered as part of the 
option development for the Cork Harbour analysis unit

16 Relocation of at risk assets (roads, 
properties, etc) Yes -999 -999 -1 -1999 No Flooded assets include dense city centre areas. It is not technically possible or economically viable to relocate them. Potential 

environmental constraints and opportunities relating to the implementation of this measure not considered. 

Structural measures

Non-structural measures

Do minimum

Comment
Core Criteria Carry forward to option 

development
Long list of measures

Overall Score



Costs summary for all of the proposed options

Lower Lee AU 
Option 1

Lower Lee AU 
Option 2

Cork APSR 
Option 1

Cork APSR Option 
2

Cork APSR 
Option 3

Cork APSR Option 
4

Cork APSR 
Option 5

Ballincollig APSR 
Option 1

Tower & Blarney 
APSR Option 1

Tower & Blarney 
APSR Option 2

Kilumney APSR 
Option 1

Kilumney APSR 
Option 2

Crookstown APSR 
Option 1

Crookstown APSR 
Option 2

Crookstown APSR 
Option 2

1% AEP 1% AEP 1% AEP 1% AEP 1% AEP Fluvial 1% AEP Fluvial 1% AEP Fluvial 1% AEP 1% AEP 1% AEP 1% AEP 1% AEP 1% AEP 1% AEP 1% AEP
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m 2 Proactive maintenance 106,680 13,625,837 209,211

3a Develop a flood forecasting system (fluvial) 678,244 678,244 678,244 613,718 235,855 235,855 235,855 235,855

3b Develop a flood forecasting system (tidal)

4 Targeted public awareness and preparedness campaign 993,239 993,239 49,774 49,774 49,774 49,774
5 Individual property protection / flood-proofing 8,377,212 8,135,191 52,254 45,379 15,126 48,129
6 Rehabilitation, improvement of existing defences
7 Improvement in channel conveyance 1,828,800 495,300 495,300
8 Sediment management
9 Provision of permanent flood walls/embankments 62,039,023 61,799,710 24,623,918 153,842

10 Provision of demountable flood defences 7,972,252

11
Use of overland floodways (i.e. allowing flooding of roads in a 
controlled manner) 

12
Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.)

13 Flood storage reservoirs 
14 Managed realignment
15 Tidal barrier
16 Relocation of at risk assets (roads, properties, etc)

Total basic costs (Euro) * 784,924 10,048,694 13,625,837 9,806,673 63,867,823 61,799,710 33,209,888 337,884 209,211 331,008 300,756 495,300 333,758 495,300 153,842

1 Basic Construction Cost C 63,867,823 61,799,710 32,596,170 495,300 495,300 153,842

2 Contingency 20% of C 12,773,565 12,359,942 6,519,234 99,060 99,060 30,768

3 Design Team Fees & Expenses
3.1a Engineering Consultants1

Cost of works <€126, 973.81   10% of C
C from to €126,973.81 to €380,921.42 €2,539.48 + 8% of C
C from to €380,921.42 to €634,869.02 €6,348.69 + 7% of C
C from to €634,869.02 to €1, 269,738.10 €12,697.38 + 7% of C
C from to €1,269,738.10 to €3,174,345.20 €19,046.07 + 5.5% of C
C from to €3,174,345.20 to €6,348,690.40 €34,917.80 + 5% of C
C from to €6,348690.40 to €12,697,381.00 €66,661.25 + 4.5% of C
C from to €12,697,381.00 to €25,394,762.00 €98,404.70 + 4.5% of C
Over €25,394,762 €161,891.16 + 4% of C

3.1b For Reinforced Concrete Portion of Works1

Cost of RC Portion under €634,869.02 3% of CRC 

RC Portion from €634,869.02 to €2,539,476.20 €6,348.69 + 2.5% of CRC

RC Portion from €2,539,476.20 to to €5,078,952.30 €19,046.07 + 2% of CRC 

RC Portion over €5,078,952.30 €44,440.83 + 1.5% of CRC

3.1c Alternative Method (instead of 3.1a & 3.1b) 6% of C 3,832,069 3,707,983 1,955,770 29,718 29,718 9,231

3 Environmental Consultants 5% of C 3,193,391 3,089,986 1,629,808 24,765 24,765 7,692

3 Economic Consultants 0.5% of C 319,339 308,999 162,981 2,477 2,477 769

3 Specialist Consultants 2.5% of C 1,596,696 1,544,993 814,904 12,383 12,383 3,846

Based on time cost estimate
4 Site Supervision Clerk of works / Annum = €120,000 600,000 600,000 600,000 30,000 30,000 20,000

Resident Engineer / Annum = €130,000 650,000 650,000 650,000 32,500 32,500 21,667

5 Allowance for Archaeology 15% of C 9,580,173 9,269,957 4,889,425 74,295 74,295 23,076

6 Allowance for Environmental Mitigating Measures 6% of C 3,832,069 3,707,983 1,955,770 29,718 29,718 9,231

7 Allowance for Compensation and Land Acquisition 10% to 12.5% of C 7,983,478 7,724,964 4,074,521 61,913 61,913 19,230

8 Allowance for Art2

Construction cost upto  €2,550,000 1% of C
Construction Cost €2,550,000 to €6,300,000 1% of C, Max €38,000.00 6,835 6,835 2,123
Construction Cost €6,300,00 to €12,700,000 Max €51,000.00 51,000 51,000
Construction Cost in excess of €12,700,000 Max €64,000.00 64,000

9 NPV Maintenance C x 1.5% x 22.48 21,536,230 20,838,862 10,991,428 167,015 167,015 51,876

784,924 10,048,694 13,625,837 9,806,673 129,815,833 125,667,377 66,891,012 337,884 209,211 331,008 300,756 1,065,978 333,758 1,065,978 353,351

1  Source = Department of Finance Circular Ref:- 11/87

Benefit cost analysis for all of the proposed options
Lower Lee AU 
Option 1

Lower Lee AU Option 
2

Cork APSR 
Option 1 Cork APSR Option 2

Cork APSR 
Option 3

Cork APSR Option 
4

Cork APSR 
Option 5

Ballincollig APSR 
Option 1

Tower & Blarney 
APSR Option 1

Tower & Blarney 
APSR Option 2

Kilumney APSR 
Option 1

Kilumney APSR 
Option 2

Crookstown APSR 
Option 1

Crookstown APSR 
Option 2

Crookstown APSR 
Option 2

Total PV costs for option Euro 784,924 10,048,694 13,625,837 9,806,673 129,815,833 125,667,377 66,891,012 337,884 209,211 331,008 300,756 1,065,978 333,758 1,065,978 353,351
Total PV damages to 1% AEP Euro 187,914,541 187,914,541 176,968,026 176,968,026 176,968,026 176,968,026 176,968,026 967,096 342,842 342,842 523,544 523,544 548,586 548,586 548,586
Total benefits resulting from option Euro 18,791,454 93,205,613 8,848,401 87,776,141 162,874,957 162,874,957 156,842,955 822,032 333,363 274,274 418,835 523,544 438,869 548,586 548,586
Benefit cost ratio 23.9 9.3 0.6 9.0 1.3 1.3 2.3 2.4 1.6 0.8 1.4 0.5 1.3 0.5 1.6

2  Source = Section 4.2 (page 21) of "Public Art : Per Cent for Art Scheme, General 
National Guidelines 2004
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Lower Lee AU

Comments Score
Weighted 

Score
Comments Score

Weighted 

Score

A) Ensure Flood Risk Management options are 

operationally robust.
5 5 Option is reliant on flood forecast certainty 0,0 0

Some mechanical and human intervention required for 

flood forecasting system and public awareness 

campaign. Gauging stations and models would require 

regular maintenance. Individual property protection 

would also require human intervention in making the 

necessary adjustments to the properties at risk. Option 

reliant on flood forecast certainty and putting in place of 

property protection, therefore just meets minimum target.

0,0 0

B) Minimise Health and Safety risk of flood risk 

management options.
5 5

Little construction required. Existing ESB gauges likely to be 

suitable for flood forecasting as catchments upstream of reservoirs 

are reasonably well gauged.

3,0 75

Medium health and safety risk to construction workers 

involved with the installation of the gauging stations for 

the flood forecasting system. Limited health and safety 

risk involved with the installation of individual property 

protection during flood events.

1,0 25

C) Ensure flood risk managed effectively and 

sustainable into future.
5 5

Option will continue to be of benefit in MRFS/HEFS conditions - 

could be adaptable by modifying operational rules further
1,0 25

Approximately 50% more properties are at risk during 

MRFS 1% AEP fluvial event than current 1% event and  

65% of these properties experience flood depths greater 

than 0.6m during the 1% AEP MRFS so individual 

property protection unlikely to be effective. Option only 

meets current requirements and not adaptable to MRFS 

so partly fails minimum target

-3,0 -75

Technical Total Score/ Weighted Score 4,0 100 -2,0 -50

High uncertainty in costs associated with revised management of 

dam - costing assumes that revised management is delivered by 

drawdown in advance of flood (informed by flood forecasting) 

rather than longer term level reductions which would incur costs of 

reduced energy generation. High uncertainty also in estimates of 

benefit although sensitivity analysis suggests that revised operation 

will have significant impact, especially at lower return periods. 

Assumed 10% reduction in damages

5,0 625

Total PV costs estimated at €9.8M, total benefits 

estimated at €92.1M. This includes costs and benefits of 

properties throughout the AU (including APSRs) 

benefiting from Individual Property Protection. Estimated 

based on 80% install in time before flood and protection 

effective at 65% of properties

4,6 575

BCR 23,9 BCR 9,3

B) Minimise risk to infrastructure. 15 4

Sensitivity analysis shows that reducing the water level in the 

reservoirs at the start of a flood event could significantly reduce the 

extent and depth of flooding along the river lee including through 

Cork  city. This would significantly reduce the risk to infrastructure 

in the analysis unit, especially during lower order flood events. 

Flooding would still occur with the same severity during severe 

flood events.

3,0 180 No change to infrastructure flood risk 0,0 0

C) Minimise risk to agricultural land. 5 5

Sensitivity analysis shows that reducing the water level in the 

reservoirs at the start of a flood event could significantly reduce the 

extent and depth of flooding along the river lee including through 

cork and (No Suggestions) APSRs. This would significantly reduce 

the risk to agriculture in areas of the analysis unit near the River 

Lee. It would not however benefit areas on the Shournagh or Bride 

where significant agricultural flooding occurs

1,0 25 No change to agricultural flooding 0,0 0

Economic Total Score/ Weighted Score 9,0 830 4,6 575

Option 2

Baseline option assumes continuation of any 

existing maintenance regime in assessment unit

Total of 17km of Roads flooded, 6.8km of which are outside APSR:

1.3km of Carrigrohane Road (N22) flooded;

1.4km of Lee Road flooded;

1.1km of Coolatanavally flooded;

566m of The Orchards flooded;

331m of Cloghroe flooded;

401m of Farran road flooded;

223m of Garravagh Road flooded:

124m of Horgan's Bridge flodded;

117m of Castlemore road flodded;

2 utility assets at risk of flooding:

Lee Road water treatment plant in Cork City

Private waste water treatment plant at Kilumney

Baseline

n/a

T
e
c
h
n
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a
l

Optimised operation of Carrigadrohid and Inishcarra Dams 

informed by flood forecasting (previously described as Proactive 

maintenance and flood forecasting during stage 1&2 analysis)

Develop a flood forecasting system combined with 

individual property protection and a targeted public 

awareness and education campaign

n/a

n/a

Total of 9km
2
 of flooded agricultural land throughout the analysis unit, 

of which 6.4km
2
 is outside the boundaries of APSR primarily in central 

and western areas

E
c
o
n
o
m
ic

A) Optimise economic return on flood risk 

management investment.

Total PV fluvial damages = €185.8 million (€8.5 million exclusive of 

APSRs)
25

L
o
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e
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5

Objectives

Options 

Sensitivity analysis shows that reducing the water level in the reservoirs 

at the start of a flood event could significantly reduce the extent and 

depth of flooding along the River Lee including through Cork City and 

Ballincollig APSRs. This benefit could be achieved by maintaining the 

reservoirs at a lower normal operational level or by drawing them down 

in advance of a flood based on information from a flood forecasting 

system or a combination of these options. Maintaining the reservoirs at 

a lower operational level would incur costs due to the reduced electricity 

generation.

Modelling shows that changes to operational rules of Inishcarra Dam 

already proposed by ESB (awaiting clarification on whether these have 

been implemented) would not significantly affect flooding during severe 

events (1% AEP and above) but at lower order events (10%AEP and 

below) they would reduce flood levels on the River Lee by up to 

approximately 200mm.

G
lo
b
a
l 
W
e
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h
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n
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No modelling and no change in flow regime except around 

individual protected properties

Baseline Option 1

-



Lower Lee AU

Comments Score
Weighted 

Score
Comments Score

Weighted 

Score

Option 2

Baseline option assumes continuation of any 

existing maintenance regime in assessment unit

Baseline

Optimised operation of Carrigadrohid and Inishcarra Dams 

informed by flood forecasting (previously described as Proactive 

maintenance and flood forecasting during stage 1&2 analysis)

Develop a flood forecasting system combined with 

individual property protection and a targeted public 

awareness and education campaign
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Objectives

Options 

Sensitivity analysis shows that reducing the water level in the reservoirs 

at the start of a flood event could significantly reduce the extent and 

depth of flooding along the River Lee including through Cork City and 

Ballincollig APSRs. This benefit could be achieved by maintaining the 

reservoirs at a lower normal operational level or by drawing them down 

in advance of a flood based on information from a flood forecasting 

system or a combination of these options. Maintaining the reservoirs at 

a lower operational level would incur costs due to the reduced electricity 

generation.

Modelling shows that changes to operational rules of Inishcarra Dam 

already proposed by ESB (awaiting clarification on whether these have 

been implemented) would not significantly affect flooding during severe 

events (1% AEP and above) but at lower order events (10%AEP and 

below) they would reduce flood levels on the River Lee by up to 

approximately 200mm.
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No modelling and no change in flow regime except around 

individual protected properties

Baseline Option 1

-

A) Minimise risk to human health and life. 30 5

Significant reduction in the number of properties flooded, especially 

during less extreme events. Most of this reduction would be in the 

upstream areas of Cork City Centre where large numbers of 

properties are currently flooded by fluvial events.

3,0 450
Residential properties protected from flood damage but 

still located within flood zone
0,0 0

B) Minimise risk to community. 10 5

Significant reduction in the number of community properties 

flooded in the upstream areas of Cork City Centre. Notably the 

hospitals located on the west side of the city centre would see 

significant reduction in flood risk.

3,0 150
Community buildings protected from flood damage but 

still located within flood zone
0,0 0

C) Minimise risk to, or enhance, social amenity. 5 4

Significant reduction in the number of social amenities at risk in the 

upstream areas of Cork. Notably the sports facilities at UCC and 

Fitzgerald parkland  and parkland beside the Lee at Carrigrohane 

on the West of the city centre would experience a reduction in flood 

risk.

3,0 60
Buildings protected but social amenities still located 

within flood zone
0,0 0

Social Total Score/ Weighted Score 9,0 660 0,0 0

A) Support the achievement of good ecological 

status/ potential (GES/GEP) under the WFD.
5 5

No contribution nor constraint to the achievement of WFD 

objectives, as no new flood defence structures will be constructed 

as part of this option. Meeting minimum target.

0 0

No contribution nor constraint to the achievement of 

WFD objectives, as no intervention required beyond 

works to individual properties. Meeting minimum target.

0 0

B) Minimise risk to sites with pollution 

potential
15 5

Option would result in no change in flood risk to these sites, as no 

specific works proposed . Meeting minimum target.
0 0

Option would result in no change in flood risk to these 

sites, as no specific works proposed . Meeting minimum 

target.

0 0

Total of 20  social amenities at risk all of which are within APSR

25 river waterbodies within the AU, an upstream lake waterbody 

and 4 transitional waterbodies downstrream require actions to 

achieve GES/GEP. The Main Lee Lower river water body, the River 

Bride south of Tower and Blarney APSR and the River Lee close to 

Ballincollig APSR have been identified as being at risk from 

impoundments. Specific measures to improve status have been 

identified as the following: control of physical modifications to surface 

water; control of impoundments; and, impassable barrier 

investigations.  The other river water bodies have no hydro-

morphological requirements and therefore no contribution to 

achievement of objectives is possible. Upstream of the AU, lies the 

lake water body, Inishcarra Reservoir, which is at risk due to 

impoundments and  is designated as a Heavily Modified Waterbody. 

Downstream of the transitional waterbodies, lies the Harbour coastal 

waterbody, which is classified as a Heavily Modified Waterbody due to 

port activities.

1 Waste Management Permit site  on the River Bride at Aherla.

1 private waste water treatment plant at Kilumney

S
o
c
ia
l

Total of 1054properties at risk, 39 (40) of which are outside of the 

APSR: 4 south of Farran, 4 in Coolatanvally, 3 in Monard Glen, 2 on 

Lee Road, 5 on Carrigrohane Road, 20 in The Orchards, 1 on Model 

Farm Road

Total of 1002  community properties, 4 of which is outside of the 

APSR: 2 south of Farran, 1 in Curraghbeg, 1 in Putland's Bridge

0.01km
2
 of RAPID flooded, within APSR



Lower Lee AU

Comments Score
Weighted 

Score
Comments Score

Weighted 

Score

Option 2

Baseline option assumes continuation of any 

existing maintenance regime in assessment unit

Baseline

Optimised operation of Carrigadrohid and Inishcarra Dams 

informed by flood forecasting (previously described as Proactive 

maintenance and flood forecasting during stage 1&2 analysis)

Develop a flood forecasting system combined with 

individual property protection and a targeted public 

awareness and education campaign
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Objectives

Options 

Sensitivity analysis shows that reducing the water level in the reservoirs 

at the start of a flood event could significantly reduce the extent and 

depth of flooding along the River Lee including through Cork City and 

Ballincollig APSRs. This benefit could be achieved by maintaining the 

reservoirs at a lower normal operational level or by drawing them down 

in advance of a flood based on information from a flood forecasting 

system or a combination of these options. Maintaining the reservoirs at 

a lower operational level would incur costs due to the reduced electricity 

generation.

Modelling shows that changes to operational rules of Inishcarra Dam 

already proposed by ESB (awaiting clarification on whether these have 

been implemented) would not significantly affect flooding during severe 

events (1% AEP and above) but at lower order events (10%AEP and 

below) they would reduce flood levels on the River Lee by up to 

approximately 200mm.

G
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No modelling and no change in flow regime except around 

individual protected properties

Baseline Option 1

-

B) Avoid damage to, and where possible 

enhance, the flora and fauna of the catchment.
10 5

Any decreased volumes of flood flows downstream of the 

reservoirs may present a risk to the Lee Valley pNHA, and cause a 

change in the composition of plant communities for which the site is 

important. Any decreased volumes of flood flows downstream of 

the AU into the upper parts of the estuary would present a risk of 

potential physical changes to the estuarine habitats within the 

SPA/Ramsar site/pNHA with resulting impacts on waterbird 

populations. However, this risk is anticipated to be low given the 

natural variability of river flow into the estuary and the buffering 

effect of the distance between the works and the head of the 

estuary. Just failing minimum target.

-1 -50

No loss of riverine habitats and species as no 

intervention required beyond works to individual 

properties. Meeting minimum target.

0 0

C) Avoid damage to, and where possible 

enhance, fisheries within the catchment.
5 4

Reducing the flow of water from the reservoirs during flood events 

has the potential to affect the freshwater input to the upper harbour, 

and as such there is potential for the diversity of fish found in this 

area to be reduced. In addition, the connection between the 

floodplain and river would be reduced, which would reduce the 

level of nutrients inputted to the river when flood waters subside. 

Temporarily reducing the volume of water within the reservoirs 

would have no significant impact on fisheries and angling activity 

within the reservoirs, assuming that water levels are not reduced 

below the normal range. Just failing minimum target.

-1 -20

No loss of suitable fisheries habitat as no intervention 

required, beyond works to individual properties. Meeting 

minimum target.

0 0

D) Protect, and where possible enhance, 

landscape character and visual amenity within 

the catchment

5 4

No change in landscape character and visual amenity as no new 

flood defence structures will be constructed as part of this option. 

There would be a temporary visual impact due to the lowering of 

reservoir water levels prior to a flood event. Meeting minimum 

target.

0 0

No change in landscape character and visual amenity as 

no intervention required, beyond works to individual 

properties. Meeting minimum target.

0

E) Avoid damage to or loss of features of 

cultural heritage importance, their setting and 

heritage value within the catchment

5 4

There may be a reduction in risk to these sites at flood extents less 

than 1% AEP.  At 1% AEP there will be no positive or negative 

change in risk to the SMR/RPS sites. There will be no change in 

the setting of these features as no new flood defence structures will 

be constructed for this option. Exceeding minimum target.

1 20

No positive or negative change in risk to or impacts on 

setting of SMR/RPS features, as no intervention required, 

beyond works to individual properties. Meeting minimum 

target.

0 0

Environmental Total Score/ Weighted 

Score
-1,0 -50 0,0 0

Total Score/ Total Weighted Score 21,0 1540 2,6 525

There are 28 Architectural Conservation Areas within the APSR. 

There are 254 sites on SMR/RPS at risk (1% AEP): 1 on 

Carrigrohane Road, 1 on Castle St., 1 on Cook St., 20 on Cornmarket 

St., 34 on Dyke Parade, 1 on Emmet Place, 3 on French Church St., 1 

on Gaol Walk, 8 on Grand Parade, 1 on Grattan St., 9 on Grenville 

Place, 2 on Hanover St., 2 on Henry St., 2 on James Street, 1 on 

Lancaster Quay, 1 on Lavitts Quay, 1 on Liberty Street, 1 on Lower 

Glanmire Road, 4 on Mardyke Walk, 1 on Market Lane, 1 on Marlboro 

St., 1 on Maylor St., 1 on Millerd St., 1 on Moore St., 1 on Morrison's 

Quay, 2 on North Main St., 9 on North Mall, 13 on Oliver Plunkett St., 

1 on Parliament Street, 5 on Parnell Place, 2 on Paul St., 1 on 

Pembroke St., 2 on Princes St., 9 on Saint Patrick's Street, 1 on 

Sharman Crawford St., 14 on Sheares St., 1 on South Main St., 32 on  

South Mall, 1 on Sunday's Well Road, 4 on Wandesford Quay, 3 on 

Washington St., 4 on Washinton Streeet West, 8 on Western Road, 1 

Bridge, 1 Church, 1 Country House, 2 Town Houses, 1 Graveyard, 1 

Mansion House, 1 Mill, 1 Tower House, 1 Historic Town, 1 Water Gate, 1 Earthworks, 1 Town Wall, The Quay Walls within Cork are also of cultural heritage importance

There are 7 pNHAs within the AU with a total of 1.33km
2
 of pNHA at 

risk throughout the AU. Outside the APSRs, is the Lee Valley 

proposed NHA, and the Shournagh Valley proposed NHA both of 

which are important for their wet woodland habitat. Any change in 

flooding to these sites would cause a change in the composition of 

plant communities for which the sites are important. Downstream of 

the AU, lies Cork Harbour SPA/Ramsar site, Douglas River pNHA, 

and Dunkettle Shore pNHA. These designated areas is important for 

their intertidal habitats and waterbird  populations. Changes in the 

flooding and tidal regime could affect the nature and character of 

estuarine habitats with impacts on the waterbirds for which these sites 

are designated. The river corridor is largely undeveloped and is 

considered to be potentially of biodiversity interest.  In terms of water-

related protected species, there are records of otters within the AU.

The Rivers Lee, Bride, Shournagh, Curragheen, and Twopot supports 

salmonid species and other fisheries, which are sensitive to changes 

in physical and chemical conditions. The river corridor is largely 

undeveloped and is considered to be potentially of fisheries interest. 

Approximately 42 km (15km outside APSRs) of angling areas at risk 

(1% AEP), and c6km of angling access at risk (1% AEP). 

Approximately 14km of designated Salmonid Waters are at risk (1% 

AEP) (7km outside APSRs).  Upstream of the AU, the dam at 

Iniscarra Reservoir and at Carrigadrohid pose a barrier to fish 

movement, although fish passes are provided. The downstream upper 

harbour provides important spawning and nursery areas for several 

species of sea fish.

E
n
v
ir
o
n
m
e
n
ta
l

Landscape character within the AU comprises the Fissured Fertile 

Middle and Broad Fertile Low Ground landscape character types. 

There are >5 Scenic Routes (SR) within the AU: 2.5km of which are at 

risk (1% AEP).  The River Lee river corridor is a designated Scenic 

Area, and there are several smaller pockets of SAs in the Blarney 

area: 3.4km
2
 of Scenic Area are at risk (1% AEP).  Pockets of land in 

Cork City are designated Landscape Protection Zones: 0.5km
2
 of 

which are at risk (1% AEP). 



Crookstown APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score

Weighted 
Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

The process of individual property protection would require human 
intervention in making the necessary adjustment to properties and 

in erecting defences prior to a flood event.  Option reliant on 
certainty of tidal flood warning system and putting in place of 

property protection, therefore just meets minimum target.

0 0 No human or mechanical intervention required prior to or 
during flood events 5.0 125

No human or mechanical intervention required but there will be 
some future maintenance requirements to ensure protection 

standards are maintained.
3.0 75

B) Minimise Health and Safety risk of flood risk 
management options.

5 5

Individual property protection would have some health and safety 
risk (especially in installation of protection equipment) and 

potentially in the erection of protection in flood event. Overall 
exceeding minimum target.

1 25
Working in and around river channel required in order to 
regrade channel. This would have significant health and 

safety risks.
0.0 0 Construction of wall adjacent to river channel and minor road has 

some health and safety risks. 0.0 0

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Flood extents and depths for current and MRFS scenarios very 
similar at Crookstown therefore option meet requirements of MRFS 
and is adaptable to HEFS. Individual property protection continues 
to be effective at all properties for MRFS as flood depths <0.6m.

1.0 25

Channel modifications would continue to be beneficial 
during MRFS but benefits would reduce. There would be 

an increase in the number of properties affected. This 
option is not adaptable to MRFS, just fails to meet minimum 

target.

-1.0 -25 Flood wall will be constructed so as to be adaptable for MRFS 0.0 0

Technical Total Score/ Weighted Score 2.0 50 4.0 100 3.0 75

Option costs approximatly €334000. Total benefits of €439000 with 
a BCR of 1.3 0.2 22

Option costs €1M and only achieves €549K benefit. Option 
costs higher than expected as modelling shows increased 
conveyance not achievable by modifying bridge so 
requirement to re-grade channel.

-18.9 -2358 Option cost of €353,000 achieves benefit of €549  by preventing all 
flooding up to and including the 1%AEP event 0.3 38

BCR 1.3 BCR 0.5 BCR 1.6

B) Minimise risk to infrastructure. 15 3 No change to infrastructure flood risk 0.0 0
Flooding of roads prevented during 1%AEP. May still flood 

during more severe events. Risk to Crookstown Bridge 
significantly reduced

3.0 135 Flooding of roads prevented during 1%AEP. May still flood during 
more severe events. Risk to Crookstown Bridge still exists 3.0 135

5 Total PV fluvial damages = €549,000

Option 1

Channel conveyance improved by lowering the channel bed through 
Crookstown. Modelling showed that by lowering the bed over a length 
of 500m to smooth out an area of shallower gradient through the town 

resulted in a reduction in levels of up to 800mm during the 1% AEP 
event. Modelling showed that this channel modification presvented all 

flooding in Crookstown during the 1%AEP event

T
ec

h
n

ic
al

n/a

n/a

n/a

E
co

n
o

m
ic Total of 383m of Roads flooded including;

253m of Belmount Crescent flooded;
131m of Belmount Place flooded;

-

Baseline

Objectives

L
o

ca
l 

W
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h
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n

g

Options 

Develop a flood forecasting system combined with a targeted public 
awareness and education campaign and individual property protection

No modelling and no change in flow regime except around individual 
protected properties

Baseline option assumes continuation of any 
existing maintenance regime in assessment unit

Baseline

G
lo

b
al

 W
ei

g
h

ti
n

g

provision of permanent flood walls / embankments

This option involves approximately 100m of flood wall along the left bank 
of the channel. Modelling shows that this short length of wall is sufficient 

to prevent all flood damage in crookstown up to the 1% AEP event.

Improvement of channel conveyance

Option 2 Option 3

A) Optimise economic return on flood risk 
management investment.

25



Crookstown APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score

Weighted 
Score

Option 1

Channel conveyance improved by lowering the channel bed through 
Crookstown. Modelling showed that by lowering the bed over a length 
of 500m to smooth out an area of shallower gradient through the town 

resulted in a reduction in levels of up to 800mm during the 1% AEP 
event. Modelling showed that this channel modification presvented all 

flooding in Crookstown during the 1%AEP event

-

Baseline

Objectives

L
o

ca
l 

W
ei

g
h

ti
n

g

Options 

Develop a flood forecasting system combined with a targeted public 
awareness and education campaign and individual property protection

No modelling and no change in flow regime except around individual 
protected properties

Baseline option assumes continuation of any 
existing maintenance regime in assessment unit

Baseline

G
lo

b
al

 W
ei

g
h
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n

g

provision of permanent flood walls / embankments

This option involves approximately 100m of flood wall along the left bank 
of the channel. Modelling shows that this short length of wall is sufficient 

to prevent all flood damage in crookstown up to the 1% AEP event.

Improvement of channel conveyance

Option 2 Option 3

C) Minimise risk to agricultural land. 5 2 No change to agricultural flooding 0.0 0

Option would have a small reduction on the area of 
agricultural land at risk in APSR. The flood walls and 
embankments have been designed with the primary 
function of protecting properties at risk from flooding. 

Exceeds minimum target

1.0 10

Option would have a small reduction on the area of agricultural land 
at risk in APSR. The flood walls and embankments have been 

designed with the primary function of protecting properties at risk 
from flooding. Exceeds minimum target

1.0 10

Economic Total Score/ Weighted Score 0.2 22 -14.9 -2213 4.3 183

A) Minimise risk to human health and life. 30 5
Residential properties protected from flood damage but still located 

within flood zone 0.0 0

Option prevents flooding of residential properties during 
flood events up to and including 1% AEP. Some residual 

risk for the 0.1% AEP. Option partially achieves the 
aspirational target

3.0 450
Option prevents flooding of residential properties during flood events 
up to and including 1% AEP. Residual risk for the 0.1% AEP. Option 

partially achieves the aspirational target
3.0 450

B) Minimise risk to community. 10 1
Community buildings protected from flood damage but still located 

within flood zone 0.0 0

Option prevents flooding of community buildings during 
flood events up to and including 1% AEP. Residual risk for 

the 0.1% AEPOption partially achieves the aspirational 
target

3.0 30
Option prevents flooding of community buildings during flood events 
up to and including 1% AEP. Residual risk for the 0.1% AEP. Option 

partially achieves the aspirational target
3.0 30

C) Minimise risk to, or enhance, social amenity. 5 0 n/a 0 n/a 0 n/a 0

Social Total Score/ Weighted Score 0.0 0 6.0 480 6.0 480

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD 

objectives as no intervention required beyond works to individual 
properties. Meeting minimum target.

0 0
Potential to constrain the achievement of WFD objective by 
the modification of the river course. Partly failing minimum 

target.
-3 -75

Potential to constrain the achievement of WFD objective by the 
introduction of new flood defence structures along an unmodified 

stretch of river. However, the flood wall will only cover a short stretch 
of approximately 100m. Just failing minimum target.

-1 -25

S
o

ci
al

3 river waterbodies within APSR require actions to achieve GES. 
However, there are no relevant hydro-morphological risks, objectives 

or measures and therefore no contribution to achievement of 
objectives is possible. 

0.09km2 of flooded agricultural land

Total of 5 properties at risk including: 5 on Belmount Crescent

Total of 4 community buildings at risk including: 4 on Belmount 
Crescent 

No social amenity sites at risk



Crookstown APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score

Weighted 
Score

Option 1

Channel conveyance improved by lowering the channel bed through 
Crookstown. Modelling showed that by lowering the bed over a length 
of 500m to smooth out an area of shallower gradient through the town 

resulted in a reduction in levels of up to 800mm during the 1% AEP 
event. Modelling showed that this channel modification presvented all 

flooding in Crookstown during the 1%AEP event

-

Baseline

Objectives

L
o

ca
l 

W
ei

g
h

ti
n

g

Options 

Develop a flood forecasting system combined with a targeted public 
awareness and education campaign and individual property protection

No modelling and no change in flow regime except around individual 
protected properties

Baseline option assumes continuation of any 
existing maintenance regime in assessment unit

Baseline

G
lo

b
al

 W
ei

g
h

ti
n

g

provision of permanent flood walls / embankments

This option involves approximately 100m of flood wall along the left bank 
of the channel. Modelling shows that this short length of wall is sufficient 

to prevent all flood damage in crookstown up to the 1% AEP event.

Improvement of channel conveyance

Option 2 Option 3

B) Minimise risk to sites with pollution 
potential

15 0 N/A 0 0 N/A 0 0 N/A 0 0

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

10 1
No loss of/disturbance to riverine habitats and species as no 

intervention required, beyond works to individual properties. Meeting
minimum target.

0 0
Localised loss and widespread disturbance to riverine 

habitat and associated species during the deepening of the 
river bed. Partly failing minimum target.

-3 -30
 Potential for loss/disturbance to riverine habitat and associated 
species due to the construction and presence of the proposed 

floodwall. Just failing minimum target.
-1 -10

C) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 3
No loss of/disturbance to suitable fisheries habitat as no intervention
required, beyond works to individual properties. Meeting minimum 

target.
0 0

Localised loss and widespread disturbance to riverine 
habitat and associated fisheries during the deepening of the 
river bed. Potential for a change in water quality as a result 

of the proposed works, which may have an affect on the 
spawning sites of salmonids. Partly failing minimum target.

-3 -45
 Potential for loss/disturbance to riverine habitat and associated 
fisheries due to the construction and presence of the proposed 

floodwall. Just failing minimum target.
-1 -15

D) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 1

No change in landscape character and visual amenity as no 
intervention required, beyond works to individual properties. Meeting

minimum target.
0 0

No permanent change in local landscape character and 
visual amenity as a result of the proposed works. Meeting 

minimum target.
0 0

Adverse change in local landscape character and visual amenity 
resulting from introduction of new flood defence structures. Just 

failing minimum target
-1 -5

E) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 2

No positive or negative change in risk to or impacts on setting of the 
SMR site, as no intervention required, beyond individual properties. 

Meeting minimum target.
0 0

Reduced risk to the SMR site (1% AEP), no change in 
setting as the flood wall is not in the vicinity of the site. 

Achieving aspirational target.
5 50

Reduced risk to the SMR site (1% AEP), no change in setting as the 
flood wall is not in the vicinity of the site. Achieving aspirational 

target.
5 50

Environmental Total Score/ Weighted 
Score

0.0 0 -4.0 -100 1.0 -5

Total Score/ Total Weighted Score 2.2 72 -8.9 -1733 14.3 733

E
n

vi
ro

n
m

en
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l

No potentially polluting sites at risk (1% AEP). 

The river corridor is largely undeveloped and is considered to be 
potentially of biodiversity interest. In terms of water-related protected 
species, there are no specific records within the APSR. There are no 

relevant nature conservation designations. 

The River Bride supports salmonid species and other fisheries, which 
are sensitive to changes in physical and chemical conditions.  The 

river corridor is largely undeveloped and is considered to be 
potentially of fisheries interest, with limited potential for the presence 

of barriers. A c.300m stretch of water area used for angling at risk 
in Belmount, with c.135m of access at risk

1 site on SMR at risk (1% AEP): a ringfort (rath) north of urban area

Landscape character within the APSR comprises the Broad Fertile 
Lowland Valleys type. There are no relevant landscape 

designations. 



Kilumney APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

A) Ensure Flood Risk Management options are 

operationally robust.
5 5

The process of individual property protection would require human 

intervention in making the necessary adjustment to properties and 

in erecting defences prior to a flood event.  Option reliant on 

certainty of tidal flood warning system and putting in place of 

property protection, therefore just meets minimum target.

0 0

No human or mechanical intervention required prior to or 

during flood events. No increase in maintenance 

requirements above baseline.

5,0 125

B) Minimise Health and Safety risk of flood risk 

management options.
5 5

Individual property protection would have some health and safety 

risk (especially in installation of protection equipment) and 

potentially in the erection of protection in flood event. Overall 

exceeding minimum target.

1 25

Working in in close proximity to river channel required in 

order to modify / replace bridges. This would have 

significant health and safety risks.

0,0 0

C) Ensure flood risk managed effectively and 

sustainable into future.
5 5

significant increase in number of at risk properties in Kilumney 

APSR  during MRFS and some in flood depth. More properties 

would require protecting and protection would not be quite as 

effective. Option meets current requirements and adaptable to 

MRFS by protecting more properties. Flood depths are not greater 

than 0.6m at c85% of properties during MRFS so option continues 

to be effective.

0,0 0

Channel modifications would continue to be beneficial 

during MRFS but benefits would reduce. There would be 

an increase in the number of properties affected. This 

option is not adaptable to MRFS, just fails to meet 

minimum target.

-1,0 -25

Technical Total Score/ Weighted Score 1,0 25 4,0 100

Option cost estimated as €301000. Estimated benefit = €419000. 

BCR of 1.4
0,2 27

Option cost estimated as €1M. Estimated benefit = 

€524,000. Significantly greater costs than anticipated at 

stage 2 as modelling showed it was not possible to 

improve channel conveyance enough by modifying bridge 

so it was required to consider channel reprofiling.

-20,7 -2590

BCR 1,4 BCR 0,5

B) Minimise risk to infrastructure. 15 2 No change to infrastructure flood risk 0,0 0

Significant reduction in infrastructure risk to road due to 

reduced flood levels. Minimal impact on waste water 

treatment plant. 

3,0 90

C) Minimise risk to agricultural land. 5 2 No change to agricultural flooding 0,0 0

large reduction in agricultural flooded through APSR due 

to reduced flood levels on river. Some agricultural land still 

at risk. Partially achieving aspirational target

3,0 30

Economic Total Score/ Weighted Score 0,2 27 -14,7 -2470

n/a

n/a

T
e
c
h
n
ic
a
l

n/a

E
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Total of 43m of Roads flooded.

1 private waste water treatment plant

0.07m
2
 of flooded agricultural land 

A) Optimise economic return on flood risk 

management investment.
25 5 Total PV fluvial damages = €524,000

G
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b
a
l 
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n
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No modelling and no change in flow regime except around individual 

protected properties

-

Baseline

Objectives

L
o
c
a
l 
W
e
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h
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n
g

Options 

Option 2

Improvement in channel conveyance

Improvement in channel conveyance achieved by regrading the 

channel to remove an area of high bed levels in Kilumney. Modelling 

shows this results in reductions in water level of approximately 

400mm. Modifying the bed for approximately 250m was required to 

achieve this benefit. This reduction in levels prevents c90% of flooding 

in Kilumney.

Baseline option assumes continuation of any existing 

maintenance regime in assessment unit

Baseline Option 1

Develop a flood forecasting system combined with a targeted public 

awareness and education campaign and individual property protection



Kilumney APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

G
lo
b
a
l 
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n
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No modelling and no change in flow regime except around individual 

protected properties

-

Baseline

Objectives

L
o
c
a
l 
W
e
ig
h
ti
n
g

Options 

Option 2

Improvement in channel conveyance

Improvement in channel conveyance achieved by regrading the 

channel to remove an area of high bed levels in Kilumney. Modelling 

shows this results in reductions in water level of approximately 

400mm. Modifying the bed for approximately 250m was required to 

achieve this benefit. This reduction in levels prevents c90% of flooding 

in Kilumney.

Baseline option assumes continuation of any existing 

maintenance regime in assessment unit

Baseline Option 1

Develop a flood forecasting system combined with a targeted public 

awareness and education campaign and individual property protection

A) Minimise risk to human health and life. 30 5
Residential properties protected from flood damage but still 

located within flood zone
0,0 0

All residential properties protected from flooding up to 

1%AEP flood event. Some residual risk to properties from 

the 0.1% AEP meaning partially acheieves aspirational 

target

3,0 450

B) Minimise risk to community. 10 1
Community buildings protected from flood damage but still located 

within flood zone
0,0 0

The 1 flooded community building protected from flooding 

up to 1% AEP event. Residual risk from overtopping of 

defences for the 0.1% AEP.  Partially acheieves 

aspirational target

3,0 30

C) Minimise risk to, or enhance, social amenity. 5 0 n/a 0 n/a 0

Social Total Score/ Weighted Score 0,0 0 6,0 480

A) Support the achievement of good ecological 

status/ potential (GES/GEP) under the WFD.
5 5

No contribution nor constraint to the achievement of WFD 

objectives as no intervention required beyond works to individual 

properties. Meeting minimum target.

0 0

Potential to constrain the achievement of WFD objective 

by the modification of the river course. Partly failing 

minimum target.

-3 -75

B) Minimise risk to sites with pollution potential 15 0
Option would result in no change in flood risk to this site, as no 

specific works proposed . Meeting minimum target.
0 0

Option would result in no change in flood risk to this site. 

Meeting minimum target.
0 0

Total of 1 community buildings at risk including: 1 in Kilumney Village

n/a

S
o
c
ia
l

Total of 2 properties at risk including: 2 in Kilumney Village

1 river waterbody within APSR requiring actions to achieve GES. However, 

there are no relevant hydro-morphological risks, objectives or measures and 

therefore no contribution to achievement of objectives is possible. 

1 private waste water treatment plant



Kilumney APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

G
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No modelling and no change in flow regime except around individual 

protected properties

-

Baseline

Objectives

L
o
c
a
l 
W
e
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n
g

Options 

Option 2

Improvement in channel conveyance

Improvement in channel conveyance achieved by regrading the 

channel to remove an area of high bed levels in Kilumney. Modelling 

shows this results in reductions in water level of approximately 

400mm. Modifying the bed for approximately 250m was required to 

achieve this benefit. This reduction in levels prevents c90% of flooding 

in Kilumney.

Baseline option assumes continuation of any existing 

maintenance regime in assessment unit

Baseline Option 1

Develop a flood forecasting system combined with a targeted public 

awareness and education campaign and individual property protection

B) Avoid damage to, and where possible 

enhance, the flora and fauna of the catchment.
10 1

No loss of riverine habitats and species as no intervention 

required beyond works to individual properties. Meeting minimum 

target.

0 0

Localised loss and widespread disturbance to riverine 

habitat and associated species during modification of the 

bridges and the regrading of the river bed. Partly failing 

minimum target.

-3 -30

C) Avoid damage to, and where possible 

enhance, fisheries within the catchment.
5 3

No loss of suitable fisheries habitat or impacts on angling activity 

as no intervention required, beyond works to individual properties. 

Meeting minimum target.

0 0

Localised loss and widespread disturbance to riverine 

habitat and associated fisheries during modification of the 

bridges and the regrading of the river bed. Potential for a 

change in water quality as a result of the proposed works, 

which may have an effect on the spawning sites of 

salmonids. The proposed works are adjacent to stretches 

used for angling, so temporary disruption to access may 

occur during the works, although there is potential for 

enhancement of facilities. Partly failing minimum target.

-3 -45

D) Protect, and where possible enhance, 

landscape character and visual amenity within 

the catchment

5 1

No change in landscape character and visual amenity as no 

intervention required, beyond works to individual properties. 

Meeting minimum target.

0 0

Adverse change in local landscape character and visual 

amenity during the proposed works. No pemanent change 

in local landscape character and visual amenity as a result 

of the proposed works. Just failing minimum target.

-1 -5

E) Avoid damage to or loss of features of 

cultural heritage importance, their setting and 

heritage value within the catchment

5 0 N/A 0 0 N/A 0 0

Environmental Total Score/ Weighted 

Score
0,0 0 -10,0 -155

Total Score/ Total Weighted Score 1,2 52 -14,7 -2045

E
n
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The river corridor is largely undeveloped and is considered to be potentially of 

biodiversity interest. In terms of water-related protected species, there are no 

specific records within the APSR. There are no relevant nature conservation 

designations. 

Landscape character within the APSR comprises the Broad Fertile Lowland 

Valleys type. There are no relevant landscape designations. 

No sites of cultural heritage importance at risk (1% AEP)

The River Bride supports salmonid species and other fisheries, which are sensitive 

to changes in physical and chemical conditions.  The river corridor is largely 

undeveloped and is considered to be potentially of fisheries interest, with limited 

potential for the presence of barriers. A 1.8km stretch of water used for angling 

is at risk (1% AEP) through the centre of the APSR.



Blarney & Tower APSR

Comments Score
Weighted 

Score
Comments Score Weighted Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5
No human/mechanical intervention during flood events 

required. Regular ongoing future maintenance 
commitment.

0.0 0

The process of individual property protection would 
require human intervention in making the necessary 

adjustment to properties and in erecting defences prior 
to a flood event.  Option reliant on certainty of tidal flood 

warning system and putting in place of property 
protection, therefore just meets minimum target.

0 0

B) Minimise Health and Safety risk of flood risk 
management options.

5 5
Minor maintenance work to flood defence embankment 
which is generally set slightly back from river. No works 

near main roads.
3.0 75

Individual property protection would have some health 
and safety risk (especially in installation of protection 

equipment) and potentially in the erection of protection 
in flood event. Overall exceeding minimum target.

1 25

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5
Existing defence protects against MRFS 0.5%AEP flood 

and is adaptable to HEFS 3.0 75

New flow path in Blarney as a result of MRFS results in 
significant increase in number of properties at risk of 
flooding during 1% AEP event. Flood depths are not 
predicted to be greater than 0.6m at any properties 

during MRFS so option does continue to be effective.

0.0 0

Technical Total Score/ Weighted Score 6.0 150 1.0 25

Proactive maintenance of embankment estimated PV 
cost = €209,000. Estimated benefit from continuing high 
standard of protection = €333,000

0.3 41
Estimated cost of individual property protection and 
flood forecasting  is €331000. Estimated benefits are 
€274000. BCR of 0.8

-4.1 -517

BCR 1.6 BCR 0.8

B) Minimise risk to infrastructure. 15 3

Existing defence protects roads and wastewater 
treatment works - proactive maintenance of defence 
helps ensure continued high standard of protection 
which would otherwise deteriorate. Defence provide 
protection up to 0.1% AEP. Defences local to Tower 
only so risk to infrastructure in remaider of APSR. 

Partially achieving aspirational target

3.0 135 No change to infrastructure flood risk 0.0 0

C) Minimise risk to agricultural land. 5 3 No impact on agricultural flooding 0.0 0 No change to agricultural flooding 0.0 0

Economic Total Score/ Weighted 
Score

3.3 176 -4.1 -517

Options 

Proactive maintenance of existing flood defence embankment 
at Tower

 The benefit of the defences is clearly seen by the difference 
between the with and without defences model runs. This option 

considers proactive maintenance of the existing defence to ensure a 
continued high standard of protection.

Baseline Option 2Option 1

Objectives
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Total of 881m of Roads flooded including;
475m of Coolatanavally flooded;         

198m of Dromin flooded;
84m of Coolflugh (R617) flooded;

0.57km2 of flooded agricultural land
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5
A) Optimise economic return on flood risk 

management investment.
25 Total PV fluvial damages = €342000

Baseline option assumes continuation of any existing 
maintenance regime in assessment unit

No modelling and no change in flow regime except around individual 
protected properties

Develop a flood forecasting system combined with a targeted 
public awareness and education campaign and individual 

property protection
-

Baseline



Blarney & Tower APSR

Comments Score
Weighted 

Score
Comments Score Weighted Score

Options 

Proactive maintenance of existing flood defence embankment 
at Tower

 The benefit of the defences is clearly seen by the difference 
between the with and without defences model runs. This option 

considers proactive maintenance of the existing defence to ensure a 
continued high standard of protection.

Baseline Option 2Option 1

Objectives
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Baseline option assumes continuation of any existing 

maintenance regime in assessment unit
No modelling and no change in flow regime except around individual 

protected properties

Develop a flood forecasting system combined with a targeted 
public awareness and education campaign and individual 

property protection
-

Baseline

A) Minimise risk to human health and life. 30 5

Existing embankment protects approximately 45 
residential properties in Riverview estate. Proactive 

maintenance of defence helps ensure continued high 
standard of protection which would otherwise 

deteriorate. Defence provide protection to properties up 
to 0.1% AEP. Some risk to properties not protected by 

defences. Partially achieving aspirational target

3.0 450 Residential properties protected from flood damage but 
still located within flood zone 0.0 0

B) Minimise risk to community. 10 0 n/a 0 n/a 0

C) Minimise risk to, or enhance, social amenity. 5 1 n/a 0 n/a 0

Social Total Score/ Weighted Score 3.0 450 0.0 0

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5

No contribution nor constraint to the achievement of 
WFD objectives as no intervention required beyond 
maintenance of existing defence structure. Meeting 

minimum target.

0 0
No contribution nor constraint to the achievement of 
WFD objectives as no intervention required beyond 

works to individual properties. Meeting minimum target.
0 0

B) Minimise risk to sites with pollution 
potential

15 0 N/A 0 0 N/A 0 0

S
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Approximately 50 properties at risk including:  1 in Cloghroe, 3 in Coolatanavally, 
1 in Bawnafinny and 45 properties in the Riverview Estate

None at risk

1 social amentiy site at risk - The Blarney golf course in Tower and Blarney

5 river waterbodies within APSR require actions to achieve GES. However, 
there are no relevant hydro-morphological risks, objectives or measures and 

therefore no contribution to achievement of objectives is possible. 

No potentially polluting sites at risk (1% AEP). 



Blarney & Tower APSR

Comments Score
Weighted 

Score
Comments Score Weighted Score

Options 

Proactive maintenance of existing flood defence embankment 
at Tower

 The benefit of the defences is clearly seen by the difference 
between the with and without defences model runs. This option 

considers proactive maintenance of the existing defence to ensure a 
continued high standard of protection.

Baseline Option 2Option 1

Objectives
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Baseline option assumes continuation of any existing 

maintenance regime in assessment unit
No modelling and no change in flow regime except around individual 

protected properties

Develop a flood forecasting system combined with a targeted 
public awareness and education campaign and individual 

property protection
-

Baseline

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

10 4

No impact on the designated sites and no loss of 
riverine habitats and species as no intervention required 

beyond maintenance of existing defence structure. 
Meeting minimum target.

0 0

No impact on the designated sites and no loss of 
riverine habitats and species as no intervention required 
beyond works to individual properties. Meeting minimum 

target.

0 0

C) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 3

No loss of suitable fisheries habitat or impacts on 
angling activity as no intervention required beyond 
maintenance of existing defence structure. Meeting 

minimum target.

0 0
No loss of suitable fisheries habitat or impacts on 

angling activity as no intervention required, beyond 
works to individual properties. Meeting minimum target.

0

D) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

No change in landscape character and visual amenity 
as no intervention required, beyond maintenance of 
existing defence structure. Meeting minimum target.

0 0
No change in landscape character and visual amenity 
as no intervention required, beyond works to individual 

properties. Meeting minimum target.
0 0

E) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 3

No positive or negative change in risk to or impacts on 
setting of SMR/RPS sites, as no intervention required, 

beyond maintenance of existing defence structure. 
Meeting minimum target.

0 0

No positive or negative change in risk to or impacts on 
setting of SMR/RPS sites, as no intervention required, 

beyond works to individual properties. Meeting minimum 
target.

0 0

Environmental Total Score/ Weighted 
Score

0.0 0 0.0 0

Total Score/ Total Weighted Score 12.3 776 -3.1 -492
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Within the APSR lies the Blarney Castle Woods, Ardemandone Woods, Blarney 
Bog, and Blarney lake proposed NHAs. Blarney Castle Woods and Ardemandone 
Woods pNHAs are important for their dry woodland communitites, which would be 
sensitive to a change in water levels. Blarney Bog pNHA comprises reed grass fen

which is impotant for feeding and nesting birds including the hen harrier. Blarney 
Lake pNHA is an artificial lake important for its wetland community and waterbirds.
Any decrease in flooding to this site would cause a change in the composition of 
plant communities for which the site is important. Downstream of the APSR, lies 

the Shournagh Valley proposed NHA, which is important for its wet and 
broadleaved woodland communities, and for waterbird species. Any decrease in 

flooding to this site would cause a change in the composition of plant communities 
for which the site is important. The river corridor is largely undeveloped and is 
considered to be potentially of biodiversity interest. In terms of water-related 

protected species, there are no specific re

Landscape character within the APSR comprises the Broad Fertile Lowland 
Valleys type.  0.09km2 of a Scenic Area is at risk (1% AEP). There are Scenic 

Routes on the road to Clogheen, Tower and Blarney and the road to Blarney Lake
c.100m of Scenic Routes are at risk (1% AEP).

6 sites on SMR/RPS at risk (1% AEP), mainly bridges: Tower Bridge, Bridge 
(RPS), 3 Bridges and 1 other (SMR)

The River Shournagh supports salmonid species and other fisheries, which are 
sensitive to changes in physical and chemical conditions. The river corridor is 

largely undeveloped and is considered to be potentially of fisheries interest, with 
limited potential for the presence of barriers. A 5.4km stretch of water area used 

for angling and 620m used as access are at risk (1% AEP) .



Ballincollig APSR

Comments Score
Weighted 

Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

The process of individual property protection 
would require human intervention in making the 

necessary adjustment to properties and in 
erecting defences prior to a flood event.  Option 
reliant on certainty of tidal flood warning system 

and putting in place of property protection, 
therefore just meets minimum target.

0 0

B) Minimise Health and Safety risk of flood risk 
management options.

5 5

Individual property protection would have some 
health and safety risk (especially in installation of 

protection equipment) and potentially in the 
erection of protection in flood event. Overall 

exceeding minimum target.

1 25

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Significant increase in number of properties 
predicted to be affected by flooding during MRFS 
but little increase in flood depth. This means that 

option will continue to be effective as flood 
depths generally <0.6m but extra properties will 

require protection. Option meets current 
requirements and is adaptable to MRFS.

0 0

Technical Total Score/ Weighted 
Score

1 25

Cost of flood forecasting and Individual property 
protection in Ballincollig = €338000 benefits 

estimated as €822000
0.8 100

BCR 2.4

B) Minimise risk to infrastructure. 15 3 No change to infrastructure flood risk 0 0

C) Minimise risk to agricultural land. 5 4 No change to agricultural flooding 0 0

Economic Total Score/ Weighted 
Score

1 100

Baseline
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-
Develop a flood forecasting system combined with a 
targeted public awareness and education campaign 

and individual property protection

Options 

Baseline option assumes continuation of 
any existing maintenance regime in 

assessment unit

No modelling and no change in flow regime except around 
individual protected properties

Baseline Option 1
T
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n/a

n/a

n/a

Objectives
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ic Total of 1.1km of Roads flooded including;

273m of Westcourt flooded;
271m of Leemount flooded;

233m of Leemount Place flooded;
195m of Westcourt North flooded;

88m of Iniscarra Road flooded;

1.62km2 of flooded agricultural land

A) Optimise economic return on flood risk 
management investment.

25 5 Total PV fluvial damages = €967,000



Ballincollig APSR

Comments Score
Weighted 

Score
Baseline
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-
Develop a flood forecasting system combined with a 
targeted public awareness and education campaign 

and individual property protection

Options 

Baseline option assumes continuation of 
any existing maintenance regime in 

assessment unit

No modelling and no change in flow regime except around 
individual protected properties

Baseline Option 1

Objectives
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A) Minimise risk to human health and life. 30 5
Residential properties protected from flood 
damage but still located within flood zone 0 0

B) Minimise risk to community. 10 1
Community buildings protected from flood 
damage but still located within flood zone 0 0

C) Minimise risk to, or enhance, social amenity. 5 0 0

Social Total Score/ Weighted Score 0 0

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5

No contribution nor constraint to the achievement 
of WFD objectives as no intervention required 
beyond works to individual properties. Meeting 

minimum target.

0 0

B) Minimise risk to sites with pollution potential 15 0 N/A 0 0

S
o
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al

Total of 11 properties at risk including: 5 in Westcourt, 3 on 
Iniscarra Road, 1 on Leemount

Total of 1 community building at risk: on Iniscarra Road

n/a

2 river waterbodies within APSR require actions to achieve
GES. One of the river waterbodies on the River Lee is at risk 
due to impoundments. Specific measures to improve status 

have been identified as the following: control of physical 
modifications to surface waters; and control of abstraction and 

impoundments.

No potentially polluting sites at risk (1% AEP). 



Ballincollig APSR

Comments Score
Weighted 

Score
Baseline
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-
Develop a flood forecasting system combined with a 
targeted public awareness and education campaign 

and individual property protection

Options 

Baseline option assumes continuation of 
any existing maintenance regime in 

assessment unit

No modelling and no change in flow regime except around 
individual protected properties

Baseline Option 1

Objectives
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B) Avoid damage to, and where possible 
enhance, the flora and fauna of the catchment.

10 4

No loss of or impacts on designated sites or 
riverine habitats and species as no intervention 
required beyond works to individual properties. 

Meeting minimum target.

0 0

C) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 4

No loss of suitable fisheries habitat or impacts on 
angling activity as no intervention required, 

beyond works to individual properties. Meeting 
minimum target.

0 0

D) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

No change in landscape character and visual 
amenity as no intervention required, beyond 

works to individual properties. Meeting minimum 
target.

0 0

E) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 3

No positive or negative change in risk to or 
impacts on setting of SMR/RPS sites, as no 

intervention required, beyond individual 
properties. Meeting minimum target.

0 0

Total Score/ Total Weighted Score 2 125

Landscape character within the APSR comprises the Broad 
Fertile Lowland Valleys type. 1.7km2 of Scenic Area at risk 

(1% AEP). Approx. 930m of Scenic Route at risk (1% AEP) 
on road between Leemount and Macroom via Coachford

8 sites on SMR/RPS at risk (1% AEP): Iniscarra Bridge, Weir 
on River lee, 2 Gunpowder Mills, Bannow Bridge (RPS), 2 

Bridges and 1 Gunpowder Mills (SMR)
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Within the APSR lies the Lee Valley proposed NHA and the 
Ballincollig Cave proposed NHA.  The Lee Valley proposed 

NHA is important for its wet woodland habitat. Any decrease in
flooding to this site would cause a change in the composition 

of plant communities for which the site is important. 
Ballingcollig Cave pNHA is important for it dry grassland 

habitat, outcrops of limestone and the cave beneath Ballincollig
castle. The river corridor is largely undeveloped and is 

considered to be potentially of biodiversity interest.  In terms of
water-related protected species, there are records of otters 

within the APSR.

The River Lee supports salmonid species and other fisheries, 
which are sensitive to changes in physical and chemical 

conditions. The river corridor is largely undeveloped and is 
considered to be potentially of fisheries interest. Barriers to 
fish movement are not known. A 6km stretch of water area 

used for angling and 1km used as angling access is at risk 
(1% AEP). 5.8km of designated salmonid waters are at risk 

(1% AEP).



Cork City APSR

Comments Score
Weighted 

Score
Comments Score

Weighted 

Score
Comments Score

Weighted 

Score
Comments Score Weighted Score Comments Score

Weighted 

Score

A) Ensure Flood Risk Management options are 

operationally robust.
5 5

Regular future maintenance of existing informal defence 

assets required
0,0 0

Individual property protection requires erection in advance 

of a flood so is 100% reliant on human intervention to be 

effective. Option reliant on certainty of tidal flood warning 

system and putting in place of property protection, 

therefore just meets minimum target.

0,0 0

No human or mechanical intervention required during flood 

events but will require limited future maintenance to 

ensure protection standards are maintained.

3,0 75

No human or mechanical intervention required during flood 

events but will require limited future maintenance to ensure 

protection standards are maintained.

3,0 75

Option is heavily reliant on human/mechanical intervention to 

install defences before onset of flooding. Operation is also 

reliant on flood forecast. Long lengths of demountable defences 

will be challenging to erect in time.

-1,0 -25

B) Minimise Health and Safety risk of flood risk 

management options.
5 5

Maintenance of defences would require work adjacent to 

river channel. Much of the work would be near heavily 

trafficked areas as the existing defences are often 

alongside roads adjacent to the river.

0,0 0
Limited health and safety risk associated with installation 

of individual property protection.
1,0 25

Option would have significant health and safety risk to 

construction workers due to large amount of works in 

proximity to river channels and alongside the roads which 

run along long sections of the river banks in the city.

0,0 0

Option would have significant health and safety risk to 

construction workers due to large amount of works in 

proximity to river channels and alongside the roads which 

run along long sections of the river banks in the city.

0,0 0

Significant health and safety risk to construction workers during 

construction of permanent defences and permanent parts of 

demountables. Significant health and safety risk during 

installation of demountable defences before flood events and 

removal following flood events

0,0 0

C) Ensure flood risk managed effectively and 

sustainable into future.
5 5

Existing informal defences are not easily adaptable to 

MRFS/HEFS as many of them are not designed 

specifically as flood defences.

-1,0 -25

MRFS flows result in a significant increase in the number 

of properties at risk in some areas of cork as well as 

increases in flood depth. Individual Property Protection 

not effective at >65% of properties during MRFS 1% AEP 

event due to flood depths in excess of 0.6m. Option not 

easily adaptable to MRFS.

-3,0 -75
Flood walls/embankments will be constructed so as to be 

adaptable to MRFS.
0,0 0

Flood walls/embankments will be constructed so as to be 

adaptable to MRFS.
0,0 0

Demountable defences will be constructed so as to be 

adaptable to MRFS.
0,0 0

Technical Total Score/ Weighted Score -1,0 -25 -2,0 -50 3,0 75 3,0 75 -1,0 -25

PV Cost of proactive maintenance estimated based on 

results of asset condition survey as €35 million. Difficult 

to quantify benefits of existing defences as full economic 

analysis not carried out for without defences option but 

estimated PV benefits as €8.8M. BCR of 0.2

-10,8 -1350
Option cost estimated as €9.7M. Estimated benefits of 

€87M
4,4 552

Option estimated cost of €130M, slight reduction in cost 

compared to option 4 as a result of increased channel 

conveyance reducing wall height requirements. Benefits 

estimated as €163M

0,1 18
Option estimated cost of €126M. Benefits estimated as 

€163M
0,2 21

Option estimated PV cost of €67M. Significantly lower 

than option 4 as demountable defences can be set back 

from bank in many locations where it would be impossible 

to set back permanent defences due to the obstruction 

they would cause. Setting back defences results in 

significant cost saving. Benefits estimated as €157M

0,7 93

BCR 0,6 BCR 9,0 BCR 1,3 BCR 1,3 BCR 2,3

B) Minimise risk to infrastructure. 15 4

Proactive maintenance of existing informal defences has 

little impact on infrastructure flooding as the informal 

defences are not effective at reducing flood risk

0,0 0 No change to infrastructure flood risk 0,0 0

Approximately 75% reduction in the amount of roads at 

risk of flooding with no reduction in risk to the water 

treatment plant. Work to bridges carried out as part of 

this option will help reduce risk to bridges although water 

levels at bridges will be increased as a result of flood 

walls constraining river.

3,0 180

Approximately 75% reduction in the amount of roads at risk 

of flooding with no reduction in risk to the water treatment 

plant. Work to bridges carried out as part of this option will 

help reduce risk to bridges although water levels at bridges 

will be increased as a result of flood walls constraining river.

3,0 180

Approximately 75% reduction in the amount of roads at 

risk of flooding with no reduction in risk to the water 

treatment plant. Water levels at bridges will be increased 

as a result of flood walls constraining river. However, 

demountable defences will require closure of many 

bridges during severe floods.

0,0 0

C) Minimise risk to agricultural land. 5 2
Large urban area with limited agricultural land. No impact 

on agricultural flooding. 
0,0 0

Large urban area with limited agricultural land. No impact 

on agricultural flooding. 
0,0 0

Option would have a limited impact on the area of 

agricultural land at risk. The flood walls and embankments 

have been designed with the primary function of protecting 

properties at risk from flooding. No increase in the area of 

agricultural land at risk. Meeting minimum target.

0,0 0

Option would have a limited impact on the area of 

agricultural land at risk. The flood walls and embankments 

have been designed with the primary function of protecting 

properties at risk from flooding. No increase in the area of 

agricultural land at risk. Meeting minimum target.

0,0 0

Option would have a limited impact on the area of 

agricultural land at risk. The flood walls and embankments 

have been designed with the primary function of protecting 

properties at risk from flooding. No increase in the area of 

agricultural land at risk. Meeting minimum target.

0,0 0

Economic Total Score/ Weighted Score -10,8 -1350 4,4 552 3,1 198 3,2 201 0,7 93

Option 2

This option is very similar to the previous option in terms of areas 

defended but wherever possible demountable defences have been 

used. Demountable defences are appropriate wherever there is good 

access to the defence location for installation and removal. In many 

areas of the city centre it would be possible to install demountable 

defences slightly set back from the river bank. This reduces the need 

to provide new walls along the bank and would make the 

demountables easier and safer to install. Where existing bridges are 

below the flood level it has been assumed that the demountable 

defences will continue past the bridge. These sections of defence 

could be left open to allow traffic movement until floods reach a 

critical level.

Provision of permanent flood walls / embankments

Option 4

No modelling and no change in flow regime. Consider individual 

property protection for all properties where flood depth <600mm

Option 5Option 3

Improvement in channel conveyance combined with provision 

of flood walls/ embankments 

This option is the same as the permanent defences option (option 4) 

except modification of  footbridges has been considered in order to 

improve channel conveyance. Modelling showed that some of the 

footbridges on the south channel do have small effect on water levels, 

reducing them by approximately 100mm in some areas. Modifying the 

footbridges reduces the height of the defences required.

Provision of demountable defences combined with some 

permanent defences

Objectives
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Baseline Option 1

Baseline

Baseline option assumes continuation of any 

existing maintenance regime in assessment unit
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-

Options 

Proactive maintenance of existing informal defences

Develop a flood forecasting system combined with a 

targeted public awareness and education campaign and 

individual property protection

For the purposes of this option assessment flood walls and embankments are 

considered for all the areas where there are significant numbers of properties at 

risk within the APSR which can be protected without excessive cost. If this 

option is taken forward the location and type of defences would need optimising. 

Our initial assumptions are shown in the maps included in the main report. 

They include defences protecting the entire area between the north and south 

channel as well as some defences protecting areas south of the south channel.

The defences option has been modelled and it was found that the defences 

raised water levels in the North and South Channel by approximately 300-

400mm at the upstream (west) part of the river but had little effect on levels in 

the downstream (east) end of the river.

with defences' and 'without defences' models of cork 

demonstrate the impact of the existing informal defences. In 

general the defences provide little protection against anything 

greater than minor floods. The reason for this is that many are 

not designed as flood defences and have openings for 

pedestrian access etc. The crest level also varies significantly.

Their are in excess of 40km of existing assets within Cork. Of 

these approximately 3% have good or very good condition, 

54% have fair condition and 43% have poor or very poor 

condition.
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Total of 7.8km (of Roads flooded including;

3.7km of Western Road, Lower Glanmire Road (N8) flooded;         

1.3km of Shearers Street, Grenville Place flooded;       

1.2km of North Main Street, Kryls Quay, North Mall flooded;         

432m of Grand Parade, South Terrace flooded;  

437m of South Mall, Anglesea Street flooded;                                              

348m of Custom House Street, Patrick Quay, Merchants Quay flooded;

472m (482m) of Lee Road flooded;

1 utility asset  at risk of flooding:

Lee Road water treatment plant in Cork City

0.26km
2
 of flooded agricultural land to the west of the urban area

A) Optimise economic return on flood risk 

management investment.
25 5 Total PV fluvial damages = €174  million



Cork City APSR

Comments Score
Weighted 

Score
Comments Score

Weighted 

Score
Comments Score

Weighted 

Score
Comments Score Weighted Score Comments Score

Weighted 

Score

Option 2

This option is very similar to the previous option in terms of areas 

defended but wherever possible demountable defences have been 

used. Demountable defences are appropriate wherever there is good 

access to the defence location for installation and removal. In many 

areas of the city centre it would be possible to install demountable 

defences slightly set back from the river bank. This reduces the need 

to provide new walls along the bank and would make the 

demountables easier and safer to install. Where existing bridges are 

below the flood level it has been assumed that the demountable 

defences will continue past the bridge. These sections of defence 

could be left open to allow traffic movement until floods reach a 

critical level.

Provision of permanent flood walls / embankments

Option 4

No modelling and no change in flow regime. Consider individual 

property protection for all properties where flood depth <600mm

Option 5Option 3

Improvement in channel conveyance combined with provision 

of flood walls/ embankments 

This option is the same as the permanent defences option (option 4) 

except modification of  footbridges has been considered in order to 

improve channel conveyance. Modelling showed that some of the 

footbridges on the south channel do have small effect on water levels, 

reducing them by approximately 100mm in some areas. Modifying the 

footbridges reduces the height of the defences required.

Provision of demountable defences combined with some 

permanent defences

Objectives
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Baseline Option 1

Baseline

Baseline option assumes continuation of any 

existing maintenance regime in assessment unit
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Options 

Proactive maintenance of existing informal defences

Develop a flood forecasting system combined with a 

targeted public awareness and education campaign and 

individual property protection

For the purposes of this option assessment flood walls and embankments are 

considered for all the areas where there are significant numbers of properties at 

risk within the APSR which can be protected without excessive cost. If this 

option is taken forward the location and type of defences would need optimising. 

Our initial assumptions are shown in the maps included in the main report. 

They include defences protecting the entire area between the north and south 

channel as well as some defences protecting areas south of the south channel.

The defences option has been modelled and it was found that the defences 

raised water levels in the North and South Channel by approximately 300-

400mm at the upstream (west) part of the river but had little effect on levels in 

the downstream (east) end of the river.

with defences' and 'without defences' models of cork 

demonstrate the impact of the existing informal defences. In 

general the defences provide little protection against anything 

greater than minor floods. The reason for this is that many are 

not designed as flood defences and have openings for 

pedestrian access etc. The crest level also varies significantly.

Their are in excess of 40km of existing assets within Cork. Of 

these approximately 3% have good or very good condition, 

54% have fair condition and 43% have poor or very poor 

condition.

A) Minimise risk to human health and life. 30 5

Existing informal defences do not prevent flooding of any 

of the at risk buildings. For this reason proactive 

maintenance will have little benefit in terms of minimising 

risk to human health and life.

0,0 0
Residential properties protected from flood damage but 

still located within flood zone
0,0 0

89% reduction in number of residential properties at risk 

of flooding during 1% AEP event. Residual risk of flooding 

from overtopping of defences for the 0.1% AEP.  Option 

partially meets aspirational target

3,0 450

89% reduction in number of residential properties at risk of 

flooding during 1% AEP event. Residual risk of flooding from 

overtopping of defences for the 0.1% AEP.  Option partially 

meets aspirational target

3,0 450

87% reduction in number of residential properties at risk 

of flooding during 1% AEP event. Residual risk of flooding 

from overtopping of defences for the 0.1% AEP.  Option 

partially meets aspirational target

3,0 450

B) Minimise risk to community. 10 5

Existing informal defences do not prevent flooding of any 

of the at risk buildings. For this reason proactive 

maintenance will have little benefit in terms of minimising 

risk to community

0,0 0
Community buildings protected from flood damage but still 

located within flood zone
0,0 0

98% reduction in number of community buildings at risk of 

flooding during 1% AEP event. Residual risk of flooding 

from overtopping of defences for the 0.1% AEP.  Option 

partially meets aspirational target

3,0 150

98% reduction in number of community buildings at risk of 

flooding during 1% AEP event. Residual risk of flooding from 

overtopping of defences for the 0.1% AEP.  Option partially 

meets aspirational target

3,0 150

96% reduction in number of community buildings at risk of 

flooding during 1% AEP event. Residual risk of flooding 

from overtopping of defences for the 0.1% AEP. Option 

partially meets aspirational target

3,0 150

C) Minimise risk to, or enhance, social amenity. 5 4

very little if any impact on social amenity. Existing 

informal defences do not prevent any social amenities 

from flooding

0,0 0 Social amenities still located within flood risk zone 0,0 0

All identified social amenities protected from flooding up to 

1% AEP event. Residual risk of flooding from overtopping 

of defences for the 0.1% AEP. Option partially meets 

aspirational target

3,0 60

All identified social amenities protected from flooding up to 

1% AEP event. Residual risk of flooding from overtopping of 

defences for the 0.1% AEP.  Option partially meets 

aspirational target

3,0 60

All identified social amenities protected from flooding up to 

1% AEP event. Residual risk of flooding from overtopping 

of defences for the 0.1% AEP.  Option partially meets 

aspirational target.

3,0 60

Social Total Score/ Weighted Score 0,0 0 0,0 0 9,0 660 9,0 660 9,0 660

A) Support the achievement of good ecological 

status/ potential (GES/GEP) under the WFD.
5 5

No contribution nor constraint to the achievement of WFD 

objectives, as no intervention required beyond 

maintenance of existing informal defence structures. 

Meeting minimum target.

0 0

No contribution nor constraint to the achievement of WFD 

objectives as no intervention required beyond works to 

individual properties. Meeting minimum target.

0 0

Potential to constrain the achievement of WFD objective 

by modifying existing structures and introducing new flood 

defences along the River Lee on the western boundary of 

the APSR, before the point where the river splits into two. 

This waterbody is already identified to be at risk due to 

impoundments. However, the majority of the river within 

the APSR (a transitional waterbody) is modified, but not 

at risk from a morphological pressure, and works will not 

create an additional pressure. Just failing minimum target.

-1 -25

Potential to constrain the achievement of WFD objective by 

modifying existing structures and introducing new flood 

defences along the River Lee on the western boundary of 

the APSR, before the point where the river splits into two. 

This waterbody is already identified to be at risk due to 

impoundments. However, the majority of the river within the 

APSR (a transitional waterbody) is modified, but not at risk 

from a morphological pressure, and works will not create an 

additional pressure. Just failing minimum target.

-1 -25

Potential to constrain the achievement of WFD objective 

by modifying existing structures and introducing new flood 

defences along the River Lee on the western boundary of 

the APSR, before the point where the river splits into two. 

This waterbody is already identified to be at risk due to 

impoundments. However, the majority of the river within 

the APSR (a transitional waterbody) is modified, but not 

at risk from a morphological pressure, and works will not 

create an additional pressure. Just failing minimum target.

-1 -25

B) Minimise risk to sites with pollution 

potential
15 0 N/A 0 0 N/A 0 0 N/A 0 0 N/A 0 0 N/A 0 0
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Total of 994 properties  at risk including: 2 in Shandon B, 14 in Sundays 

Well B, 2 Sundays Well A, 7 in Shanakiel, 125 Centre A, 432 in Centre B, 

188 in the Mardyke, 64 in Gilabbey A, 25 in Gilabbey B, 22 in Gilabbey C, 

40 in Glasheen C, 55 in Bishopstown A, 18 in Bishopstown E

Total of 992 community buildings  at risk including: 1 in Shandon B, 3 in 

Sundays Well B including 1 school, 2 in Shanakiel, 464 Centre A including 

10 GP clinic/surgeries and 1 school, 361 in Centre B including 3 police 

stations and 7 GP clinics/surgeries, 61 in the Mardyke including 10 schools 

and 3 GP clinics/surgeries, 55 in Gilabbey A including 1 school, 2 in 

Gilabbey B, 19 in Gilabbey C including 11 schools, 1 in Glasheen C, 23 in 

Bishopstown A, 1 in Bishopstown E

0.01m
2
 of RAPID flooded

Total of 20  social amenity  properties at risk including: 4 in Centre A, 6 in 

Centre B, 1 in Gilabbey A, 9 in Mardyke

2 river waterbodies within the APSR, 1 lake waterbody and the 

downstream 4 transitional waterbodies requires actions to achieve 

GES. The River Lee (upstream of Cork) waterbody has been identified as 

being at risk from impoundments due to the presence of the hydroelectric 

dam at Iniscarra. Specific measures to improve the status of this river 

waterbody have been identified as the following: control of physical 

modifications to surface water; control of impoundments; and, impassable 

barrier investigations.  No specific objectives or measures currently exist 

for the lake waterbody.  There are no relevant hydro-morphological risks, 

objectives or measures for the remaining 4 transitional waterbodies and 1 

river waterbody. Downstream of the transitional waterbodies, lies the 

Harbour coastal waterbody, which is classified as a Heavily Modified 

Waterbody due to port activities.

No potentially polluting sites at risk (1% AEP). 



Cork City APSR

Comments Score
Weighted 

Score
Comments Score

Weighted 

Score
Comments Score

Weighted 

Score
Comments Score Weighted Score Comments Score

Weighted 

Score

Option 2

This option is very similar to the previous option in terms of areas 

defended but wherever possible demountable defences have been 

used. Demountable defences are appropriate wherever there is good 

access to the defence location for installation and removal. In many 

areas of the city centre it would be possible to install demountable 

defences slightly set back from the river bank. This reduces the need 

to provide new walls along the bank and would make the 

demountables easier and safer to install. Where existing bridges are 

below the flood level it has been assumed that the demountable 

defences will continue past the bridge. These sections of defence 

could be left open to allow traffic movement until floods reach a 

critical level.

Provision of permanent flood walls / embankments

Option 4

No modelling and no change in flow regime. Consider individual 

property protection for all properties where flood depth <600mm

Option 5Option 3

Improvement in channel conveyance combined with provision 

of flood walls/ embankments 

This option is the same as the permanent defences option (option 4) 

except modification of  footbridges has been considered in order to 

improve channel conveyance. Modelling showed that some of the 

footbridges on the south channel do have small effect on water levels, 

reducing them by approximately 100mm in some areas. Modifying the 

footbridges reduces the height of the defences required.

Provision of demountable defences combined with some 

permanent defences

Objectives
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Baseline Option 1

Baseline

Baseline option assumes continuation of any 

existing maintenance regime in assessment unit
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Options 

Proactive maintenance of existing informal defences

Develop a flood forecasting system combined with a 

targeted public awareness and education campaign and 

individual property protection

For the purposes of this option assessment flood walls and embankments are 

considered for all the areas where there are significant numbers of properties at 

risk within the APSR which can be protected without excessive cost. If this 

option is taken forward the location and type of defences would need optimising. 

Our initial assumptions are shown in the maps included in the main report. 

They include defences protecting the entire area between the north and south 

channel as well as some defences protecting areas south of the south channel.

The defences option has been modelled and it was found that the defences 

raised water levels in the North and South Channel by approximately 300-

400mm at the upstream (west) part of the river but had little effect on levels in 

the downstream (east) end of the river.

with defences' and 'without defences' models of cork 

demonstrate the impact of the existing informal defences. In 

general the defences provide little protection against anything 

greater than minor floods. The reason for this is that many are 

not designed as flood defences and have openings for 

pedestrian access etc. The crest level also varies significantly.

Their are in excess of 40km of existing assets within Cork. Of 

these approximately 3% have good or very good condition, 

54% have fair condition and 43% have poor or very poor 

condition.

C) Avoid damage to, and where possible 

enhance, the flora and fauna of the catchment.
10 5

No loss of or impacts on riverine habitats and species as 

no intervention required beyond maintenance of existing 

informal defence structures. Meeting minimum target.

0 0

No loss of or impacts on designated sites and riverine 

habitats and species as no intervention required beyond 

works to individual properties. Meeting minimum target.

0 0

 Potential for loss/disturbance to riverine habitat and 

associated species during the construction of new flood 

defence structures and modification of footbridges on the 

south channel. Any decreased volumes of flood flows 

downstream into the upper parts of the estuary would 

present a risk of potential physical changes to the 

estuarine habitats within the SPA/Ramsar site/pNHA with 

resulting impacts on waterbird populations. However, this 

risk is anticipated to be low given the natural variability of 

river flow into the estuary and the small effect caused by 

the proposed option on the water levels. Just failing 

minimum target.

-1 -50

 Potential for loss/disturbance to riverine habitat and 

associated species during the construction of new flood 

defence structures, although some sections of the river are 

already modified. Just failing minimum target.

-1 -50

 Potential for loss/disturbance to riverine habitat and 

associated species during the construction of new flood 

defence structures, although some sections of the river 

are already modified. Just failing minimum target.

-1 -50

D) Avoid damage to, and where possible 

enhance, fisheries within the catchment.
5 4

No loss of suitable fisheries habitat or impacts on angling 

activity as no intervention required beyond maintenance 

of existing informal defence structures. Meeting minimum 

target.

0 0

No loss of suitable fisheries habitat or impacts on angling 

activity as no intervention required, beyond works to 

individual properties. Meeting minimum target.

0 0

 Potential for loss/disturbance to riverine habitat and 

associated fisheries during the construction of new flood 

defence structures and modification of footbridges on the 

south channel. The construction of new flood defence 

structures may constrain angling access, although these 

could present opportunities for enhancement. Just failing 

minimum target.

-1 -20

 Potential for loss/disturbance to riverine habitat and 

associated fisheries during the construction of new flood 

defence structures. The construction of new flood defence 

structures may constrain angling access, although these 

could present opportunities for enhancement. Just failing 

minimum target.

-1 -20

 Potential for loss/disturbance to riverine habitat and 

associated fisheries during the construction of new flood 

defence structures. The construction of new flood defence 

structures may constrain angling access, although these 

could present opportunities for enhancement.  Just failing 

minimum target.

-1 -20

E) Protect, and where possible enhance, 

landscape character and visual amenity within 

the catchment

5 4

No change in landscape character and visual amenity as 

no intervention required, beyond maintenance of existing 

informal defence structures. Meeting minimum target.

0 0

No change in landscape character and visual amenity as 

no intervention required, beyond works to individual 

properties. Meeting minimum target.

0 0

The character of and views within affected and sensitive 

parts of the APSR, including the designated Scenic Area 

and Landscape Protection Zone, will be adversely 

affected by the introduction of new flood defence 

structures within their boundaries. The modification of 

footbridges on the south channel will reduce the height of 

flood walls required, though this will not significantly 

reduce the impact on visual amenity.  Partly failing 

minimum target.

-3 -60

The character of and views within affected and sensitive 

parts of the APSR, including the designated Scenic Area 

and Landscape Protection Zone, will be adversely affected 

by the introduction of new flood defence structures within 

their boundaries. The introduction of floodwalls at locations 

throughout the APSR will change the nature and quality of 

views across the river for affected and sensitive receptors. 

Partly failing minimum target.

-3 -60

The character of and views within affected and sensitive 

parts of the APSR, including the designated Scenic Area 

and Landscape Protection Zone, will be adversely 

affected by the introduction of new flood defence 

structures within their boundaries. The introduction of 

floodwalls at locations throughout the APSR will change 

the nature and quality of views across the river for 

affected and sensitive receptors, although the use of 

demountable defences will reduce the permanent height of 

the flood walls and the associated change in visual 

amenity. Just failing minimum target.

-1 -20

F) Avoid damage to or loss of features of 

cultural heritage importance, their setting and 

heritage value within the catchment

5 4

No positive or negative change in risk to or impacts on 

setting of SMR/RPS sites, as no intervention required, 

beyond maintenance of existing informal defence 

structures. Meeting minimum target.

0 0

No positive or negative change in risk to or impacts on 

setting of SMR/RPS sites, as no intervention required, 

beyond works to individual properties (unless these 

buildings receive individual protection). Meeting minimum 

target.

0 0

Reduction in risk to 212 features. However, the 

introduction of new flood defences in the vicinity of these 

features (a proportion of approximately 10 to 20%) may 

cause an impact on their setting.  In addition, the 

construction of new flood defences may impact upon the 

structure and setting of the quay walls. Meeting minimum 

target.

0 0

Reduction in risk to 212 features. However, the introduction 

of new flood defences in the vicinity of these sites/features  

(a proportion of approximately 10 to 20%) may cause an 

impact on their setting. In addition, the construction of new 

flood defences may impact upon the structure and setting of 

the quay walls. Meeting minimum target.

0 0

Reduction in risk to 212 features . However, the 

introduction of new flood defences in the vicinity of these 

features (a proportion of approximately 10 to 20%) may 

cause an impact on their setting. The use of demountable 

defences will reduce the permanent height of the flood 

walls and the associated change in setting. The 

construction of new flood defences may impact upon the 

structure and setting of the quay walls. Meeting minimum 

target.

0 0

Environmental Total Score/ Weighted 

Score
0,0 0 0,0 0 -6,0 -155 -6,0 -155 -4,0 -115

Total Score/ Total Weighted Score -11,8 -1375 2,4 502 9,1 778 9,2 781 4,7 613

There are 28 Architectural Conservation Areas within the APSR. 

There are 225 sites on SMR/RPS at risk (1% AEP):  1 on Carrigrohane 

Road, 1 on Castle St., 1 on Cook St., 20 on Cornmarket St., 34 on Dyke 

Parade, 1 on Emmet Place, 3 on French Church St., 1 on Gaol Walk, 8 on 

Grand Parade, 1 on Grattan St., 9 on Grenville Place, 2 on Hanover St., 2 

on Henry St., 2 on James Street, 1 on Lancaster Quay, 1 on Lavitts Quay, 

1 on Liberty Street, 1 on Lower Glanmire Road, 4 on Mardyke Walk, 1 on 

Market Lane, 1 on Marlboro St., 1 on Maylor St., 1 on Millerd St., 1 on 

Moore St., 1 on Morrison's Quay, 2 on North Main St., 9 on North Mall, 13 

on Oliver Plunkett St., 1 on Parliament Street, 5 on Parnell Place, 2 on 

Paul St., 1 on Pembroke St., 2 on Princes St., 9 on Saint Patrick's Street, 1 

on Sharman Crawford St., 14 on Sheares St., 1 on South Main St., 32 on  

South Mall, 1 on Sunday's Well Road, 4 on Wandesford Quay, 3 on 

Washington St., 4 on Washinton Streeet West, 8 on Western Road, 1 

Bridge, 1 Church, 1 Country House, 2 Town Houses, 1 Graveyard, 1 

Mansion House, 1 Mill, 1 Tower House, 1 Historic Town, 1 Water Gate, 1 Earthworks, 1 Town Wall, The Quay Walls within Cork are also of cultural heritage importance

Landscape character within the APSR comprises the City Harbour and 

Estuary landscape character type. Approximately 0.33km
2
 of Landscape 

Protection Zone in Carrigrohane and Mardyke are at risk of flooding (1% 

AEP). 0.05km
2
 of Scenic Area at risk (1% AEP) in Carrigrohane. In addition 

to these designations, the landscape/townscape of Cork City is sensitive to 

change. There is also a significant number of receptors which could be 

sensitive to changes in visual amenity or severance of views.
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Downstream of Cork lies Cork Harbour SPA, Douglas River proposed 

NHA, and Dunkettle Shore proposed NHA. These designated areas are 

important for their intertidal habitats and waterbird  populations. Changes 

in the flooding regime could affect the nature and character of estuarine 

habitats with impacts on the waterbirds for which the sites are designated.  

Within the APSR, sections of the river run through an urban area, and are 

modified and considered to be of limited biodiversity interest. In terms of 

water-related protected species, there are no specific records within the 

APSR. 

The River Lee supports salmonid species and other fisheries, which are 

sensitive to changes in physical and chemical conditions.  However, 

sections of the river run through the urban area of Cork, where sections of 

the channel are modified. Upstream of the APSR, the dam at Iniscarra 

Reservoir there is a barrier to fish movement, although fish passes are 

provided. There are also weirs within the APSR which provide a limited 

barrier to fish movement. Designated Salmonid Waters are present in the 

area to the west and north-west of Jack Lynch tunnel, in Tivoli on dock 

shore, the area to the south of Montenotte, and in Sundays Well. 

Approximately 1.1km of angling area and 575m of access are at risk (1% 

AEP) in Sundays Well.
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Stage 1 - Harbour AU

Applicable Technical Economic Social Environmental Other

- Do nothing Yes 0 0 0 0 0 Yes (as baseline)

There are 2455 properties at risk in the Harbour AU (in 0.5% AEP). There are considerable roads; railway; bridges; 1177 
commercial buildings; protected structures; angling areas; scenic routes and agricultural land also at risk. 'Do nothing' 
measure carried forward to option development as a baseline against which all options will be compared. Initial 
estimated Present Value Damages (PVD) in Harbour AU are €1,902m for the 0.5 % AEP event.

1 Walk away Yes 1 -2 0 0 -1 No
The degree of flooding in the Harbour AU (particularly Cork City APSR) and the scale of the AU would make this 
measure not viable in economic terms. Measure will have considerable costs (say €200k annual costs) but is not likely to 
reduce PVD - therefore measure would have a CBR <<1. 

2 Proactive maintenance Yes 1 2 0 0 3 Yes

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required; removal of 
constrictions/ blockages and regular inspection of at risk areas. Cost of measure over a 50 year period would be 
approximately €10m (based on a team of 10 men carrying out monthly inspections/maintenance and being on duty 
during flood events). There would be limited savings on damages as flooding would still occur- proactive maintenance 
not likely to reduce frequency/ magnitude of tidal flooding. Based on a 5% reduction in damages this measure would 
have a BCR of >5. 

3 Develop a tidal forecasting system Yes 1 2 1 0 4 Yes
The cost of providing a tidal flood warning system (with associated maintenance/ running costs) would be approximately 
€2m. Assuming a reduction in PVD of 20% as a direct result of this measure, it would have a CBR of >5. There would be 
a positive social benefit due to the reduction in flood damages. Carried forward to option development.

4 Targeted public awareness and 
preparedness campaign Yes 1 2 1 0 4 Yes

Cost of measure would be approximately €250k (including flood mapping/ public meetings etc) every 5 years. Measure 
may generate up to a 5% reduction in damages giving a BCR of >5. Again there would be a positive social impact due to 
increase in awareness of flood risk and potential reduction in damages.

5 Individual property protection / flood-
proofing Yes 1 2 1 0 4 Yes

Although the vast majority of properties at risk are located in Cork City there are a number of other ARSP and isolated 
buildings in the AU that would benefit . PVD for these properties are €1902m - cost of measure approximately €7.3m 
initial cost plus further €7.3m replacement cost after 25 years (based on €3000/property). Assuming a 20-50% reduction 
in damages, BCR of >5 achieved. Social benefit due to reduction in impact of flooding. Measure carried forward to option
development stage. Measure would need to operate in conjunction with a tidal flood forecasting system.

6 Rehabilitation, improvement of existing 
defences No 0 No No existing sea defences in the Harbour AU - hence measure not applicable. 

7 Improvement in channel conveyance No 0 No
Extensive improvement in channel conveyance is generally not sustainable due to the regular maintenance/ dredging 
required to retain the increased capacity. Measure more beneficial when considered at a more localised scale - APSR 
level. Therefore not applicable at this scale.

8 Sediment management No 0 No No known sediment problems in this analysis unit. However dredging/ desilting may be carried out where appropriate as 
part of a maintenance programme.

9 Provision of permanent flood walls/ sea 
walls/ revetments/ embankments Yes 1 -2 1 0 0 No

The provision of this measure for individual APSRs (where flood walls/ revetments would provide protection) are detailed
in the relevant APSR sheet. However there are 2 areas in the Harbour AU (not covered by APSR) where flood/ sea walls 
would provide protection to a number of properties at risk. At Rushbrooke there are 13 properties at risk (with PVD of 
€406k)- however the provision of 850m of sea walls (needed to protect the properties at risk) would cost approximately 
€4.7m, giving a BCR of <<<1. At Belvelly Bridge, there are 11 properties at risk (with PVD of €1.5m)- provision of 600m 
of sea walls would cost approximately €3.4m, giving a BCR of <<1. 

10 Provision of demountable flood 
defences Yes 1 -2 1 0 0 No

Provision of demountable flood defences could be considered for Belvelly Bridge and Rushbrooke (instead of permanent
flood/ sea walls). At Rushbrooke (PVD of €406k), provision of 850m of demountable flood defences would cost 
approximately €5.4m, giving a BCR of <<<1. At Belvelly Bridge, (PVD of €1.5m)- provision of 600m of demountables 
would cost approximately €4m, giving a BCR of <<<1. 

11 Use of overland floodways (i.e. allowing 
flooding of roads in a controlled manner) No 0 No Not applicable at analysis unit scale (outside of APSRs) due to the isolated nature of properties at risk. Measure to be 

considered at APSR unit scale.

12 Flow diversion (full diversion / bypass 
channel, flood relief channel, etc.) No 0 No Not applicable at analysis unit scale (outside of APSRs) due to the isolated nature of properties at risk. Measure to be 

considered at APSR unit scale.

13 Flood storage reservoirs No 0 No No suitable sites available for flood storage in this AU. Flood storage measure would have limited application in tidal 
areas.

14 Managed realignment No 0 No Managed realignment not applicable in this analysis unit. The vast majority of the damages are located in Cork City 
APSR where managed realignment is not a viable measure due to urban development of the floodplains.

15 Tidal barrier Yes 1 1 1 -1 2 Yes

A tidal barrier located at Roches Point would eliminate flood damage in the Harbour area. The approximate cost of a 
barrier at this location would be €500million.  The prevention of damages of €1,902million gives a BCR of between 2 and 
5.  The barrier would have a positive social impact due to the elimination of tidal flood damages but could potentially 
have serious environmental impacts due to the sensitive nature of Cork Harbour.  Two tidal barriers in the channels on 
either side of Great Island are also considered to protect the noth of the Harbour AU. 

16 Relocation of at risk assets (roads, 
properties, etc) Yes 0 -999 -999 No

There are a considerable number of assets at risk in the Harbour AU - due to the high number of assets at risk and the 
urban nature of the vast majority, it would not be economically viable to relocate them. Specific areas will be looked in 
the APSRs.

Structural measures

Non-structural measures

Do minimum

Comment
Core Criteria Carry forward to option 

development
Long list of measures

Overall Score



Stage 1 - Crosshaven APSR

Applicable Technical Economic Social Environmental Other

- Do nothing Yes 0 0 0 0 0 Yes (as baseline)

There are 24 properties at risk in Crosshaven APSR (in 0.5% AEP).  There are a number of roads; commercial buildings; 
scenic routes and agricultural land also at risk. Measure carried forward to option development as a baseline against which all 
options will be compared. Initial estimated Present Value Damages (PVD) in Crosshaven are €1.8m for the 0.5 % AEP 
event.

1 Walk away Yes 1 -1 0 0 0 No
The number of properties at risk in Crosshaven would make this measure not viable in economic terms. Cost of measure 
approximately €300k over a 50 year period, however, it is unlikely to have any measurable impact on damage reduction. 
There would also be no appreciable social or environmental benefit.

2 Proactive maintenance Yes 1 -2 0 0 -1 No

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required; removal of 
constrictions/ blockages and regular inspection of at risk areas. Cost of measure over a 50 year period would be 
approximately €2m (based on a team of 3 men carrying out monthly inspections and being on duty during flood events). There 
would be limited savings on damages as flooding would still occur- proactive maintenance not likely to reduce frequency/ 
magnitude of tidal flooding in Crosshaven. Based on a 5% reduction in damages- this option would have a BCR of <<1. 

3 Develop a tidal forecasting system Yes 1 -2 1 0 0 No

The cost of providing a tidal flood warning system (with associated maintenance/ running costs) would be approximately €2m. 
Assuming a reduction in PVD of 20% as a direct result of this measure, it would have a BCR of <<1. There would be a 
positive social benefit due to the reduction in flood damages. A tidal flood forecasting system covering the Harbour AU as a 
whole, would be more beneficial in economic terms.  

4 Targeted public awareness and preparedness campaign Yes 1 -1 1 0 1 Yes
Cost of measure would be approximately €30k (including flood mapping/ public meetings etc) every 5 years. Measure may 
generate up to a 5% reduction in damages giving a BCR of 0.5-1. Again there would be a positive social impact due to 
increase in awareness of flood risk and potential reduction in damages.

5 Individual property protection / flood-proofing Yes 1 1 1 0 3 Yes

The average depth of flooding of properties in Crosshaven is 0.2m with no property flooded to a greater depth than 0.6m, 
therefore individual property protection is a viable measure. The cost of measure approximately €72k initial cost plus further 
€72k replacement cost after 25 years (based on €3000/property). Assuming a 20-50% reduction in damages, BCR of 2-5 
achieved. Social benefit due to reduction in impact of flooding. Measure carried forward to option development stage. Greater 
reduction in damages would be achieved if measure was to operate in conjunction with a tidal flood forecasting system.

6 Rehabilitation, improvement of existing defences No 0 No No tidal defences in this APSR.

7 Improvement in channel conveyance No 0 No No known channel conveyance problems in this APSR.

8 Sediment management No 0 No Not applicable in tidal area. No known sediment problems that would impact flood risk in this APSR

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments Yes 1 -1 1 0 1 Yes

Measure would consist of provision of 800m of sea walls  (up to 1.5m high above ground). Estimated cost of measure 
(including future maintenance) approximately €3.6m. Measure would provide full protection up to a 100yr event but would 
have a BCR of ~0.5-1. Positive social impact due to reduction in flood damage, height of walls limits visual impact as 
generally less than 1.5m above ground.

10 Provision of demountable flood defences Yes 1 -2 1 0 0 No
Possible alternative to the provision of permanent flood walls/ embankments. Estimated cost of demountable defences/ 
storage/ erection during flood event approximately €5m (800m of demountable flood defences). Measure would provide full 
protection up to a 100yr event and would have a BCR <<1. Positive social benefit due to reduction in flood damages. 

11 Use of overland floodways (i.e. allowing flooding of roads in 
a controlled manner) No 0 No No suitable locations in this APSR for overland floodways - measure limited by the urban nature of APSR.

12 Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.) No 0 No Measure not applicable with the constraints of the urban nature of the APSR.

13 Flood storage reservoirs No 0 No No suitable site available for flood storage in this APSR. Flood storage measure would have limited application in tidal areas.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. Crosshaven has been developed on the floodplain of the estuary and limits 
any managed realignment strategy in this APSR.

15 Tidal barrier Yes 1 -999 -998 No
Tidal barrier could be located at entrance to Owenboy estuary, would protect Carrigaline and Crosshaven.  Approximate cost 
of barrier would be €100million but damages prevented would only be ~€10million (including Carrigaline), therefore BCR 
<<<1. 

16 Relocation of at risk assets (roads, properties, etc) Yes 0 -999 -999 No There are a considerable number of assets at risk in Crosshaven- due to the high number of assets at risk and their urban 
nature, it would not be economically viable to relocate them.
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Stage1-Passage West & Monkstown

Applicable Technical Economic Social Environmental Other

- Do nothing Yes 0 0 0 0 0 Yes (as baseline)

There are 55 properties at risk in Passage West/ Monkstown APSR (in 0.5% AEP). There are a number of roads; commercial 
buildings; flora and fauna; scenic routes and agricultural land also at risk. Measure carried forward to option development as a 
baseline against which all options will be compared. Initial estimated Present Value Damages (PVD) in Passage West/ 
Monkstown are €9.5m for the 0.5 % AEP event.

1 Walk away Yes 1 -1 0 0 0 No
The number of properties at risk in Passage West/ Monkstown would make this measure not viable in economic terms. Cost of 
measure approximately €300k over a 50 year period, however, it is unlikely to have any measurable impact on damage 
reduction. There would also be no appreciable social or environmental benefit.

2 Proactive maintenance Yes 1 -2 0 0 -1 No

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required; removal of 
constrictions/ blockages and regular inspection of at risk areas. Cost of measure over a 50 year period would be approximately 
€2m (based on a team of 3 men carrying out monthly inspections and being on duty during flood events). There would be limited 
savings on damages as flooding would still occur- proactive maintenance not likely to reduce frequency/ magnitude of flooding in 
Passage West/ Monkstown. Based on a 5% reduction in damages this measure would have a BCR of <<1. 

3 Develop a tidal forecasting system Yes 1 0 1 0 2 Yes

The cost of providing a tidal flood warning system (with associated maintenance/ running costs) would be approximately €2m. 
Assuming a reduction in PVD of 20% as a direct result of this measure, it would have a CBR of 1. There would be a positive 
social benefit due to the reduction in flood damages. A tidal flood forecasting system covering the Harbour AU as a whole, would 
be more beneficial in economic terms.  

4 Targeted public awareness and preparedness campaign Yes 1 1 1 0 3 Yes
Cost of measure would be approximately €30k (including flood mapping/ public meetings etc) every 5 years. Measure may 
generate up to a 5% reduction in damages giving a BCR of 2-5. Again there would be a positive social impact due to increase in 
awareness of flood risk and potential reduction in damages.

5 Individual property protection / flood-proofing Yes 1 2 1 0 4 Yes

The average depth of flooding of properties in Monkstown/Passage is 0.23m with no property flooded to a greater depth than 
0.6m, therefore individual property protection is a viable measure. The cost of measure approximately €165k initial cost plus 
further €165k replacement cost after 25 years (based on €3000/property). Assuming a 20-50% reduction in damages, BCR of 
>5 achieved. Social benefit due to reduction in impact of flooding. Measure carried forward to option development stage. 
Measure would need to operate in conjunction with a tidal flood forecasting system.

6 Rehabilitation, improvement of existing defences No 0 No No tidal defences in this APSR.

7 Improvement in channel conveyance No 0 No No known channel conveyance problems in this APSR.

8 Sediment management No 0 No Not applicable in tidal area. 

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments Yes 1 -1 1 0 1 Yes

Measure would consist of provision of ~3.8km of sea walls  (up to 1.5m high above ground). Estimated cost of measure 
(including future maintenance) approximately €16.5m. Measure would provide full protection up to a 100yr event and would 
have a BCR of 0.5-1. Positive social impact due to reduction in flood damage, height of walls limits visual impact as generally 
less than 1.5m above ground.

10 Provision of demountable flood defences Yes 1 -1 1 0 1 Yes

Possible alternative to the provision of permanent flood walls/ embankments. Estimated cost of demountable defences/ storage/ 
erection during flood event approximately €20m (3800m of demountable flood defences). Measure would provide full protection 
up to a 100yr event and would have a BCR 0.5-1. Positive social benefit due to reduction in flood damages. Measure would 
need to be combined with a tidal flood forecasting system

11 Use of overland floodways (i.e. allowing flooding of roads in a 
controlled manner) No 0 No No suitable locations in this APSR for overland floodways.

12 Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.) No 0 No Measure not applicable with the topography constraints of the APSR.

13 Flood storage reservoirs No 0 No No suitable site available for flood storage in this APSR. Flood storage measure would have limited application in tidal areas.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. Urban areas and transport networks constructed along coast.

15 Tidal barrier Yes 1 -999 -998 No Cost of tidal barrier to protect Monkstown/Passage would be ~€100 million, therefore BCR would be <<<1.  Would benefit from 
tidal barrier at analysis unit scale (Roche's Point location)

16 Relocation of at risk assets (roads, properties, etc) Yes -2 -999 -1001 No There are a considerable number of assets at risk in Passage West/ Monkstown. Due to the high number of assets at risk and 
their location, it would not be economically viable to relocate them.
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Stage1 - Cobh APSR

Applicable Technical Economic Social Environmental Other

- Do nothing Yes 0 0 0 0 0 Yes (as baseline)

There are 8 properties at risk in Cobh APSR (in 0.5% AEP). There are a number of roads; railway; commercial 
properties; fisheries; scenic routes and agricultural land also at risk. Measure carried forward to option development 
as a baseline against which all options will be compared. Initial estimated Present Value Damages (PVD) in Cobh 
are €5m for the 0.5 % AEP event.

1 Walk away Yes 1 -1 0 0 0 No
The number of properties/ assets at risk in Cobh would make this measure not viable in economic terms. Cost of 
measure approximately €300k over a 50 year period, however, it is unlikely to have any measurable impact on 
damage reduction. There would also be no appreciable social or environmental benefit.

2 Proactive maintenance Yes 1 -2 0 0 -1 No

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required; removal of 
constrictions/ blockages and regular inspection of at risk areas. Cost of measure over a 50 year period would be 
approximately €2m (based on a team of 3 men carrying out monthly inspections and being on duty during flood 
events). There would be limited savings on damages as flooding would still occur- proactive maintenance not likely to 
reduce frequency/ magnitude of flooding in Cobh. Based on a 5% reduction in damages this measure would have a 
BCR of <<1. 

3 Develop a tidal forecasting system Yes 1 -1 0 0 0 No Measure not feasible due to the small number of properties at risk in APSR. However, Cobh APSR would benefit as 
part of a Harbour tidal flood forecasting system.

4 Targeted public awareness and preparedness campaign Yes 1 0 1 0 2 Yes
Cost of measure would be approximately €30k (including flood mapping/ public meetings etc) every 5 years. Measure 
may generate up to a 5% reduction in damages giving a BCR of 1-2. There would be a positive social impact due to 
increase in awareness of flood risk and potential reduction in damages.

5 Individual property protection / flood-proofing Yes 1 2 1 0 4 Yes

Due to the small number of assets at risk, measure would be technically and economically viable although depth of 
flooding at some properties is up to 1.3m (average depth is 0.6m) making this measure less effective. Estimated cost 
approximately €24k (based on €3000/property) initially and €24k replacement costs after 25 years. Assuming 20-30% 
reduction in PVD gives a BCR >5. There would be a social benefit due to reduced flood impacts. Measure carried 
forward to option development stage. 

6 Rehabilitation, improvement of existing defences No 0 No No tidal defences in this APSR. 

7 Improvement in channel conveyance No 0 No No known channel conveyance problems in this APSR.

8 Sediment management No 0 No No known sediment problems that would impact flood risk, in this APSR

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments Yes 1 0 0 0 1 Yes

Measure would consist of provision of 500m of sea walls  (1.5-2m high above ground) in Cobh to protect properties at 
risk and the railway line (which is partially flooded). Estimated cost of measure (including future maintenance) 
approximately €3m. Measure would provide full protection up to a 100yr event and would have a BCR of ~1. Neutral 
social impact as reduction in flood damage offset by visual impact of height of walls. 

10 Provision of demountable flood defences Yes 1 0 1 0 2 Yes

Possible alternative to the provision of permanent flood walls/ embankments. Estimated cost of demountable 
defences/ storage/ erection during flood event approximately €3.5m (500m of demountable flood defences). Measure 
would provide full protection up to a 100yr event and would have a BCR of 1. Positive social benefit due to reduction 
in flood damages. 

11 Use of overland floodways (i.e. allowing flooding of roads in a 
controlled manner) No 0 No No suitable locations in this APSR for overland floodways.

12 Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.) No 0 No Measure not applicable with the urban constraints of the APSR.

13 Flood storage reservoirs No 0 No No suitable sites available for flood storage in this APSR. Flood storage measure would have limited application in 
tidal areas.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. Urban areas and transport networks constructed along coast.

15 Tidal barrier No 0 No Not applicable in this APSR. However Cobh would benefit from a tidal barrier located at the mouth of Cork harbour (to 
be investigated as part of Harbour AU).

16 Relocation of at risk assets (roads, properties, etc) Yes 0 -1 -1 0 -2 No Cost of relocation of at risk properties/people much greater than damages (BCR~<1).  Negative social impact of 
relocating people away from local area.
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Stage1 - Little Island APSR

Applicable Technical Economic Social Environmental Other

- Do nothing Yes 0 0 0 0 0 Yes (as baseline)

There are 21 properties at risk in Little Island APSR (in 0.5% AEP). There are a number of roads; railway; commercial properties; 
flora and fauna; fishing access and agricultural land also at risk. Measure carried forward to option development as a baseline 
against which all options will be compared. Initial estimated Present Value Damages (PVD) in Little Island are €15m for the 
0.5 % AEP event.

1 Walk away Yes 1 -1 0 0 0 No
The number of properties at risk in Little Island would make this measure not viable in economic terms. Cost of measure 
approximately €300k over a 50 year period, however, it is unlikely to have any measurable impact on damage reduction. There 
would also be no appreciable social or environmental benefit.

2 Proactive maintenance Yes 1 -1 0 0 0 No

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required; removal of 
constrictions/ blockages and regular inspection of at risk areas. Cost of measure over a 50 year period would be approximately 
€2m (based on a team of 3 men carrying out monthly inspections and being on duty during flood events). There would be limited 
savings on damages as flooding would still occur- proactive maintenance not likely to reduce frequency/ magnitude of tidal 
flooding in Little Island. Based on a 5% reduction in damages this measure would have a BCR of 0.5-1. 

3 Develop a tidal forecasting system Yes 1 1 1 0 3 Yes

The cost of providing a tidal flood warning system (with associated maintenance/ running costs) would be approximately €2m. 
Assuming a reduction in PVD of 20% as a direct result of this measure, it would have a CBR of 2-5. There would be a positive 
social benefit due to the reduction in flood damages. A tidal flood forecasting system covering the Harbour AU as a whole, would 
be more beneficial in economic terms.  

4 Targeted public awareness and preparedness campaign Yes 1 2 1 0 4 Yes
Cost of measure would be approximately €30k (including flood mapping/ public meetings etc) every 5 years. Measure may 
generate up to a 5% reduction in damages giving a BCR of >5. Again there would be a positive social impact due to increase in 
awareness of flood risk and potential reduction in damages.

5 Individual property protection / flood-proofing Yes 1 2 1 0 4 Yes

There are a number of individual, or small groups, of at risk properties in this APSR that would benefit (21 properties) from 
individual property protection. PVD for these properties are €15m. Cost of measure approximately €63k initial cost plus further 
€63k replacement cost after 25 years (based on €3000/property). Assuming a 20-50% reduction in damages, BCR of >5 
achieved. Social benefit due to reduction in impact of flooding. Measure carried forward to option development stage. Measure 
would need to operate in conjunction with a tidal flood forecasting system.

6 Rehabilitation, improvement of existing defences Yes 2 2 1 0 5 Yes

N25 embankment provides existing defence against flooding to lands in North Esk, north of the N25. Culvert at N8/N25 
interchange allows propoagation of tidal waters nothwards to North Esk. Improvement of existing defences would involve the 
provision of a sluice gate on this culvert to prevent the propoagation of tide waters into this area during high tides or storm surge 
events. Option would cost approxrimately €300k and provide 100% protection to properties. BCR>5.

7 Improvement in channel conveyance No 0 No There are no known channel conveyance problems in this APSR. Measure not applicable.

8 Sediment management No 0 No Not applicable in tidal area. No known sediment problems that would impact flood risk, in this APSR

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments No 0 No Provision of permenant walls and embankments not applicable due to the nature of the flood risk.

10 Provision of demountable flood defences No 0 No Not applicable in this APSR; demountable flood defences would have limited impact on the tidal flooding in Little Island.

11 Use of overland floodways (i.e. allowing flooding of roads in a 
controlled manner) No 0 No No suitable locations in this APSR for overland floodways.

12 Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.) No 0 No Measure not applicable within tidal area as would require significant structural work to operate.

13 Flood storage reservoirs No 0 No No suitable sites available for flood storage in this APSR. Flood storage measure would have limited application in tidal areas.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. Railway and national roads have been developed along the coastline limiting 
the opportunities for managed realignment in this APSR.

15 Tidal barrier No 0 No Not applicable in this APSR. However Little Island would benefit from a tidal barrier located at the mouth of Cork harbour (to be 
investigated as part of Harbour AU).

16 Relocation of at risk assets (roads, properties, etc) No 0 No Cost of relocation of at risk properties/people much greater than damages (BCR~<1).  Negative social impact of relocating 
people away from local area.
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Stage 1 - Glounthaune APSR

Applicable Technical Economic Social Environmental Other

- Do nothing Yes 0 0 0 0 0 Yes (as baseline)

There are 10 properties at risk in Glounthaune APSR (in 0.5% AEP). There are roads; railway; commercial 
properties; flora and fauna; fishing access also at risk. Measure carried forward to option development as a 
baseline against which all options will be compared.  Initial estimated Present Value Damages (PVD) in Little 
Island/ Glounthane are €10m for the 0.5 % AEP event.

1 Walk away Yes 1 -1 0 0 0 No The number of properties/ assets at risk in would make this measure not viable in economic terms

2 Proactive maintenance Yes 1 -1 0 0 0 No

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required; 
removal of constrictions/ blockages and regular inspection of at risk areas. Cost of measure over a 50 year 
period would be approximately €2m (based on a team of 3 men carrying out monthly inspections and being on 
duty during flood events). There would be limited savings on damages as flooding would still occur- proactive 
maintenance not likely to reduce frequency/ magnitude of tidal flooding in Glounthaune. Based on a 5% 
reduction in damages this measure would have a BCR of 0.5-1. 

3 Develop a tidal forecasting system Yes 1 -1 0 0 0 No Measure not feasible due to the small number of properties at risk in APSR. However, APSR would benefit as 
part of a Harbour tidal flood forecasting system.

4 Targeted public awareness and preparedness campaign Yes 1 2 1 0 4 Yes
Cost of measure would be approximately €30k (including flood mapping/ public meetings etc) every 5 years. 
Measure may generate up to a 5% reduction in damages giving a BCR of >5. Again there would be a positive 
social impact due to increase in awareness of flood risk and potential reduction in damages.

5 Individual property protection / flood-proofing Yes 1 2 1 0 4 Yes

There are a number of individual, or small groups, of at risk properties in this APSR that would benefit (10 
properties) from individual property protection. PVD for these properties are  €10m. Cost of measure 
approximately €30k initial cost plus further €30k replacement cost after 25 years (based on €3000/property). 
Assuming a 20-50% reduction in damages, BCR of >5 achieved. Social benefit due to reduction in impact of 
flooding. Measure carried forward to option development stage. Measure would need to operate in conjunction 
with a tidal flood forecasting system.

6 Rehabilitation, improvement of existing defences No 0 No No tidal defences in this APSR

7 Improvement in channel conveyance No 0 No There are no known channel conveyance problems in this APSR. Measure not applicable.

8 Sediment management No 0 No Not applicable in tidal area. No known sediment problems that would impact flood risk, in this APSR

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments Yes 1 1 1 3 Yes

Measure would consist of provision of ~1km of revetments to protect properties at risk. Estimated cost of 
measure (including future maintenance) approximately €1.3m. Measure would provide full protection up to a 
200yr event and would have a BCR of >1.

10 Provision of demountable flood defences No 0 No Not applicable in this APSR; demountable flood defences would have limited impact on the tidal flooding in 
Little Island.

11 Use of overland floodways (i.e. allowing flooding of roads in 
a controlled manner) No 0 No No suitable locations in this APSR for overland floodways.

12 Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.) No 0 No Measure not applicable within tidal area as would require significant structural work to operate.

13 Flood storage reservoirs No 0 No No suitable sites available for flood storage in this APSR. Flood storage measure would have limited 
application in tidal areas.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. Railway and national roads have been developed along the 
coastline limiting the opportunities for managed realignment in this APSR.

15 Tidal barrier No 0 No Not applicable in this APSR. However Glounthaune would benefit from a tidal barrier located at the mouth of 
Cork harbour (to be investigated as part of Harbour AU).

16 Relocation of at risk assets (roads, properties, etc) Yes 1 1 1 3 Yes

There are 10 properties at old Glounthane village that have been developed on harbour flood plain. Lands 
isolated due to railway line which runs to the north. Relocating these at risk assets would cost approximately 
€5m (based on €500k/ property). This measure would have a BCR of ~2. There would be a positive social 
score due to the reduced flooding but this could be offset by moving people away from their locality. 
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Stage 1-Rostellan & Aghada APSR

Applicable Technical Economic Social Environmental Other

- Do nothing Yes 0 0 0 0 0 Yes (as baseline)

There are 41 properties at risk in Rostellan/Aghada APSR (in 0.5% AEP).  There are a number of roads; commercial buildings; 
flora and fauna; scenic routes and agricultural land also at risk. Measure carried forward to option development as a baseline 
against which all options will be compared. Initial estimated Present Value Damages (PVD) in Rostellan_Aghada are €10.2m 
for the 0.5 % AEP event.

1 Walk away Yes 1 -1 0 0 0 No
The number of properties at risk in Rostellan/Aghada would make this measure not viable in economic terms. Cost of measure 
approximately €300k over a 50 year period, however, it is unlikely to have any measurable impact on damage reduction. There 
would also be no appreciable social or environmental benefit.

2 Proactive maintenance Yes 1 -2 1 0 0 No

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required; removal of constrictions/ 
blockages and regular inspection of at risk areas. Cost of measure over a 50 year period would be approximately €2m (based on a 
team of 3 men carrying out monthly inspections and being on duty during flood events). There would be limited savings on 
damages as flooding would still occur- proactive maintenance not likely to reduce frequency/ magnitude of tidal flooding in 
Rostellan/Aghada. Based on a 5% reduction in damages- this option would have a BCR of <<1. 

3 Develop a tidal forecasting system Yes 1 0 1 0 2 Yes

The cost of providing a tidal flood warning system (with associated maintenance/ running costs) would be approximately €2m. 
Assuming a reduction in PVD of 20% as a direct result of this measure, it would have a CBR of ~1 . A more detailed analysis of the 
form/ level of tidal flood forecasting and costs will be detailed in stage 3. There would be a positive social benefit due to the 
reduction in flood damages. A tidal flood forecasting system covering the Harbour AU as a whole, would be more beneficial in 
economic terms. Measure carried forward to option development stage. 

4 Targeted public awareness and preparedness campaign Yes 1 1 1 0 3 Yes
Cost of measure would be approximately €30k (including flood mapping/ public meetings etc) every 5 years. Measure may 
generate up to a 5% reduction in damages giving a BCR of 2. Again there would be a positive social impact due to increase in 
awareness of flood risk and potential reduction in damages.

5 Individual property protection / flood-proofing Yes 1 2 1 0 4 Yes

There are a number of individual, or small groups, of at risk properties in this APSR that would benefit from individual property 
protection. PVD for these properties are €10.2m - cost of measure approximately €123k initial cost plus further €123k replacement 
cost after 25 years (based on €3000/property). Assuming a 20-50% reduction in damages, BCR of >5 achieved. Social benefit due 
to reduction in impact of flooding. Measure carried forward to development stage. Measure would need to operate in conjunction 
with a tidal flood forecasting system.

6 Rehabilitation, improvement of existing defences No 0 No No tidal defences in this APSR

7 Improvement in channel conveyance No 0 No There are no known channel conveyance problems in this APSR. Measure not applicable.

8 Sediment management No 0 No Not applicable in tidal area. No known sediment problems that would impact flood risk, in this APSR

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments Yes 1 0 1 0 2 Yes

Measure would consist of provision of ~1.8km of sea walls  (up to 1.2m high) in Rostellan and Aghada. Estimated cost of measure 
(including future maintenance) approximately €5m. Measure would provide full protection up to a 100yr event and would have a 
BCR of 1-2. Positive social impact due to reduction in flood damages. Any possible environmental impacts would be mitigated in 
detailed design.

10 Provision of demountable flood defences Yes 1 0 1 0 2 Yes

Possible alternative to the provision of permanent flood walls/ embankments. Estimated cost of demountable defences/ storage/ 
erection during flood event approximately €7.5m (1800m of demountable flood defences). Measure would provide full protection up 
to a 100yr event and would have a BCR of ~1. Positive social benefit due to reduction in flood damages. Measure would need to be 
implemented with a tidal flood forecasting system.

11 Use of overland floodways (i.e. allowing flooding of roads in a 
controlled manner) No 0 No No suitable locations in this APSR for overland floodways.

12 Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.) No 0 No Measure not applicable within tidal area- measure would require significant structural work to operate.

13 Flood storage reservoirs No 0 No No suitable sites available for flood storage in this APSR. Flood storage measure would have limited application in tidal areas.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. Transport routes (R630) have been developed along the floodplain- limiting the 
opportunities for managed realignment in this APSR.

15 Tidal barrier No 0 No Not applicable in this APSR. However Rostellan/Aghada would benefit from a tidal barrier located at the mouth of Cork harbour (to 
be investigated as part of Harbour AU).

16 Relocation of at risk assets (roads, properties, etc) Yes -2 -999 -1001 No There are a large number of properties/ assets at risk in Rostellan/Aghada; due to the number of assets at risk and their location, it 
would not be economically viable to relocate them.
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Stage 1 - Carrigaline APSR

Applicable Technical Economic Social Environmental Other

- Do nothing Yes 0 0 0 0 0 Yes (as baseline)

There are 129 properties at risk in Carrigaline APSR (in 0.5% AEP).  There are a number of roads; commercial buildings; 
angling areas; flora and fauna; scenic routes and agricultural land also at risk. Measure carried forward to option development 
as a baseline against which all options will be compared.  Initial estimated Present Value Damages (PVD) in Carrigaline are 
€8.3m for the 0.5 % AEP event.

1 Walk away Yes 1 -1 0 0 0 No
The number of properties at risk in Carrigaline would make this measure not viable in economic terms. Cost of measure 
approximately €300k over a 50 year period, however, it is unlikely to have any measurable impact on damage reduction. There 
would also be no appreciable social or environmental benefit.

2 Proactive maintenance Yes 1 -2 0 0 -1 No

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required; removal of 
constrictions/ blockages and regular inspection of at risk areas. Cost of measure over a 50 year period would be approximately 
€2m (based on a team of 3 men carrying out monthly inspections and being on duty during flood events). There would be limited 
savings on damages as flooding would still occur- proactive maintenance not likely to reduce frequency/ magnitude of tidal 
flooding in Carrigaline. Based on a 5% reduction in damages this measure would have a BCR of <<1. 

3 Develop a tidal forecasting system Yes 1 -1 1 0 1 Yes

The cost of providing a tidal flood warning system (with associated maintenance/ running costs) would be approximately €2m. 
Assuming a reduction in PVD of 20% as a direct result of this measure, it would have a CBR of 0.5-1 . A more detailed analysis 
of the form/ level of tidal flood forecasting and costs will be detailed in stage 3. There would be a positive social benefit due to 
the reduction in flood damages. A tidal flood forecasting system covering the Harbour AU as a whole, would be more beneficial 
in economic terms. Measure carried forward to option development stage. 

4 Targeted public awareness and preparedness campaign Yes 1 1 1 0 3 Yes
Cost of measure would be approximately €30k (including flood mapping/ public meetings etc) every 5 years. Measure may 
generate up to a 5% reduction in damages giving a BCR of 2-5. Again there would be a positive social impact due to increase in 
awareness of flood risk and potential reduction in damages.

5 Individual property protection / flood-proofing Yes 1 2 1 0 4 Yes

There are a number of individual, or small groups, of at risk properties in this APSR that would benefit from individual property 
protection. PVD for these properties are  €8.3m - cost of measure approximately €387k initial cost plus further €387k 
replacement cost after 25 years (based on €3000/property). Assuming a 20-50% reduction in damages, BCR of >5 achieved. 
Social benefit due to reduction in impact of flooding. Measure carried forward to development stage. Measure would need to 
operate in conjunction with a tidal flood forecasting system.

6 Rehabilitation, improvement of existing defences No 0 No No tidal defences in this APSR

7 Improvement in channel conveyance No 0 No There are no known channel conveyance problems in this APSR. Measure not applicable.

8 Sediment management No 0 No Not applicable in tidal area. No known sediment problems that would impact flood risk, in this APSR

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments Yes 1 -1 1 0 1 Yes

Measure would consist of provision of ~2km of sea/flood walls  (1.5-2m high) in Carrigaline. Estimated cost of measure 
(including future maintenance) approximately €11m. Measure would provide full protection up to a 100yr event and would have 
a BCR of 0.5-1. Positive social impact due to reduction in flood damage, height of walls above ground up to 1.2m, therefore 
limited negative visual impact.

10 Provision of demountable flood defences Yes 1 -1 1 0 1 Yes
Possible alternative to the provision of permanent flood walls/ embankments. Estimated cost of demountable defences/ storage/ 
erection during flood event approximately €12m (2000m of demountable flood defences). Measure would provide full protection 
up to a 100yr event and would have a BCR of 0.5-1. Positive social benefit due to reduction in flood damages. 

11 Use of overland floodways (i.e. allowing flooding of roads in a 
controlled manner) No 0 No No suitable locations in this APSR for overland floodways.

12 Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.) No 0 No Measure not applicable with the constraints of the urban development in Carrigaline.

13 Flood storage reservoirs No 0 No No suitable sites available for flood storage in this APSR. Flood storage measure would have limited application in tidal areas.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. Carrigaline and various transport routes have been developed along the 
floodplain- limiting the opportunities for managed realignment in this APSR.

15 Tidal barrier Yes 1 -999 -998 No
A tidal barrier could be located in the Owenboy estuary downstream of town.  The approximate cost of a barrier in this location 
would be €100 million and therefore the measure is ruled out as the BCR would be <<<1.  Carrigaline would benefit from a tidal 
barrier located at Roche's Point to protect the full harbour area.

16 Relocation of at risk assets (roads, properties, etc) Yes -2 -999 -1001 No There are a large number of properties/ assets at risk in Carrigaline- due to the high number of assets at risk and their urban 
nature, it would not be economically viable to relocate them.

Structural measures

Non-structural measures
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Stage 1 - Cork City APSR

Applicable Technical Economic Social Environmental Other

- Do nothing Yes 0 0 0 0 0 Yes (as baseline)

There are 1892 properties at risk in Cork City APSR (in 0.5% AEP). There are a number of roads; railway; commercial buildings; 
surgeries; sports facilities; flora and fauna; scenic routes and protected structures also at risk. Measure carried forward to option 
development as a baseline against which all options will be compared.Initial estimated Present Value Damages (PVD) in Cork City
are €1,555m for the 0.5 % AEP event.

1 Walk away Yes 1 -2 0 0 -1 No
There are a large number of properties at risk in Cork City, due to the tidal flooding. The number of properties/ assests at risk would 
make this measure not viable in economic terms. Cost of measure approximately €2m over a 50 year period, however, it is unlikely to 
have any measurable impact on damage reduction. There would also be no appreciable social or environmental benefit.

2 Proactive maintenance Yes 1 2 0 0 3 Yes

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required; removal of constrictions/ 
blockages and regular inspection of at risk areas. Cost of measure over a 50 year period would be approximately €6m (based on a 
team of 10 men carrying out monthly inspections and being on duty during flood events). There would be limited savings on damages 
as flooding would still occur- proactive maintenance not likely to reduce frequency/ magnitude of tidal flooding in Cork City. Based on a
5% reduction in damages- this option would have a BCR of >5. 

3 Develop a tidal forecasting system Yes 1 2 1 0 4 Yes
The cost of providing a tidal flood warning system (with associated maintenance/ running costs) would be approximately €2m. 
Assuming a reduction in PVD of 20% as a direct result of this measure, it would have a CBR of >5. There would be a positive social 
benefit due to the reduction in flood damages. Carried forward to option development.

4 Targeted public awareness and preparedness campaign Yes 1 2 1 0 4 Yes
Cost of measure would be approximately €100k (including flood mapping/ public meetings etc) every 5 years. Measure may generate 
up to a 5% reduction in damages giving a BCR of >5. Again there would be a positive social impact due to increase in awareness of 
flood risk and potential reduction in damages.

5 Individual property protection / flood-proofing Yes 1 2 1 0 4 Yes

The vast majority of properties at risk are located in Cork City where a significant number of buildings would benefit from individual 
property protection. PVD for these properties are €1555m - cost of measure approximately €4.7m initial cost plus further €4.7m 
replacement cost after 25 years (based on €3000/property). Assuming a 20-50% reduction in damages, BCR of >5 achieved. Social 
benefit due to reduction in impact of flooding. Measure carried forward to option development stage. Measure would need to operate 
in conjunction with a tidal flood forecasting system.

6 Rehabilitation, improvement of existing defences No 0 No No tidal defences in this APSR

7 Improvement in channel conveyance No 0 No There are no known channel conveyance problems in this APSR. Measure not applicable.

8 Sediment management No 0 No Not applicable in tidal area. No known sediment problems that would impact flood risk in this APSR

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments Yes 1 2 0 0 3 Yes

Measure would consist of provision of ~6.7km of sea/flood walls  (1.5-2m high above ground level) at various points in Cork City 
APSR. Estimated cost of measure (including future maintenance) approximately €35.7m. Measure would provide full protection up to 
a 100yr event and would have a BCR of >5. Measure carried forward to development stage. Neutral social impact as reduction in 
flood damage offset by visual impact of height of walls.  Measure could also be combined with other measures to reduce height, will 
be investigated in stage 3.

10 Provision of demountable flood defences No 1 2 0 0 3 Yes

Possible alternative to the provision of permanent flood walls/ embankments. Estimated cost of demountable defences/ storage/ 
erection during flood event approximately €40m (6700m of demountable flood defences). Measure would provide full protection up to 
a 100yr event and would have a BCR of >5. Positive social benefit due to reduction in flood damages. Measure carried forward to 
development stage but would need to be combined with flood warning to be fully effective.

11 Use of overland floodways (i.e. allowing flooding of roads in 
a controlled manner) No 0 No No suitable locations in this APSR for overland floodways.

12 Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.) No 0 No Measure not applicable with the constraints of the urban development in Cork City.

13 Flood storage reservoirs No 0 No No suitable sites available for flood storage in this APSR. Flood storage measure would have limited application in tidal areas.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. Cork City and various transport routes have been developed along the floodplain- 
limiting the opportunities for managed realignment in this APSR.

15 Tidal barrier Yes 1 2 1 -1 3 Yes
A tidsal barrier near the crossing of the Jack Lynch tunnel will be considered for protecting Cork City,  The approximate cost of 
providing barriers is€100 million, giving a BCR of >5 .  There would be social benefit due to the significant reduction in flood damage.  
Due to the senstive nature of Cork Harbour and its SAC status, there would be a negative environmental impact.

16 Relocation of at risk assets (roads, properties, etc) Yes 0 -999 -999 No There are a large number of properties/ assets at risk in Cork City- due to the high number of assets at risk and their urban nature, it 
would not be economically viable to relocate them.
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Stage 1 - Midleton APSR

Applicable Technical Economic Social Environmental Other

- Do nothing Yes 0 0 0 0 0 Yes (as baseline)

There are 142 properties at risk in Midleton APSR (in 0.5% AEP). There are a number of roads; commercial buildings; 
surgeries; protected structures; angling areas; flora and fauna; scenic routes and agricultural land also at risk. Measure 
carried forward to option development as a baseline against which all options will be compared.  Initial estimated Present 
Value Damages (PVD) in Midleton are €35.4m for the 0.5 % AEP event.

1 Walk away Yes 1 -2 0 0 -1 No

There are a considerable number of properties at risk in Midleton, due to the tidal flooding. The number of properties/ assests 
at risk would make this measure not viable in economic terms. Cost of measure approximately €600k over a 50 year period, 
however, it is unlikely to have any measurable impact on damage reduction. There would also be no appreciable social or 
environmental benefit.

2 Proactive maintenance Yes 1 -2 0 0 -1 No

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required; removal of 
constrictions/ blockages and regular inspection of at risk areas. Cost of measure over a 50 year period would be 
approximately €4m (based on a team of 6 men carrying out monthly inspections and being on duty during flood events). There 
would be limited savings on damages as flooding would still occur- proactive maintenance not likely to reduce frequency/ 
magnitude of tidal flooding in Midleton. Based on a 5% reduction in damages- this option would have a BCR of <<1. 

3 Develop a tidal forecasting system Yes 1 1 1 0 3 Yes

The cost of providing a tidal flood warning system (with associated maintenance/ running costs) would be approximately €2m. 
Assuming a reduction in PVD of 20% as a direct result of this measure, it would have a BCR of 2-5 . A more detailed analysis 
of the form/ level of tidal flood forecasting and costs will be detailed in stage 3. There would be a positive social benefit due to 
the reduction in flood damages. A tidal flood forecasting system covering the Harbour AU as a whole, would be more 
beneficial in economic terms. 

4 Targeted public awareness and preparedness campaign Yes 1 2 1 0 4 Yes
Cost of measure would be approximately €50k (including flood mapping/ public meetings etc) every 5 years. Measure may 
generate up to a 5% reduction in damages giving a BCR >5. Again there would be a positive social impact due to increase in 
awareness of flood risk and potential reduction in damages.

5 Individual property protection / flood-proofing Yes 1 2 1 0 4 Yes

Significant number of buildings would benefit from individual property protection. PVD for these properties are €134.5m - cost 
of measure approximately €0.4m initial cost plus further €0.4m replacement cost after 25 years (based on €3000/property). 
Assuming a 20-50% reduction in damages, BCR of >5 achieved. Social benefit due to reduction in impact of flooding. 
Measure carried forward to option development stage. Measure would need to operate in conjunction with a tidal flood 
forecasting system.

6 Rehabilitation, improvement of existing defences No 0 No No tidal defences in this APSR

7 Improvement in channel conveyance No 0 No

Dredging/ desilting could be considered downstream of Midleton to improve the channel capacity. However this measure is 
generally not sustainable due to the regular maintenance/ dredging required to retain the increased capacity. Measure would 
have significant costs and would have limited effect on reducing damages. Measure would also be limited by the presence of 
intertidal habitats of internationally important SAC, SPA (and NHA) to the south of Midleton, which are sensitive to increased 
flows and may constrain solutions.  

8 Sediment management No 0 No Not applicable in tidal area. No known sediment problems that would impact flood risk in this APSR

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments Yes 1 1 0 0 2 Yes

Measure would consist of provision of ~3.5km of sea walls  (1.5-2m high) at Midleton. Estimated cost of measure (including 
future maintenance) approximately €18.5m. Measure would provide full protection up to a 100yr event and would have a BCR 
of ~2. Measure carried forward to development stage. Neutral social impact as reduction in flood damage offset by visual 
impact of height of walls in some locations.  Measure could also be combined with other measures to reduce height, will be 
investigated in stage 3.

10 Provision of demountable flood defences Yes 1 1 1 0 3 Yes

Possible alternative to the provision of permanent flood walls/ embankments. Estimated cost of demountable defences/ 
storage/ erection during flood event approximately €20.5m (3500m of demountable flood defences). Measure would provide 
full protection up to a 100yr event and would have a BCR of 1-2. Positive social benefit due to reduction in flood damages. 
Measure carried forward to development stage but would need to be combined with flood warning to be fully effective.

11 Use of overland floodways (i.e. allowing flooding of roads in 
a controlled manner) No 0 No No suitable locations in this APSR for overland floodways.

12 Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.) No 0 No Measure not applicable with the constraints of the urban development in Midleton.

13 Flood storage reservoirs No 0 No No suitable sites available for flood storage in this APSR. Flood storage measure would have limited application in tidal 
areas.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. The town of Midleton (and a national road) have been developed along 
the floodplain- limiting the opportunities for managed realignment in this APSR.

15 Tidal barrier Yes 0 No Not applicable in this APSR. However Midleton would benefit from tidal barriers located in other APSRs/ AU (i.e at the mouth 
of Cork harbour; East Passage).

16 Relocation of at risk assets (roads, properties, etc) Yes -2 -999 -1001 No There are a considerable number of properties/ assets at risk in Midleton- due to the high number of assets at risk and their 
urban nature, it would not be economically viable to relocate them.

Comment

Do minimum

Non-structural measures

Structural measures

Long list of measures
Core Criteria

Overall Score
Carry forward to option 
development



Stage 1 - Glanmire APSR

Applicable Technical Economic Social Environmental Other

- Do nothing Yes 0 0 0 0 0 Yes (as baseline)

There are 25 properties at risk in Glanmire/ Sallybrook APSR (in 0.5% AEP). There are a number of roads; a bridge; 5 
commercial properties; 3 protected structures; flora and fauna; scenic landscapes and agricultural land also at risk. 
Measure carried forward to option development as a baseline against which all options will be compared. Initial estimated 
Present Value Damages (PVD) in Glanmire/ Sallybrook are €0.5m for the 0.5% AEP event.

1 Walk away Yes 1 -2 0 0 -1 No

There are a limited number of properties at risk in Glanmire/ Sallybrook APSR- however PVD are considerable. The extent 
of the PVD would make this measure not viable in economic terms. Cost of measure approximately €600k over a 50 year 
period, however, it is unlikely to have any measurable impact on damage reduction. There would also be no appreciable 
social or environmental benefit.

2 Proactive maintenance Yes 1 -2 0 0 -1 No

Proactive maintenance would concentrate on maintaining existing defences; dredging/ desilting if required; removal of 
constrictions/ blockages and regular inspection of at risk areas. Vegetation and sediment build-up around bridges (e.g. 
Glanmire Bridge) would be removed as part of this measure. Cost of measure over a 50 year period would be approximately
€2m (based on a team of 3 men carrying out monthly inspections and being on duty during flood events). There would be 
limited savings on damages as flooding would still occur- proactive maintenance not likely to reduce frequency/ magnitude 
of flooding in Glanmire/ Sallybrook APSR. Based on a 5% reduction in damages this measure would have a BCR of <<1. 

3 Develop a tidal forecasting system No No
The number of properties at risk in Rostellan/Aghada would make this measure not viable in economic terms. Cost of 
measure approximately €300k over a 50 year period, however, it is unlikely to have any measurable impact on damage 
reduction. There would also be no appreciable social or environmental benefit.

4 Targeted public awareness and preparedness campaign Yes 1 1 1 0 3 Yes
Measure would be better addressed as part of a catchment wide awareness campaign but could focus at APSR level if 
resources permit. Cost of measure would be approximately €10k (including flood mapping/ public meetings etc) every 5 
years. Measure may generate up to a 5% reduction in damages giving a BCR of 5.

5 Individual property protection / flood-proofing Yes 1 -1 1 0 1 Yes

Due to the small number of assets at risk, measure would be technically and economically viable. Estimated cost 
approximately €75k (based on €3000 per property) initially and €75k replacement costs after 25 years. Assuming 20-50% 
reduction in PVD gives a BCR of between 0.5 and 1. There would be a social benefit due to reduced flood imacts. Measure 
carried forward to development stage. 

6 Rehabilitation, improvement of existing defences Yes 0 No No existing defences in this APSR.

7 Improvement in channel conveyance No 0 No

The tributaries running through Sallybrook may benefit from a programme of dredging/ desilting. In order to retain any 
increased capacity, a regular dredging programme would be needed. Measure would have significant costs and would have
limited effect on reducing damages. Due to the limted number of properties at risk, measure is ruled out on economic 
grounds  Measure would also be limited by the environmental constraints relating to angling access, structures (e.g. 
bridges) designated for their cultural heritage importance and the downstream intertidal NHA. 

8 Sediment management No 0 No No known sediment problems in this APSR. However dredging/ desilting may be carried out where appropriate as part of a 
maintenance programme.

9 Provision of permanent flood walls/ sea walls/ revetments/ 
embankments Yes 1 -1 1 0 1 Yes

Measure would consist of provision of ~1.4km of flood walls  (1.2-2m high above ground) at four locations in Glanmire and 
Sallybrook. Estimated cost of measure (including future maintenance) approximately €8m. Measure would provide full 
protection up to a 100yr event and would have a BCR of 0.5-1. Positive social impact due to reduction in flood damage but 
height of walls in some (limited) areas would have significant visual impact however, this could be mitigated by combining 
with other measures to reduce height, will be investigated in stage 3. Measures would need to take account of 
environmental constraints relating to angling access and structures (e.g. bridges) designated for their cultural heritage 
importance. 

10 Provision of demountable flood defences Yes 1 -1 1 0 1 Yes

Possible alternative to the provision of permanent flood walls/ embankments. Estimated cost of demountable defences/ 
storage/ erection during flood event approximately €9m (1400m of demountable flood defences). Measure would provide full
protection up to a 100yr event and would have a BCR of 0.5-1. Positive social benefit due to reduction in flood damages. 
Measure carried forward to development stage but would need to be combined with flood warning to be fully effective.

11 Use of overland floodways (i.e. allowing flooding of roads in 
a controlled manner) No 0 No No suitable overland floodway route to direct floodwaters away from at risk properties due to extent of urban development.

12 Flow diversion (full diversion / bypass channel, flood relief 
channel, etc.) No 0 No Measure not applicable with the constraints of the urban development in Glanmire and Sallybrook.

13 Flood storage reservoirs No 0 No

Glanmire/ Sallybrook APSR would benefit from flood storage however due to the urban development of Sallybrook and 
Glanmire, a suitable site would be difficult to find. Therefore a site in the upstream catchment  of each river (Glashaboy and 
Butlerstown) would be the only option; where suitable locations are constrained by angling, scenic landscapes, roads and 
development. Approximate cost of two storage reservoirs could be approximately €16m.  Assuming the damages in 
Glanmire/ Sallybrook APSR would be reduced by at least 50% gives a BCR of <<1.  There would be a positive social 
impact due to a reduction in flood damages and potential for environmental enhancement and increased biodiversity due to 
the flood storage sites.  However, solutions would be constrained due to angling areas and impact on downstream intertidal 
NHA.

14 Managed realignment No 0 No Managed realignment not applicable in this APSR. Flooded assets are located in the natural floodplain, no benefits to be 
achieved by managed realignment in this APSR. 

15 Tidal barrier No 0 No Restricted to tidal areas - not applicable.

16 Relocation of at risk assets (roads, properties, etc) Yes -2 -999 -1001 No There are a number of properties/ assets at risk in Glanmire/ Sallybrook- due to the number of assets at risk and their urban
nature, it would not be economically or socially viable to relocate them.
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Costs summary for all of the proposed options

Option 1 Option 2 Option 3 Option 4 Option 1 Option 2 Option 1 Option 2 Option 3 Option 1 Option 2 Option 3 Option 1 Option 2 Option 1 Option 2 Option 1 Option 2 Option 3

0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP
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2 Proactive maintenance 31,506,114

3a Develop a flood forecasting system (fluvial)

3b Develop a flood forecasting system (tidal) 1,221,186 1,124,398 1,124,398

4 Targeted public awareness and preparedness campaign 1,264,031 72,144 121,806 121,806 72,144 72,144
5 Individual property protection / flood-proofing 7,178,110 42,629 155,388 13,751 41,254 28,877
6 Rehabilitation, improvement of existing defences 110,588
7 Improvement in channel conveyance
8 Sediment management
9 Provision of permanent flood walls/embankments 706,619 2,673,976 0 1,214,376 1,146,866 0 890,505

10 Provision of demountable flood defences 0 219,288

11
Use of overland floodways (i.e. allowing flooding of roads 
in a controlled manner) 

12
Flow diversion (full diversion / bypass channel, flood 
relief channel, etc.)

13 Flood storage reservoirs 
14 Managed realignment
15 Tidal barrier 1,677,432,092 195,864,442
16 Relocation of at risk assets (roads, properties, etc) 2,179,331

Total basic costs (Euro) * 31,506,114 9,663,326 1,678,556,490 196,988,840 114,773 706,619 277,194 2,673,976 135,557 1,214,376 1,366,154 0 0 110,588 113,398 101,022 890,505 2,179,331

1 Basic Construction Cost C 1,678,556,490 196,988,840 706,619 2,673,976 1,214,376 1,366,154 0 110,588 890,505

2 Contingency 20% of C 335,711,298 39,397,768 141,324 534,795 242,875 273,231 0 22,118 178,101

3 Design Team Fees & Expenses
3.1a Engineering Consultants1

Cost of works <€126, 973.81   10% of C
C from to €126,973.81 to €380,921.42 €2,539.48 + 8% of C
C from to €380,921.42 to €634,869.02 €6,348.69 + 7% of C
C from to €634,869.02 to €1, 269,738.10 €12,697.38 + 7% of C
C from to €1,269,738.10 to €3,174,345.20 €19,046.07 + 5.5% of C
C from to €3,174,345.20 to €6,348,690.40 €34,917.80 + 5% of C
C from to €6,348690.40 to €12,697,381.00 €66,661.25 + 4.5% of C
C from to €12,697,381.00 to €25,394,762.00 €98,404.70 + 4.5% of C
Over €25,394,762 €161,891.16 + 4% of C

3.1b For Reinforced Concrete Portion of Works1

Cost of RC Portion under €634,869.02 3% of CRC 

RC Portion from €634,869.02 to €2,539,476.20 €6,348.69 + 2.5% of CRC

RC Portion from €2,539,476.20 to to €5,078,952.30 €19,046.07 + 2% of CRC 

RC Portion over €5,078,952.30 €44,440.83 + 1.5% of CRC

3.1c Alternative Method (instead of 3.1a & 3.1b) 6% of C 100,713,389 11,819,330 42,397 160,439 72,863 81,969 0 6,635 53,430

3 Environmental Consultants 5% of C 2,500,000 2,500,000 35,331 133,699 60,719 68,308 0 5,529 44,525

3 Economic Consultants 0.5% of C 2,500,000 984,944 3,533 13,370 6,072 6,831 0 553 4,453

3 Specialist Consultants 2.5% of C 5,000,000 5,000,000 17,665 66,849 30,359 34,154 0 2,765 22,263

Based on time cost 
estimate

4 Site Supervision
Clerk of works / Annum = 
€120,000 360,000 360,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000
Resident Engineer / Annum 
= €130,000 390,000 390,000 32,500 32,500 32,500 32,500 32,500 32,500 32,500

5 Allowance for Archaeology 15% of C 5,000,000 5,000,000 105,993 401,096 182,156 204,923 0 16,588 133,576

6 Allowance for Environmental Mitigating Measures 6% of C 10,000,000 10,000,000 42,397 160,439 72,863 81,969 0 6,635 53,430

7 Allowance for Compensation and Land Acquisition 10% to 12.5% of C 2,500,000 2,500,000 88,327 334,247 151,797 170,769 0 13,823 111,313

8 Allowance for Art2

Construction cost upto  €2,550,000 1% of C
Construction Cost €2,550,000 to €6,300,000 1% of C, Max €38,000.00 7,066
Construction Cost €6,300,00 to €12,700,000 Max €51,000.00 51,000 12,144 13,662 0 1,106 8,905
Construction Cost in excess of €12,700,000 Max €64,000.00 64,000 64,000

9 NPV Maintenance C x 1.5% x 22.48 566,009,248 66,424,637 238,272 901,665 409,487 460,667 0 37,290 300,278

31,506,114 9,663,326 2,709,304,425 341,429,519 114,773 1,491,425 277,194 5,494,074 0 135,557 2,518,211 2,825,137 0 0 286,131 113,398 101,022 1,863,280 2,179,331

1  Source = Department of Finance Circular Ref:- 11/87

Benefit cost analysis for all of the proposed options

Total PV costs for option Euro 31,506,114 9,663,326 2,709,304,425 341,429,519 114,773 1,491,425 277,194 5,494,074 135,557 2,518,211 2,825,137 286,131 113,398 101,022 1,863,280 2,179,331
Total PV damages to 0.5% tidal Euro 90,947,342 90,947,342 90,947,342 79,773,649 181,959 181,959 1,019,578 1,019,578 2,149,397 2,149,397 2,149,397 14,400,967 14,400,967 830,606 830,606 830,606
Total benefits resulting from option Euro 909,473 48,747,775 90,947,342 79,773,649 145,568 181,959 815,663 1,019,578 567,441 2,149,397 2,149,397 14,256,958 7,373,295 482,416 830,606 171,178
Benefit cost ratio 0.0 5.0 0.03 0.2 1.3 0.1 2.9 0.19 4.2 0.9 0.8 49.8 65.0 4.8 0.4 0.1
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2  Source = Section 4.2 (page 21) of "Public Art : Per Cent for Art Scheme, 
General National Guidelines 2004
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Costs summary for all of the proposed options
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2 Proactive maintenance

3a Develop a flood forecasting system (fluvial)

3b Develop a flood forecasting system (tidal)

4 Targeted public awareness and preparedness campaign
5 Individual property protection / flood-proofing
6 Rehabilitation, improvement of existing defences
7 Improvement in channel conveyance
8 Sediment management
9 Provision of permanent flood walls/embankments

10 Provision of demountable flood defences

11
Use of overland floodways (i.e. allowing flooding of roads 
in a controlled manner) 

12
Flow diversion (full diversion / bypass channel, flood 
relief channel, etc.)

13 Flood storage reservoirs 
14 Managed realignment
15 Tidal barrier
16 Relocation of at risk assets (roads, properties, etc)

Total basic costs (Euro) * 

1 Basic Construction Cost C

2 Contingency 20% of C

3 Design Team Fees & Expenses
3.1a Engineering Consultants1

Cost of works <€126, 973.81   10% of C
C from to €126,973.81 to €380,921.42 €2,539.48 + 8% of C
C from to €380,921.42 to €634,869.02 €6,348.69 + 7% of C
C from to €634,869.02 to €1, 269,738.10 €12,697.38 + 7% of C
C from to €1,269,738.10 to €3,174,345.20 €19,046.07 + 5.5% of C
C from to €3,174,345.20 to €6,348,690.40 €34,917.80 + 5% of C
C from to €6,348690.40 to €12,697,381.00 €66,661.25 + 4.5% of C
C from to €12,697,381.00 to €25,394,762.00 €98,404.70 + 4.5% of C
Over €25,394,762 €161,891.16 + 4% of C

3.1b For Reinforced Concrete Portion of Works1

Cost of RC Portion under €634,869.02 3% of CRC 

RC Portion from €634,869.02 to €2,539,476.20 €6,348.69 + 2.5% of CRC

RC Portion from €2,539,476.20 to to €5,078,952.30 €19,046.07 + 2% of CRC 

RC Portion over €5,078,952.30 €44,440.83 + 1.5% of CRC

3.1c Alternative Method (instead of 3.1a & 3.1b) 6% of C

3 Environmental Consultants 5% of C

3 Economic Consultants 0.5% of C

3 Specialist Consultants 2.5% of C

Based on time cost 
estimate

4 Site Supervision
Clerk of works / Annum = 
€120,000
Resident Engineer / Annum 
= €130,000

5 Allowance for Archaeology 15% of C

6 Allowance for Environmental Mitigating Measures 6% of C

7 Allowance for Compensation and Land Acquisition 10% to 12.5% of C

8 Allowance for Art2

Construction cost upto  €2,550,000 1% of C
Construction Cost €2,550,000 to €6,300,000 1% of C, Max €38,000.00 
Construction Cost €6,300,00 to €12,700,000 Max €51,000.00
Construction Cost in excess of €12,700,000 Max €64,000.00

9 NPV Maintenance C x 1.5% x 22.48

1  Source = Department of Finance Circular Ref:- 11/87

Benefit cost analysis for all of the proposed options

Total PV costs for option Euro
Total PV damages to 0.5% tidal Euro
Total benefits resulting from option Euro
Benefit cost ratio
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Douglas/Togher 
APSR

Option 1 Option 2 Option 3 Option 1 Option 2 Option 3 Option 1 Option 2 Option 1 Option 2 Option 3 Option 1 Option 2 Option 3 Option 1 Option 1 Option 2 Option 3 Option 4 Option 5

0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP 0.5% AEP

224,822 18,299,256

N/A N/A 1,124,398 1,124,398

72,144 72,144 N/A 171,468 171,468 1,264,031
56,380 45,379 N/A 394,659 402,909 5,965,257

3,082,502 3,082,502 3,137,136 N/A 4,841,211 N/A 4,158,938 0 71,277,103 27,228,130
416,830 N/A N/A 0 7,244,682

128,524 3,082,502 3,499,332 117,523 3,137,136 0 224,822 0 566,127 4,841,211 574,377 4,158,938 0 18,299,256 8,353,685 71,277,103 35,597,209

3,082,502 3,499,332 3,137,136 4,841,211 4,158,938 71,277,103 34,472,812

616,500 699,866 627,427 968,242 831,788 14,255,421 6,894,562

184,950 209,960 188,228 290,473 249,536 4,276,626 2,068,369

154,125 174,967 156,857 242,061 207,947 3,563,855 1,723,641

15,413 17,497 15,686 24,206 20,795 356,386 172,364

77,063 87,483 78,428 121,030 103,973 1,781,928 861,820

30,000 30,000 30,000 30,000 30,000 600,000 600,000

32,500 32,500 32,500 32,500 32,500 650,000 650,000

462,375 524,900 470,570 726,182 623,841 10,691,565 5,170,922

184,950 209,960 188,228 290,473 249,536 4,276,626 2,068,369

385,313 437,416 392,142 605,151 519,867 8,909,638 4,309,101

30,825 34,993 31,371 38,000 38,000
64,000 64,000

1,039,420 1,179,975 1,057,842 1,632,456 1,402,394 24,034,639 11,624,232

128,524 6,295,936 7,138,849 117,523 6,406,416 0 224,822 566,127 9,841,985 574,377 8,469,115 0 18,299,256 8,353,685 144,737,786 79,049,271

128,524 6,295,936 7,138,849 117,523 6,406,416 566,127 9,841,985 574,377 8,469,115 18,299,256 8,353,685 144,737,786 79,049,271 0
838,835 838,835 838,835 789,085 789,085 23,843,792 23,843,792 6,983,924 6,983,924 39,909,198 39,909,198 39,909,198 39,909,198 39,909,198
612,350 838,835 838,835 631,268 789,085 16,213,779 23,843,792 5,363,653 6,983,924 1,995,460 27,457,528 34,240,345 33,947,365 0

4.8 0.13 0.1 5.4 0.1 28.6 2.4 9.3 0.8 0.1 3.3 0.2 0.4

Rostellan/Aghada APSR Glanmire APSR Cork City APSRCarrigaline APSRCarrigtohill APSR Midleton APSR



Harbour Analysis Unit

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score Comments Score Weighted Score

A) Ensure Flood Risk Management options are 

operationally robust.
5 5

Mechanical and human intervention required for 

carrying out maintenance regime.  Meets minimum 

target as manageable level of human/mechanical 

intervention

0,0 0

Some mechanical and human intervention required for the tidal flood 

forecasting/ warning system and public awareness campaign. Computer 

models and tidal gauges would require regular maintenance. Individual 

property protection would also require human intervention in making the 

necessary adjustments to the properties at risk. Option reliant on certainty 

of tidal flood warning system and putting in place of property protection, 

therefore just meets minimum target.

0,0 0

Significant mechanical and human intervention required for 

the operation of a tidal barrier. Tidal barrier would require 

24hr human and mechanical intervention. Just failing 

minimum target

-1,0 -25

Significant mechanical and human intervention required for 

the operation of a tidal barrier. Tidal barrier would require 24hr 

human and mechanical intervention. Just failing minimum 

target

-1,0 -25

B) Minimise Health and Safety risk of flood risk 

management options.
5 5

Maintenance programme covering the Harbour AU 

area would be extensive and involve maintenance work 

at existing flood walls, embankments, around the 

Harbour and River estuaries. Just failing minimum 

target as there is likely to be significant health and 

safety risk to the maintenance personnel.

-1,0 -25

Medium health and safety risk to construction workers involved with the 

installation of the tidal gauges for the tidal flood forecasting/ warning 

system. Limited health and safety risk involved with the installation of 

individual property protection during flood events. Overall exceeding 

minimum target.

1,0 25

Significant health and safety risk involved with the 

construction of the tidal barrier. There would also be a 

medium health and safety risk involved with the operation of a 

tidal barrier.  Partly failing minimum target

-3,0 -75

Significant health and safety risk involved with the construction 

of the tidal barrier. There would also be a medium health and 

safety risk involved with the operation of a tidal barrier. Just 

failing minimum target

-1,0 -25

C) Ensure flood risk managed effectively and 

sustainable into future.
5 5

Option meets current requirements and is not 

adaptable to the MRFS/ HEFS. Just failing minimum 

target.

-1,0 -25

Option is sustainable and adaptable to future risk at no cost for properties 

where MRFS flood depth below 0.6m. Number of properties protected for 

current flood risk (0.5%AEP) is 1216 (86% of total damaged properties). 

Increase in water level due to sea level rise and increased inflows 

increases the number of properties at risk to 3854 (MRFS 0.5% AEP) of 

which 37% could be protected by Individual Property Protection. Adapting 

to future risk would involve additional costs. Number of properties 

protected for MRFS means that option partly fails minimum target

-3,0 -75

Option meets current requirements and fully adaptable to the 

MRFS/ HEFS. However, the tidal barrier is likely to have 

significant future maintenance requirements.  Overall meeting 

minimum target.

0,0 0

Option meets current requirements and fully adaptable to the 

MRFS/ HEFS. However, the tidal barrier is likely to have 

significant future maintenance requirements. Overall meeting 

minimum target.

0,0 0

Technical Total Score/ Weighted 

Score
-2,0 -50 -2,0 -50 -4,0 -100 -2,0 -50

Option will cost approximately €31.5 million based on 

the cost of replacement of existing defences and a 2 

man maintenance team carrying out inspections every 

5 years. Programme of replacement of existing 

defences based on condition of asset from Defence 

Asset Database. A targeted proactive maintenance 

programme may result in up to a 1% reduction in 

damages (0.5% tidal AEP) as current defences offer 

little flood protection above the 50% AEP event. PVD 

for the Harbour AU are €91 million. BCR for protecting 

to 0.5% Tidal AEP is 0.03 

-672,8 -84105

Option will cost approximately  €9.7 million and would provide protection 

up to the 0.5% tidal AEP for 86% of total at risk properties; 67% of 

properties at risk from a 0.1% Tidal AEP protected (assumes max flood 

depth of 0.6m). BCR for protecting to 0.5% Tidal AEP is 5 (assumes 80% 

of defences put in place in time to avoid any damage due to presence of 

tidal flood forecasting system).  

2,2 281

Option will cost approximately  €2.7 billion and would provide 

full protection up to the 0.5% tidal AEP. PVD for the Harbour 

AU are €91 million. BCR for protecting to 0.5% Tidal AEP is 

0.03

-575,8 -71975

Option will cost approximately €341 million and would provide 

full protection up to the 0.5% tidal AEP (for the areas north on 

the tidal barriers). PVD for the Harbour north of the tidal 

barriers are €79 million. BCR for protecting to 0.5% Tidal 

AEP is 0.2

-65,6 -8200

BCR 0,03 BCR 5,0 BCR 0,03 BCR 0,2

B) Minimise risk to infrastructure. 15 4
Option may have small benefit to infrastructure at risk. 

Exceeding minimum target 
1,0 60

No increase in the number of transport routes/ utility infrastructure assets 

at risk. Option has no physical means to limit flooding on transport routes/ 

utility infrastructure assets. Meeting minimum target.

0,0 0

All transport routes/ utility infrastructure assets would be 

protected from tidal flooding (up to a 0.5% tidal AEP). 

However some transport routes/ utility infrastructure assets 

would remain at risk from fluvial flooding along the rivers and 

river estuaries discharging to Cork Harbour. Partly achieving 

aspirational target 

3,0 180

All transport routes/ utility infrastructure assets would be 

protected from tidal flooding (up to a 0.5% tidal AEP) in areas 

north of the tidal barriers (including Cork City, Midleton, 

Glanmire and Douglas APSR). However some transport 

routes/ utility infrastructure assets would remain at risk from 

fluvial flooding along the rivers and river estuaries discharging 

to Cork Harbour. Level of flood risk south of the barriers in 

Cork Harbour remains the same as existing. Partly achieving 

aspirational target 

3,0 180

C) Minimise risk to agricultural land. 5 5
Option may have small benefit to agricultural land at 

risk. Exceeding minimum target 
1,0 25

No increase in the area of agricultural land at risk. Option unlikely to result 

in any decrease in risk to agricultural land as option has no physical 

means to limit flooding on agricultural land.

0,0 0

Option would have a significant impact on agricultural land at 

risk in the Harbour AU. Significant areas of agricultural land at 

risk from tidal flooding would be protected. However some 

agricultural land would remain at risk from fluvial flooding 

along the rivers and river estuaries discharging to Cork 

Harbour.  Partly achieving aspirational target

3,0 75

Option would have a significant impact on agricultural land at 

risk in areas north of the barriers. Significant areas of 

agricultural land at risk from tidal flooding would be protected. 

However some agricultural land would remain at risk from 

fluvial flooding along the rivers and river estuaries discharging 

to Cork Harbour. Level of flood risk south of the barriers in 

Cork Harbour remains the same as existing. Partly achieving 

aspirational target 

3,0 75

Economic Total Score/ Weighted 

Score
-670,8 -84020 2,2 281 -569,8 -71720 -59,6 -7945

Option 3b

Options 

Option 3aOption 2

This option considers the use of 2 flood barriers at Monkstown and Marloag 

Point to prevent the propogation of tidal and storm surges north of Great Island. 

Barrier would require tidal flood forecasting system to predict closure times and 

issue advance warning (i.e shipping). This option will protect areas north of 

Great island including Cork City, Glanmire and Midleton. A tidal barrier 22.5 

meters in height and 320m in length is required at Monkstown. The shallower 

harbour bed at Marloag Point requires a barrier 12.43 meters in height and 340 

meters in length. For prevention of tidal flooding, the barrier operates under the 

same regulations as the barrier at Roches Point. The impact of the closure of 

the barrier on water levels in Cork Harbour on the seaward side of the barrier is 

minimal. Freshwater inflows to the impounded tidal water behind the barrier 

causes water levels to rise by approximately 0.1 m above the Mean High Water 

Spring Level (based on 10% AEP inflows from the rivers) during the time period 

the barrier remains closed. The barrier will not affect the flow regime in the Harbour during typical daily tidal cycles. Further information on the environmental impacts of the tidal barrier will be contained in the Initial Screening Assessment in accordance with the EU Habitats Directive. 

Tidal barriersTidal barrier

Provision of a tidal barrier at Roches Point (approximate length 1100m, height 

above WL 3.4m) to eliminate tidal and storm surge flood damages in the 

Harbour AU. Barrier would require flood forecasting system to predict closure 

times and issue advance warning (i.e shipping). To eliminate risk of tidal and 

storm surge flooding, the barrier has been tested for two closure scenarios: the 

Mean High Water Spring Level (1.9m AOD) and a low water level of 0.5m AOD 

for the 0.5% AEP event. The closure of the barrier will prevent the propogation 

of tidal and storm surges into Cork Harbour and eliminate the risk of tidal 

flooding to all areas in the Harbour. Fresh water inflows to Cork Harbour will 

cause a rise in water levels impounded by the barrier (10% AEP fluvial 

inflows). The barrier will re-open on the downward trough of the tidal and storm 

surge cycle when the water levels equalise on the upstream and downstream 

face of the tidal barrier. The gates remain closed for approximately 4.5 hours 

during a 0.5% AEP tidal and storm surge flood event. Water levels impounded 

by the barrier rise by approximately 0.05m during the closure of the barrier. Further information on the environmental impacts of the tidal barrier will be contained in the Initial Screening Assessment in accordance with the EU Habitats Directive. 
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Develop a tidal forecasting system combined with a targeted public 

awareness and education campaign and individual property protection / 

flood-proofing

Total of 33.6km of Roads flooded, 12.5km of which are 

outside APSR                                                                         

Total of 3.7km of Rails flooded, 1.7km of which are 

outside APSR

Baseline

n/a

Baseline option assumes 

continuation of any existing 

maintenance regime in assessment 

unit

5

Objectives

n/a

n/a

Total of 5.8km
2
 of flooded agricultural land throughout 

the analysis unit, of which 4.02km
2
 is outside the 

boundaries of APSR primarily in the southern and 

eastern areas of the AU

Development of a harbour wide tidal flood warning and forecasting system. Flood 

warnings can be issued up to 48 hours in advance of storm surge event. No 

modelling undertaken. Assume similar flooding regime to baseline, except where 

risk reduced to individual properties. using property protection. Assume no 

changes in tidal cycle regime as a result of property flood proofing. 

This option would involve the maintenance of existing defences in the 

Harbour. Maintenance regime based on condition of existing defences 

from the Flood Defence Asset Database. 

Proactive maintenance
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Baseline

Total damages of €92 million (PVD) up to 0.5% tidal 

AEP
25

Option 1

E
c
o
n
o
m
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A) Optimise economic return on flood risk 

management investment.



Harbour Analysis Unit

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score Comments Score Weighted Score

Option 3b

Options 

Option 3aOption 2

This option considers the use of 2 flood barriers at Monkstown and Marloag 

Point to prevent the propogation of tidal and storm surges north of Great Island. 

Barrier would require tidal flood forecasting system to predict closure times and 

issue advance warning (i.e shipping). This option will protect areas north of 

Great island including Cork City, Glanmire and Midleton. A tidal barrier 22.5 

meters in height and 320m in length is required at Monkstown. The shallower 

harbour bed at Marloag Point requires a barrier 12.43 meters in height and 340 

meters in length. For prevention of tidal flooding, the barrier operates under the 

same regulations as the barrier at Roches Point. The impact of the closure of 

the barrier on water levels in Cork Harbour on the seaward side of the barrier is 

minimal. Freshwater inflows to the impounded tidal water behind the barrier 

causes water levels to rise by approximately 0.1 m above the Mean High Water 

Spring Level (based on 10% AEP inflows from the rivers) during the time period 

the barrier remains closed. The barrier will not affect the flow regime in the Harbour during typical daily tidal cycles. Further information on the environmental impacts of the tidal barrier will be contained in the Initial Screening Assessment in accordance with the EU Habitats Directive. 

Tidal barriersTidal barrier

Provision of a tidal barrier at Roches Point (approximate length 1100m, height 

above WL 3.4m) to eliminate tidal and storm surge flood damages in the 

Harbour AU. Barrier would require flood forecasting system to predict closure 

times and issue advance warning (i.e shipping). To eliminate risk of tidal and 

storm surge flooding, the barrier has been tested for two closure scenarios: the 

Mean High Water Spring Level (1.9m AOD) and a low water level of 0.5m AOD 

for the 0.5% AEP event. The closure of the barrier will prevent the propogation 

of tidal and storm surges into Cork Harbour and eliminate the risk of tidal 

flooding to all areas in the Harbour. Fresh water inflows to Cork Harbour will 

cause a rise in water levels impounded by the barrier (10% AEP fluvial 

inflows). The barrier will re-open on the downward trough of the tidal and storm 

surge cycle when the water levels equalise on the upstream and downstream 

face of the tidal barrier. The gates remain closed for approximately 4.5 hours 

during a 0.5% AEP tidal and storm surge flood event. Water levels impounded 

by the barrier rise by approximately 0.05m during the closure of the barrier. Further information on the environmental impacts of the tidal barrier will be contained in the Initial Screening Assessment in accordance with the EU Habitats Directive. 
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-

Develop a tidal forecasting system combined with a targeted public 

awareness and education campaign and individual property protection / 

flood-proofing

Baseline

Baseline option assumes 

continuation of any existing 

maintenance regime in assessment 

unit

Objectives

Development of a harbour wide tidal flood warning and forecasting system. Flood 

warnings can be issued up to 48 hours in advance of storm surge event. No 

modelling undertaken. Assume similar flooding regime to baseline, except where 

risk reduced to individual properties. using property protection. Assume no 

changes in tidal cycle regime as a result of property flood proofing. 

This option would involve the maintenance of existing defences in the 

Harbour. Maintenance regime based on condition of existing defences 

from the Flood Defence Asset Database. 

Proactive maintenance
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Baseline Option 1

A) Minimise risk to human health and life. 30 5

Option would have small impact on the risk to 

residential properties located in flood extent. 

Exceeding minimum target 

1,0 150

Option would reduce the flood damage to the properties targeted as part 

of the individual property protection with a significant reduction up to 0.1% 

tidal AEP. The tidal flood forecasting and targeted public awareness 

campaign would increase awareness of flood risk in the APSR. However, 

the option does not reduce number of properties located in high hazard 

areas. In addition, access to and from vulnerable buildings could be 

restricted and option will not provide any protection to evacuation routes. 

Therefore, only meeting minimum target

0,0 0

The tidal barrier would eliminate the tidal risk to all residential 

properties in the Harbour AU. However some properties in 

the Harbour would remain at risk from fluvial flooding along 

the rivers and river estuaries discharging to Cork Harbour.. 

Partly achieving aspirational target

3,0 450

The tidal barriers would eliminate the tidal risk to all residential 

properties north of the barriers in the Harbour AU. However 

some properties in the Harbour may remain at risk from fluvial 

flooding along the rivers and river estuaries discharging to 

Cork Harbour. Level of flood risk south of the barriers in Cork 

Harbour remains the same as existing however majority of 

properties protected (approx. 92%). Partly achieving 

aspirational target

3,0 450

B) Minimise risk to community. 10 5

Option would have small impact on the risk to 

community properties located in flood extent. 

Exceeding minimum target 

1,0 50

The provision of individual property protection would reduce the flood 

damage to the properties targeted as part of this option, including social 

infrastructure properties and commercial properties. However, properties 

still located within flood risk and high hazard areas. Therefore, meeting 

minimum target.

0,0 0

The tidal barrier would eliminate the tidal risk to all community 

properties in the Harbour AU. However some properties in 

the Harbour may remain at risk from fluvial flooding along the 

rivers and river estuaries discharging to Cork Harbour. Partly 

achieving aspirational target

3,0 150

The tidal barriers would eliminate the tidal risk to all 

community properties in the Harbour AU north of the tidal 

barriers. However some properties in the Harbour may remain 

at risk from fluvial flooding along the rivers and river estuaries 

discharging to Cork Harbour. Level of flood risk south of the 

barriers in Cork Harbour remains the same as existing .  

Majority of community properties protected. Partly achieving 

aspirational target

3,0 150

C) Minimise risk to, or enhance, social amenity. 5 4

Option would have small impact on the risk to social 

amenity properties located in flood extent. Exceeding 

minimum target 

1,0 20

The provision of individual property protection would reduce the flood 

damage to the properties targeted as part of this option, including social 

amenity properties. However, properties and amenity site still located 

within flood risk and high hazard areas. Therefore, meeting minimum 

target.

0,0 0

The tidal barrier would eliminate the tidal risk to all social 

amenities in the Harbour AU. However some social amenities 

in the Harbour AU may remain at risk from fluvial flooding 

along the rivers and river estuaries discharging to Cork 

Harbour. Partly achieving aspirational target

3,0 60

The tidal barriers would eliminate the tidal risk to all social 

amenities in the Harbour AU north of the tidal barriers. 

However some social amenities in the Harbour AU may 

remain at risk from fluvial flooding along the rivers and river 

estuaries discharging to Cork Harbour. Level of flood risk 

south of the barriers in Cork Harbour remains the same as 

existing . Partly achieving aspirational target

3,0 60

Social Total Score/ Weighted Score 3,0 220 0,0 0 9,0 660 9,0 660

A) Support the achievement of good ecological 

status/ potential (GES/GEP) under the WFD.
5 5

No contribution nor constraint to the achievement of 

WFD objectives as maintenance works will be limited 

to existing flood defence infrastructure. Meeting 

minimum target.

0 0

No contribution nor constraint to the achievement of WFD objectives, as 

no intervention required beyond works to individual properties. Meeting 

minimum target.

0 0

Potential to constrain the achievement of WFD objective by 

introducing new flood defence structures and creating a 

significant morphological pressure within the coastal and 

transitional waterbodies. Mainly failing minimum target.

-5 -125

Potential to constrain the achievement of WFD objective by 

introducing new flood defence structures and creating a 

significant morphological pressure within the  coastal and 

transitional waterbodies. Mainly failing minimum target.

-5 -125

B) Minimise risk to sites with potential 

pollution
15 5

No positive or negative change in risk to potentially 

polluting sites as maintenance works will be limited to 

existing flood defence infrastructure. Meeting minimum 

target.

0 0

No positive or negative change in risk to potentially polluting sites as no 

intervention required beyond beyond works to individual properties 

(assumes sites not considered as individual risk receptors). Meeting 

minimum target.

0 0
Flood risk to potentially polluting sites at risk reduced. 

Achieving aspirational target.
5 375

Flood risk to potentially polluting sites reduced. Achieving 

aspirational target.
5 375

2 waste management sites within the AU - one located 

south of Carrigtohill, and one in Ballinderrig are at risk 

(Little Island/Glounthane APSR). 

Total of 24 social and amenity properties at risk all 

within APSR

Total of 1252 properties at risk,  58 of which are 

outside of the APSR: 1 in Coolmore Lodges, 1 off 

School Road, Ringaskiddy, 9 in Carlisle Fort, 6 in 

Rathcoursey, 2 in Ballintubrid, 1 in Ballydaniel Beg, 2 

in Ashgrove, 1 in Tullagreen, 1 in Fota Wildlife Park, 7 

in Belvelly Bridge area, 1 in Ballynoe, 2 in Carrigaloe, 

7 in Rushbrooke, 6 in Strawhall and Raffeen, 2 in 

Cuskinny, 2 on Hop Island, 7 in Tower Hill

Total of 1169 community properties, 4 of which are 

outside of the APSR: 2 in Carlisle Fort and 2 in 

Strawhall

Within the AU, 10 river waterbodies, 8 transitional 

waterbodies, and 2 coastal waterbodies require 

actions to achieve GES.

The Lee and Curragheen river waterbodies have 

been identified as being at risk from impoundments. 

Specific meaures to improve status have been 

identified as the following: control of physical 

modifications to surface water, and control of 

impoundments.

The Cork Harbour (coastal) waterbody is classified as 

a heavily modified waterbody and has been identified 

as having an overall morphological risk due to port 

related activities. The measures assigned towards 

achieving the required standard are related to port 

activites and as such are not relevant to the proposed 

options.  The remaining waterbodies have no relevant 

hydro-morphological risks, objectives or measures and 

therefore no contribution to achievement of objectives 

is possible. 
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Harbour Analysis Unit

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score Comments Score Weighted Score

Option 3b

Options 

Option 3aOption 2

This option considers the use of 2 flood barriers at Monkstown and Marloag 

Point to prevent the propogation of tidal and storm surges north of Great Island. 

Barrier would require tidal flood forecasting system to predict closure times and 

issue advance warning (i.e shipping). This option will protect areas north of 

Great island including Cork City, Glanmire and Midleton. A tidal barrier 22.5 

meters in height and 320m in length is required at Monkstown. The shallower 

harbour bed at Marloag Point requires a barrier 12.43 meters in height and 340 

meters in length. For prevention of tidal flooding, the barrier operates under the 

same regulations as the barrier at Roches Point. The impact of the closure of 

the barrier on water levels in Cork Harbour on the seaward side of the barrier is 

minimal. Freshwater inflows to the impounded tidal water behind the barrier 

causes water levels to rise by approximately 0.1 m above the Mean High Water 

Spring Level (based on 10% AEP inflows from the rivers) during the time period 

the barrier remains closed. The barrier will not affect the flow regime in the Harbour during typical daily tidal cycles. Further information on the environmental impacts of the tidal barrier will be contained in the Initial Screening Assessment in accordance with the EU Habitats Directive. 

Tidal barriersTidal barrier

Provision of a tidal barrier at Roches Point (approximate length 1100m, height 

above WL 3.4m) to eliminate tidal and storm surge flood damages in the 

Harbour AU. Barrier would require flood forecasting system to predict closure 

times and issue advance warning (i.e shipping). To eliminate risk of tidal and 

storm surge flooding, the barrier has been tested for two closure scenarios: the 

Mean High Water Spring Level (1.9m AOD) and a low water level of 0.5m AOD 

for the 0.5% AEP event. The closure of the barrier will prevent the propogation 

of tidal and storm surges into Cork Harbour and eliminate the risk of tidal 

flooding to all areas in the Harbour. Fresh water inflows to Cork Harbour will 

cause a rise in water levels impounded by the barrier (10% AEP fluvial 

inflows). The barrier will re-open on the downward trough of the tidal and storm 

surge cycle when the water levels equalise on the upstream and downstream 

face of the tidal barrier. The gates remain closed for approximately 4.5 hours 

during a 0.5% AEP tidal and storm surge flood event. Water levels impounded 

by the barrier rise by approximately 0.05m during the closure of the barrier. Further information on the environmental impacts of the tidal barrier will be contained in the Initial Screening Assessment in accordance with the EU Habitats Directive. 
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-

Develop a tidal forecasting system combined with a targeted public 

awareness and education campaign and individual property protection / 

flood-proofing

Baseline

Baseline option assumes 

continuation of any existing 

maintenance regime in assessment 

unit

Objectives

Development of a harbour wide tidal flood warning and forecasting system. Flood 

warnings can be issued up to 48 hours in advance of storm surge event. No 

modelling undertaken. Assume similar flooding regime to baseline, except where 

risk reduced to individual properties. using property protection. Assume no 

changes in tidal cycle regime as a result of property flood proofing. 

This option would involve the maintenance of existing defences in the 

Harbour. Maintenance regime based on condition of existing defences 

from the Flood Defence Asset Database. 

Proactive maintenance
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Baseline Option 1

C) Avoid damage to, and where possible 

enhance, the flora and fauna of the catchment.
10 5

This option may have some localised effects by 

changing the pattern of freshwater flow into the 

tributary estuaries of the harbour. The size of any 

effect will depend on the current effects of blockages 

on freshwater flow and the shape and size of the 

tributary estuary. Just meeting minimum target. 

0 0

This option would have no effect on the flora, fauna or habitats of Cork 

Harbour as there would be no changes to environmental factors, and 

works would be limited to individual properties. Meeting minimum target.

0 0

An immediate effect of barrier closure at Mean High Water 

Spring would be to reduce the inundation of saltmarshes 

above approximate Highest Astronomical Tide levels, so 

reducing or eliminating transitional zones between saltmarsh 

and terrestrial communities in the inner harbour.  In the long 

term, with increasingly frequent closures, interruption of the 

tidal cycle will lead to changes in the tidal and riverine flows 

and currents and the salinity profile. This will potentially lead 

to long term changes in sedimentation patterns, intertidal 

habitats and the movements of fish and marine mammals in 

the harbour. Barrier closure at low water will, in addition, 

cause medium to long term effects on the zonation of 

intertidal flora and fauna by reducing inundation of intertidal 

areas, and will increase the influence of low salinity water on 

subtidal and intertidal habitats. The physical and ecological 

changes are likely to lead to an adverse impact on the 

integrity of the Natura 2000 sites in the the long term, with 

increased frequency of closure, and this impact would be greatest under the HEFS and/or low tide closure scenarios. Mainly failing minimum target.

-5 -250

An immediate effect of barrier closure at Mean High Water 

Spring would be to reduce the inundation of saltmarshes 

above approximate Highest Astronomical Tide levels, so 

reducing or eliminating transitional zones between saltmarsh 

and terrestrial communities in the inner harbour.  In the long 

term, with increasingly frequent closures, interruption of the 

tidal cycle will lead to changes in the tidal and riverine flows 

and currents and the salinity profile. This will potentially lead to 

long term changes in sedimentation patterns, intertidal 

habitats and the movements of fish and marine mammals in 

the inner harbour. Barrier closure at low water will, in addition, 

cause medium to long term effects on the zonation of 

intertidal flora and fauna by reducing inundation of intertidal 

areas, and will increase the influence of low salinity water on 

subtidal and intertidal habitats. The physical and ecological 

changes are likely to lead to an adverse impact on the 

integrity of the Natura 2000 sites in the the long term, with 

increased frequency of closure, and this impact would be greatest under the HEFS and/or low tide closure scenarios. Mainly failing minimum target.

-5 -250

D) Avoid damage to, and where possible 

enhance, fisheries within the catchment.
5 5

No loss of suitable fisheries habitat or disturbance to 

angling activity as maintenance works will be limited to 

existing flood defence infrastructure. Meeting minimum 

target.

0 0

No loss of suitable fisheries habitat or disturbance to angling areas as no 

intervention required beyond works to individual properties. Meeting 

minimum target.

0 0

In the long term, with increasingly frequent closures, 

interruption of the tidal cycle will lead to changes in the tidal 

and riverine flows and currents and the salinity profile in the 

inner harbour.  This will potentially lead to long term changes 

in physical and chemical conditions such as sedimentation 

patterns, intertidal habitats and water quality, and the 

presence of the barrier will affect movements of fish 

between the harbour and the sea. Barrier closure at low water 

will, in addition, cause medium to long term effects on the 

zonation of intertidal fish and shellfish habitats by reducing 

inundation of intertidal areas, and will increase the influence 

of low salinity water on subtidal and intertidal habitats. These 

physical and ecological changes are likely to lead to changes 

and fish and shellfish populations and communities in the the 

long term, with increased frequency of closure, and these 

changes would be greatest under the HEFS and/or low tide 

closure scenarios. However, impacts on commercial and 

recreational fisheries are difficult to assess at this stage without further modelling, as new opportunities may arise. Mainly failing minimum target.   

-5 -125

In the long term, with increasingly frequent closures, 

interruption of the tidal cycle will lead to changes in the tidal 

and riverine flows and currents and the salinity profile in the 

inner harbour.  This will potentially lead to long term changes 

in physical and chemical conditions such as sedimentation 

patterns, intertidal habitats and water quality, and the 

presence of the barrier will affect movements of fish between 

the inner and outer harbour. Barrier closure at low water will, in 

addition, cause medium to long term effects on the zonation 

of intertidal fish and shellfish habitats by reducing inundation 

of intertidal areas, and will increase the influence of low 

salinity water on subtidal and intertidal habitats. These 

physical and ecological changes are likely to lead to changes 

and fish and shellfish populations and communities in the the 

long term, with increased frequency of closure, and these 

changes would be greatest under the HEFS and/or low tide 

closure scenarios. However, impacts on commercial and 

recreational fisheries are difficult to assess at this stage without further modelling, as new opportunities may arise. Mainly failing minimum target. 

-5 -125

E) Protect, and where possible enhance, 

landscape character and visual amenity within 

the catchment

5 4

No change in landscape character and visual amenity 

as maintenance works will be limited to existing flood 

defence infrastructure. Meeting minimum target.

0 0
No change in landscape character and visual amenity as no intervention 

required beyond works to individual properties. Meeting minimum target.
0 0

Significant change in landscape character and visual amenity 

across a wide area due to the presence of a new structure of 

significant size (1100m long, 3.75m above water level).  This 

location faces onto the wider harbour, and can be seen from 

rural and urban areas up to 5km away. Change in quality of 

views into/from designated Scenic Areas and Scenic 

Routes.  During operation, the increase in water levels 

behind the barrier due to the in-flow of freshwater will also 

potentially change landscape character and visual amenity, 

though this is likely to be insignificant due to the short closure 

time (4.5 hours).  Mainly failing minimum target.

-5 -100

Change in landscape character and visual amenity due to the 

presence of two new large structures.  Whilst the barrier at 

Passage West could have relatively localised impacts due to 

the channel being fairly narrow and enclosed in this area; the 

impacts resulting from the barrier at Marloag Point could be 

greater as this site directly faces Aghada and Rostellan. 

Change in quality of views into/from designated Scenic Areas 

and Scenic Routes.  During operation, the increase in water 

levels behind the barrier (up to 0.8m increase) due to the in-

flow of freshwater will also potentially change landscape 

character and visual amenity, though this  is likely to be minor 

due to the relatively short closure time (8.5 hours).  Mainly 

failing minimum target.

-5 -100

F) Avoid damage to or loss of features of 

cultural heritage importance, their setting and 

heritage value within the catchment

5 3

No positive or negative change in risk to or impacts on 

setting of SMR/RPS sites and ACA as maintenance 

works will be limited to existing flood defence 

infrastructure. Meeting minimum target.

0 0

No positive or negative change in risk to or impacts on setting of 

SMR/RPS sites as no intervention required beyond works to individual 

properties. It is assumed that these properties do not include any on the 

SMR/RPS. Meeting minimum target.

0 0

Flood risk reduced to all SMR/RPS features and ACAs 

(including those within APSRs) behind the barrier. Potential 

impacts on the setting of several SMR/RPS sites, including 

forts and earthworks on land on both sides of the barrier. 

Partly achieving aspirational target.

3 45

Reduced flood risk to all SMR/RPS features and ACAs 

(including those within APSRs) to the north of Great Island. 

No change in flood risk to all other SMR/RPS features.  No 

impacts on setting of any SMR/RPS features, although 

potential negative change to the setting of Upper Monkstown, 

Lower Monkstown and Passage West Architectural 

Conservation Areas (ACAs) resulting from construction of the 

barrier at Passage West. Partly achieving aspirational target.

3 45

Environmental Total Score/ 

Weighted Score
0,0 0 0,0 0 -15,0 -180 -15,0 -180

Total Score/ Total Weighted Score -669,8 -83850 0,2 231 -579,8 -71340 -67,6 -7515

Landscape character within the AU comprises the 

City Harbour and Estuary landscape character type 

in the most part, though small areas have been 

classified as Broad Fertile Lowland Valleys, and 

Indented Estuarine Coast. 

Total of c.14km of Scenic Routes are at risk in AU 

(0.5% AEP), of which c.5km are outside the APSRs. 

Parts of Scenic Routes are at risk (0.5% AEP) within 

the Carrigaline, Crosshaven, Aghada/Rostellan, 

Midleton, Glanmire, Monkstown/Passage, and 

Whitegate. All of the catchment surrounding the 

APSRs is designated as a Scenic Area: c.8km2 at risk 

within AU (0.5% AEP). Parts of Scenic Areas at also at 

risk within Glounthane, Monkstown/Passage, Cobh, 

Whitegate, Glanmire, Carrigtohill, Midleton, 

Aghada/Rostellan, Douglas-Togher, Carrigaline and 

Crosshaven. Parts of Landscape Protection Zones 

within Cork City APSR are at risk (0.5% AEP).                                                                                                     

Although Cork Harbour is heavily modified, it is of 

significant biodiversity interest, containing extensive 

areas of intertidal habitats and hosting an 

internationally important population of waterfowl.  Key 

areas of Cork Harbour are designated as an EU 

Special Protection Area (SPA),  Ramsar site, EU 

Special Area of Conservation (SAC) and form part of 

9 proposed Natural Heritage Areas (pNHAs).  

Changes in the flooding and tidal regime could affect 

the nature and character of intertidal habitats for which 

the harbour is designated and with impacts on 

associated designated waterbird populations.  Both 

seals and dolphins are regular visitors to the Harbour.  

There are also several records of otter being present in 

the AU.  

The harbour provides important spawning and nursery 

areas for several species of sea fish, which are 

sensitive to changes in physical and chemical 

conditions. Aquaculture is important within the Harbour 

and includes the largest Irish producer of native and 

Pacifc oysters within the inner harbour. Designated 

Salmonid Waters are present at Cuskinny Bay, 

Monkstown, Crosshaven, Haulbowline Island, 

Marino Point, and Great Island.  The tidal area is 

largely modified.

The harbour has a long tradition of sea angling, both 

onshore and offshore.  The range of charter boats is 

significant, and there are numerous on-shore sites 

where sea angling is promoted - including 

Monkstown, Cobh, Aghada, White Bay, 

Crosshaven, and Ringaskiddy. There are angling 

areas along the rivers and their estuaries, including the 

Lee, Glashaboy, Owenacurra and Owenboy Rivers. 

 295 sites on SMR/RPS at risk in total (27 SMR/RPS 

sites outside APSRs). A large proportion of these 

features (250) are located within the Cork City APSR, 

with smaller numbers in the other 12 APSRs. The 

ACAs at risk within the APSRs are in Monkstown, 

Douglas and Cork City. 
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Carrigaline APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Some mechanical and human intervention required for the tidal flood 
forecasting/ warning system and public awareness campaign. 

Computer models and tidal gauges would require regular maintenance. 
Individual property protection would also require human intervention in 

making the necessary adjustments to the properties at risk. Option 
reliant on certainty of tidal flood warning system and putting in place of 

property protection, therefore just meets minimum target.

0.0 0

No human or mechanical intervention is required for operation of 
this option. Some future maintenance will be required to ensure 
flood/sea walls; embankments and revetments retain their flood 

defence function as designed. Overall, exceeding minimum 
target.

3.0 75

B) Minimise Health and Safety risk of flood risk 
management options.

5 5

Medium health and safety risk to construction workers involved with the 
installation of the tidal gauges for the tidal flood forecasting/ warning 
system. Limited health and safety risk involved with the installation of 
individual property protection during flood events. Overall exceeding 

minimum target.

1.0 25

Construction works are located along the river channel and 
adjacent to busy transport routes (i.e. R612). Considerable 

length of defences along both river banks therefore assume 
considerable health and safety risk to construction workers. 

Health and safety risk to operators very limited as only limited 
maintenance required. Overall, just failing minimum target.

-1.0 -25

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for 
properties where MRFS flood depth below 0.6m. Number of properties 
protected for current flood risk (0.5%AEP) is 71 (96% of total damaged 
properties). Increase in water level due to sea level rise and increased 
inflows increases the number of properties at risk to 170 (MRFS 0.5% 

AEP) of which 53% could be protected by Individual Property 
Protection. Adapting to future risk would involve additional costs. 

Percentage of properties protected for the MRFS means that option just 
fails  minimum target.

-1.0 -25
Option is designed to protect up to the 0.5% tidal AEP but can 

be adapted to the MRFS at additional cost by increasing 
height/length of walls/embankments. Meeting minimum target.

0.0 0

Technical Total Score/ Weighted Score 0.0 0 2.0 50

Option will cost approximately  €0.57 million and would provide 
protection up to the 0.5% tidal AEP for 96% of total at risk properties; 
90% of properties at risk from a 0.1% tidal AEP protected (assumes 

max flood depth of 0.6m). BCR for protecting to 0.5% Tidal AEP is 9.3 
(assumes 80% of defences put in place in time to avoid any damage 

due to presence of tidal flood forecasting system. Tidal flood forecating 
system assumed to be installed as part of a Harbour wide flood 

forecasting system.  

4.6 579

Option will cost approximately  €8.5 million and would provide 
full protection up to the 0.5% tidal AEP. PVD for Carrigaline 

APSR are €7 million. BCR for protecting to 0.5% Tidal AEP is 
0.8

-4.3 -532

BCR 9.3 BCR 0.8

B) Minimise risk to infrastructure. 15 3
No increase in the number of transport routes/ utility infrastructure 
assets at risk. Option has no physical means to limit flooding on 

transport routes/ utility infrastructure assets. Meeting minimum target.
0.0 0

The option would provide protection to the majority of flooded 
transport routes (R612, Strand Road and Main Street in 

Carrigaline). The Guidel and Carrigaline bridges would also be 
protected from tidal flooding. These transport routes and 

infrastructure would be protected up to the 0.5% tidal AEP. 
However some smaller transport routes would remain at risk 

from residual flooding (in a 0.1% Tidal AEP). Partly achieving 
aspirational target.

3.0 135

C) Minimise risk to agricultural land. 5 1
No increase in the area of agricultural land at risk. Option unlikely to 

result in any decrease in risk to agricultural land as option has no 
physical means to limit flooding on agricultural land.

0.0 0

Option would have no impact on the area of agricultural land at 
risk. Limited agricultural land at risk of tidal flooding in this 

APSR. Meeting minimum target as option would not result in an 
increase in area of agricultural land at risk.

0.0 0

Economic Total Score/ Weighted Score 4.6 579 -1.3 -397

Option consists of provision of permenant flood walls and embankments 
along the banks of the Owenboy River. On the right bank, option would 

involve the provision of 432m  (340m) of retaining and cut-off flood wall, set 
back from the river (maximum defence height of 1.5m  (1.9m above the top 

of bank) and 454 m (625m) of retaining and cut-off flood wall to the river 
bed (maximum defence height of 1.4m  (2.1m) above the top of bank). 

Along the left bank, retaining and cut-off flood wall set back from the river 
are required for 371m  (330m) (maximum defence height of 1.1m  (1.6m)) 
and  60m  (343m) of retaining and cut-off flood wall, to river bed, on the left 
bank (maximum defence height of 1.1m  (2m) above the top of bank). A 

95m  (170m) embankment (average height of 0.4m  (0.8m)) would also be 
required on the left bank. This option provides full protection up to the 0.5% 

AEP tidal and storm surge event.

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

T
ec
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n
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al

n/a

n/a

Baseline

-

Baseline

E
co

n
o

m
ic Total of 1.6km of Roads flooded including;

868m of Crosshaven Road flooded; 
243m of Main Street flooded; 

286m of Mountrivers Estate flooded; 
121m of The Mill flooded

0.26km2 of flooded agricultural land to the west of the 
urban area

A) Optimise economic return on flood risk 
management investment.

25 5
Total damages of €7 million (PVD) up to 0.5% tidal 

AEP
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Development of a tidal flood warning system as part of a overall harbour wide flood 
forecasting and warning system. Flood warnings can be issued up to 48 hours in 
advance of storm surge event. No modelling undertaken. Assume similar flooding 
regime to baseline, except where risk reduced to individual properties. Assume no 

changes in tidal cycle regime as a result of property flood proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Objectives

n/a

Option 1

Options 
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Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing



Carrigaline APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

Option consists of provision of permenant flood walls and embankments 
along the banks of the Owenboy River. On the right bank, option would 

involve the provision of 432m  (340m) of retaining and cut-off flood wall, set 
back from the river (maximum defence height of 1.5m  (1.9m above the top 

of bank) and 454 m (625m) of retaining and cut-off flood wall to the river 
bed (maximum defence height of 1.4m  (2.1m) above the top of bank). 

Along the left bank, retaining and cut-off flood wall set back from the river 
are required for 371m  (330m) (maximum defence height of 1.1m  (1.6m)) 
and  60m  (343m) of retaining and cut-off flood wall, to river bed, on the left 
bank (maximum defence height of 1.1m  (2m) above the top of bank). A 

95m  (170m) embankment (average height of 0.4m  (0.8m)) would also be 
required on the left bank. This option provides full protection up to the 0.5% 

AEP tidal and storm surge event.

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Baseline

-

Baseline
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Development of a tidal flood warning system as part of a overall harbour wide flood 
forecasting and warning system. Flood warnings can be issued up to 48 hours in 
advance of storm surge event. No modelling undertaken. Assume similar flooding 
regime to baseline, except where risk reduced to individual properties. Assume no 

changes in tidal cycle regime as a result of property flood proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Objectives

Option 1

Options 
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Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the properties targeted as 
part of the individual property protection with a significant reduction up 

to 0.1% tidal AEP. Properties not protected by indivdual property 
protection still at risk.  The tidal flood forecasting and targeted public 
awareness campaign would increase awareness of flood risk in the 
APSR. However, the option does not reduce number of properties 

located in high hazard areas. In addition, access to and from 
vulnerable buildings could be restricted and option will not provide any 

protection to evacuation routes. Therefore, only meeting minimum 
target

0.0 0

Option protects all residential properties up to the 0.5% tidal AEP 
and removes all properties from high hazard areas. There may 
still be some residual flooding from the 0.1% tidal AEP as this 
may overtop the existing flood protection in some locations. 

3.0 450

B) Minimise risk to community. 10 3

The provision of individual property protection would reduce the flood 
damage to the properties targeted as part of this option, including 

social infrastructure properties and commercial properties. However, 
properties still located within flood risk and high hazard areas. 

Therefore, meeting minimum target.

0.0 0

Option protects all community properties up to the 0.5% tidal 
AEP. There may still be some residual flooding from the 0.1% 

tidal AEP as this may overtop the flood protection in some 
locations. Meets aspirational target

3.0 90

C) Minimise risk to, or enhance, social amenity. 5 0 There are no social amenity sites at risk 0.0 0 There are no social amenity sites at risk 0.0 0

Social Total Score/ Weighted Score 0.0 0 6.0 540

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD objectives, 
as works will not be undertaken within river channel/estuary. Meeting 

minimum target.
0.0 0

 No contribution nor constraint to the achievement of WFD 
objectives. Option has potential to create a new morphological 
pressure as sections of flood wall would be down to the river 

bed.  However, sections are located primarily along an already 
modified river bank/shoreline. Just meeting minimum target.

0.0 0

B) Minimise risk to sites with potential pollution 15 0 N/A 0.0 0 N/A 0.0 0

 The two river waterbodies and the downstream 
transitional waterbody within the APSR require actions 
to achieve GES. However, there are no relevant hydro-

morphological risks, objectives or measures and 
therefore no contribution to achievement of objectives is 

possible. 

No potentially polluting sites at risk within the APSR  
(0.5% AEP). 

S
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Total of 75 residential properties at risk within APSR : 1 
off Seaview Avenue, 6 on Crosshaven Road, 43 in 
Mountrivers Estate, 10 on The Mill, 2 in Old Waterpark, 
13 on Main Street, 

Total of 54 community buildings at risk within APSR: 5 
on Crosshaven Road, including 1 Fire Station; 4 on The 
Mill, 6 in Old Waterpark Court, 1 in Seaview Court, 38 

on Main Street including 3 GP clinics/surgeries. 2 
additional HSE GP clinics/surgeries on Main Street

n/a



Carrigaline APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

Option consists of provision of permenant flood walls and embankments 
along the banks of the Owenboy River. On the right bank, option would 

involve the provision of 432m  (340m) of retaining and cut-off flood wall, set 
back from the river (maximum defence height of 1.5m  (1.9m above the top 

of bank) and 454 m (625m) of retaining and cut-off flood wall to the river 
bed (maximum defence height of 1.4m  (2.1m) above the top of bank). 

Along the left bank, retaining and cut-off flood wall set back from the river 
are required for 371m  (330m) (maximum defence height of 1.1m  (1.6m)) 
and  60m  (343m) of retaining and cut-off flood wall, to river bed, on the left 
bank (maximum defence height of 1.1m  (2m) above the top of bank). A 

95m  (170m) embankment (average height of 0.4m  (0.8m)) would also be 
required on the left bank. This option provides full protection up to the 0.5% 

AEP tidal and storm surge event.

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Baseline

-

Baseline
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Development of a tidal flood warning system as part of a overall harbour wide flood 
forecasting and warning system. Flood warnings can be issued up to 48 hours in 
advance of storm surge event. No modelling undertaken. Assume similar flooding 
regime to baseline, except where risk reduced to individual properties. Assume no 

changes in tidal cycle regime as a result of property flood proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Objectives

Option 1

Options 
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Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

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

10 4

No  impacts on the pNHA, SPA/Ramsar site, or riverine habitats and 
species present as no intervention required beyond works to individual 

properties and no changes to the current flooding and tidal regime 
anticipated. Meeting minimum target.

0.0 0

Flood walls located within/adajcent to pNHA and SPA 
boundaries. Construction of defences downstream of the eastern 

bridge could result in permanent damage to intertidal habitats, 
albeit localised, and disturbance to bird populations using the 
mudlfat areas (could be reduced if winter working avoided). 
Option would result in permanent modification of riverside 

habitat with loss of/disturbance to riverine habitats and species, 
in particular protected species such as otter. Just failing 

minimum target, assuming impacts can largely be mitigated.

-1.0 -40

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 3

No impact on or loss of suitable fisheries habitat and angling activity as 
no intervention required, beyond works to individual properties and no 
changes to the current flooding regime anticipated. Meeting minimum 

target.

0.0 0

Potential loss of/disturbance to estuarine habitat and dependent 
fisheries during in-channel and bankside works.  Option would 

reduce the length of riverside area available for angling, 
although opportunities to improve quality of access and faciliities 
for angling could be sought. Option just failing minimum target.  

-1.0 -15

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

No change in landscape character and visual amenity as no 
intervention required, beyond works to individual properties. Meeting 

minimum target.
0.0 0

Adverse change in local landscape character with introduction of 
new, extensive, flood defence structures. Reduction in quality of 
visual amenity within sensitive areas of river corridor (a Scenic 

Route) (up to max of 1.5m above existing ground levels). Option 
partly failing minimum target.    

-3.0 -45

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 3

No positive or negative change in risk to SMR/RPS sites as no 
intervention required, beyond works to individual properties. Meeting 

minimum target.
0.0 0

Potential reduction in risk to the 2 sites.  Due to the distance of 
the sites from the proposed works, no impacts on historical 

setting of the sites are anticipated. Exceeding minimum target.
1.0 15

Environmental Total Score/ Weighted 
Score

0.0 0 -4.0 -85

Total Score/ Total Weighted Score 4.6 579 2.7 108
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Within the APSR, immediately downstream of 
Carrigaline, the Owenboy River is designated as a 

pNHA, which continues into the Cork Harbour 
SPA/Ramsar site. The mudflats in the upper parts of the 

estuary provide foraging and roosting habitats for 
overwintering birds and these intertidal habitats are 

sensitive to changes in river flows, outside the normal 
range of variability.  Within the APSR, the river runs 
through the urban centre of Carrigaline.  In terms of 
water-related protected species, there are records of 

otters near Carrigaline. 

Owenboy River supports salmonid and other fisheries 
sensitive to changes in physical and chemical 

conditions. The potential presence of existing barriers to 
fish migration is not known, though as the proposed 
works are located on the stretch which flows directly 

through the town, barriers are possible.  Downstream of 
the APSR, the  harbour provides important spawning 

and nursery areas for several species of sea fish, which 
are sensitive to changes in physical and chemical 
conditions.  A 2.1km stretch of the river through 

Carrigaline is used for angling and is at risk

2 sites on SMR/RPS at risk (0.5% AEP): an Old Mill (on 
SMR) and a warehouse (on RPS) - both in Old Water 
Park; and flooding would be detrimental to both sites

Landscape character comprises both the Broad Fertile 
Lowland Valleys and the Indented Estuarine Coast 

character types. 
Parts of river corridor are designated as Scenic Routes 

(SR) and a Scenic Area (SA): c.800m of SR is at risk 
(0.5% AEP) on section of R612 between Carrigaline and 

Crosshaven; 
0.17km2 of SA to the west and east of Carrigaline are at 

risk (0.5% AEP).



Crosshaven APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Some mechanical and human intervention required for the tidal flood 
forecasting/ warning system and public awareness campaign. 

Individual property protection would also require human intervention in 
making the necessary adjustments to the properties at risk. Option 

reliant on certainty of tidal flood warning system and putting in place of 
property protection, therefore just meets minimum target.

0.0 0

No human or mechanical intervention is required for operation 
of this option. Some future maintenance will be required to 

ensure flood walls retain their flood defence function as 
designed. Overall, exceeding minimum target.

3.0 75

B) Minimise Health and Safety risk of flood risk 
management options.

5 5
 Limited health and safety risk involved with the installation of 

individual property protection during flood events. Overall exceeding 
minimum target.

1.0 25

Construction works are located along the coastline and 
adjacent to a small access road with limited traffic (Point 

Road). Limited length of defences along coastline- assume 
medium health and safety risk to construction workers. Health 

and safety risk to operators very limited as only limited 
maintenance required. Overall, partly achieving aspirational 

target.

3.0 75

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for 
properties where MRFS flood depth below 0.6m. Number of properties 
protected for current flood risk (0.5%AEP) is 7 (100% of total damaged 
properties). Increase in water level due to sea level rise and increased 
inflows increases the number of properties at risk to 24 (MRFS 0.5% 

AEP) of which 25% could be protected by Individual Property 
Protection. Adapting to future risk would involve additional costs. 
Number of properties protected for MRFS - partly failing minimum 

target.

-3.0 -75
Option is designed to protect up to the 0.5% tidal AEP but can 

be adapted to the MRFS at additional cost by increasing 
height/length of flood walls. Meeting minimum target.

0.0 0

Technical Total Score/ Weighted Score -2.0 -50 6.0 150

Option will cost approximately  €0.114 million and would provide 
protection up to the 0.5% tidal AEP for 100% of total at risk properties; 
100% of properties at risk from a 0.1% Tidal AEP protected (assumes 
max flood depth of 0.6m). BCR for protecting to 0.5% Tidal AEP is 1.3 
(assumes 80% of defences put in place in time to avoid any damage 

due to presence of tidal flood forecasting system. Tidal flood 
forecasting system assumed to be installed as part of a harbour wide 

flood forecasting system).  

0.1 19

Option will cost approximately €1.5 million and would provide 
full protection up to the 0.5% tidal AEP. PVD for Crosshaven 

APSR are €0.18 million. BCR for protecting to 0.5% Tidal 
AEP is 0.1 

-143.9 -17991

BCR 1.3 BCR 0.1

B) Minimise risk to infrastructure. 15 3
No increase in the number of transport routes/ utility infrastructure 
assets at risk. Option has no physical means to limit flooding on 

transport routes/ utility infrastructure assets. Meeting minimum target.
0.0 0

The option provides full protection to all flooded transport 
routes/ utility infrastructure in Crosshaven. Residual risk from 

0.1% AEP. Partially achieving aspirational target
3.0 135

C) Minimise risk to agricultural land. 5 1
No increase in the area of agricultural land at risk. Option unlikely to 

result in any decrease in risk to agricultural land as option has no 
physical means to limit flooding on agricultural land.

0.0 0

Option would have no impact on the area of agricultural land 
at risk. Limited agricultural land at risk of tidal flooding in this 
APSR. Meeting minimum target as option would not result in 

an increase in area of agricultural land at risk.

0.0 0

Economic Total Score/ Weighted Score 0.1 19 -140.9 -17856

Options 
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Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Development of a tidal flood warning system as part of a overall harbour wide 
flood forecasting and warning system. Flood warnings can be issued up to 48 

hours in advance of storm surge event. No modelling undertaken. Assume 
similar flooding regime to baseline, except where risk reduced to individual 
properties. Assume no changes in tidal cycle regime as a result of property 

flood proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Baseline

n/a

T
ec
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n/a

n/a
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Total of 1km of Roads flooded including;
151m of Lower Road flooded;
498m of Point Road flooded;

0.033km2 of flooded agricultural land to the north of the 
urban area

A) Optimise economic return on flood risk 
management investment.

25 5
Total damages of €0.18 million (PVD)  up to 0.5% tidal 

AEP

Option 1

This option would involve the provision of 506m  (770m) of retaining 
and cut off flood wall set back from the coast along the harbour 
frontage at Crosshaven. Existing defences are in  fair to good 

condition, however they offer little  flood protection to Crosshaven. 
Flood defences run along side Point Road and have a maximum 

defence height above ground level of 1.4m (2.3m) (0.5% AEP tidal 
and storm surge event). This option does not protect the marina in 
Crosshaven against flooding. Defence has no  impact on daily tidal 

regime. Defence does not affect water levels in the harbour during a 
flood event. 

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Baseline

-

Objectives
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Crosshaven APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

Options 
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Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Development of a tidal flood warning system as part of a overall harbour wide 
flood forecasting and warning system. Flood warnings can be issued up to 48 

hours in advance of storm surge event. No modelling undertaken. Assume 
similar flooding regime to baseline, except where risk reduced to individual 
properties. Assume no changes in tidal cycle regime as a result of property 

flood proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Baseline

Option 1

This option would involve the provision of 506m  (770m) of retaining 
and cut off flood wall set back from the coast along the harbour 
frontage at Crosshaven. Existing defences are in  fair to good 

condition, however they offer little  flood protection to Crosshaven. 
Flood defences run along side Point Road and have a maximum 

defence height above ground level of 1.4m (2.3m) (0.5% AEP tidal 
and storm surge event). This option does not protect the marina in 
Crosshaven against flooding. Defence has no  impact on daily tidal 

regime. Defence does not affect water levels in the harbour during a 
flood event. 

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Baseline

-

Objectives

L
o
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l 
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A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the properties targeted as 
part of the individual property protection with a significant reduction up 

to 0.1% tidal AEP. The tidal flood forecasting and targeted public 
awareness campaign would increase awareness of flood risk in the 
APSR. However, the option does not reduce number of properties 

located in high hazard areas. In addition, access to and from 
vulnerable buildings could be restricted and option will not provide any 

protection to evacuation routes. Therefore, only meeting minimum 
target

0.0 0

Option protects all residential properties up to the 0.5% tidal 
AEP and removes all properties from high hazard areas. 

There may still be some residual flooding from the 0.1% tidal 
AEP as this may overtop the existing flood protection in some 

locations.  Partially achieving aspirational target

3.0 450

B) Minimise risk to community. 10 1

The provision of individual property protection would reduce the flood 
damage to the properties targeted as part of this option, including 

social infrastructure properties and commercial properties. However, 
properties still located within flood risk and high hazard areas. 

Therefore, meeting minimum target.

0.0 0

Option protects all community properties up to the 0.5% tidal 
AEP. There may still be some residual flooding from the 0.1% 

tidal AEP as this may overtop the flood protection in some 
locations. Partially achieving aspirational target

3.0 30

C) Minimise risk to, or enhance, social amenity. 5 1

Flood depths at the Royal Cork Yacht Club are limited (0.22m in a 
0.1% tidal AEP- get new WL). This option would provide full protection 
for the Yacht Club, up to the 0.1% tidal AEP. Marina still at risk. Meets 

the minimum target. 

0.0 0

Flood depths at the Royal Cork Yacht Club are limited (0.22m 
in a 0.1% tidal AEP). This option would provide full protection 

for the Yacht Club, up to the 0.1% tidal AEP. Marina still at 
risk. Exceeds  minimum target.

1.0 5

Social Total Score/ Weighted Score 0.0 0 7.0 485

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD objectives, 

as no intervention required beyond works to individual properties. 
Meeting minimum target

0.0 0

No contribution nor constraint to the achievement of WFD 
objectives as the works are unrelated to port activities. In 

addition, the works are set back from the coast and located 
along a stretch that is already modified (along the harbour 

frontage) and would not further contribute to or create a new 
morphological pressure. Meeting minimum target

0.0 0

B) Minimise risk to sites with potential pollution 15 0 N/A 0.0 0 N/A 0.0 0

S
o

ci
al

Total of 19 properties at risk: 2 on Lower Road; 17 on 
Point Road

Total of 5 community buildings at risk; 1 on Lower 
Road; 4 on Point Road

1 social amenity property at risk: Yacht Club on Lower
Road

Within APSR boundary, one transitional (estuarine) 
waterbody requires actions to achieve GES. However, 

there are no relevant hydro-morphological risks, 
objectives or measures for this transitional waterbodyand
therefore no contribution to achievement of objectives is 

possible.
The APSR also borders two coastal waterbodies, one of 

which is Cork Harbour which is classified as a heavily 
modified waterbody and has been identified as having an
overall morphological risk due to port related activities. 
The measures assigned towards achieving the required 
standards are related to port activities and as such are 

not relevant to the proposed options. 

No potentially polluting sites at risk within the APSR  
(0.5% AEP). 



Crosshaven APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

Options 
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Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Development of a tidal flood warning system as part of a overall harbour wide 
flood forecasting and warning system. Flood warnings can be issued up to 48 

hours in advance of storm surge event. No modelling undertaken. Assume 
similar flooding regime to baseline, except where risk reduced to individual 
properties. Assume no changes in tidal cycle regime as a result of property 

flood proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Baseline

Option 1

This option would involve the provision of 506m  (770m) of retaining 
and cut off flood wall set back from the coast along the harbour 
frontage at Crosshaven. Existing defences are in  fair to good 

condition, however they offer little  flood protection to Crosshaven. 
Flood defences run along side Point Road and have a maximum 

defence height above ground level of 1.4m (2.3m) (0.5% AEP tidal 
and storm surge event). This option does not protect the marina in 
Crosshaven against flooding. Defence has no  impact on daily tidal 

regime. Defence does not affect water levels in the harbour during a 
flood event. 

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Baseline

-

Objectives
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C) Avoid damage to, and where possible 
enhance, the flora and fauna of the catchment.

10 3

No impact on estuarine/coastal habitats and species present, including 
protected species, as no intervention required beyond works to 

individual properties and no changes to the current flooding regime or 
tidal regime anticipated. Meeting minimum target.

0.0 0

Potential localised damage to existing fringe of natural habitat 
during construction - depends on how 'set-back' the defence 
wouldl be. No permanent or signfiicant impact anticipated. 
The option would result in no change to the existing tidal 

regime. Just failing minimum target.

-1.0 -30

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 3

No impact on or loss of suitable fisheries habitat as no intervention 
required, beyond works to individual properties. The option will result 

in no change to the existing tidal regime, avoiding potential impacts on 
fisheries and shellfisheries within the wider harbour area. Meeting 

minimum target.

0.0 0

Limited disturbance and damage to estuarine habitat and 
associated species during the construction of floodwalls as 
structures will be set back from the harbour frontage. The 
option will result in no change to the existing tidal regime, 
avoiding potential impacts on fisheries and shellfisheries 
within the wider harbour area. Meeting minimum target.

0.0 0

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 4

No change in landscape character and visual amenity as no 
intervention required, beyond works to individual properties. Meeting 

minimum target.
0.0 0

Potential for a change in visual amenity for residents of 
nearby properties and recreational users of Crosshaven 

Marina due to the presence of new structures (1.4m above 
ground level), though some defences are already in place. 
New structures located within designated Scenic Area, and 
within close proximity of a designated Scenic Route. Partly 

failing minimum target. 

-3.0 -60

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 3 No  site on the SMR is at risk 0.0 0 No  site on the SMR is at risk 0.0 0

Environmental Total Score/ Weighted 
Score

0.0 0 -4.0 -90

Total Score/ Total Weighted Score -1.9 -31 -131.9 -17311
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No internationally or nationally designated areas for 
nature conservation.  Sections of the coastal frontage 

within the APSR are modified, forming Crosshaven 
Marina, though there is a narrow fringe of natural habitat 

in areas either side of the marina.  In terms of water-
related protected species, there are records of otters 

and grey seals in Crosshaven. 

The harbour provides important spawning and nursery 
areas for several species of sea fish, which are sensitive 

to changes in physical and chemical conditions.  
Aquaculture is important within the Harbour, although 

there are no shellfisheries nearby the APSR. 
The harbour has a long tradition of sea angling.  The 
range of charter boats is significant, and there are 

numerous on-shore sites where sea angling is promoted,
including sites at Crosshaven.  

No  site on the SMR is at risk 

Landscape character within the APSR is classified as a
combination of the Indented Estuarine Coast type (70%) 
and the City Harbour and Estuary character type (30%). 
Parts of the APSR are designated as Scenic Routes 

(SR): c.200m of SR at risk on section of R612 between 
Carrigaline and Crosshaven and also tertiary roads 

betweem Myrtleville, Camden, Church Bay, 
Fountainstown and Weavers Point.  The entire APSR is 

designated a Scenic Area (SA): 0.02km2 is at risk 
(0.5% AEP) to the north of the APSR.



Rostellan & Aghada APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Some mechanical and human intervention required for the tidal 
flood forecasting/ warning system and public awareness campaign. 
Individual property protection would also require human intervention 

in making the necessary adjustments to the properties at risk. 
Option reliant on certainty of tidal flood warning system and putting 
in place of property protection, therefore just meets minimum target.

0.0 0

No human or mechanical intervention is required for operation of 
this option. Some future maintenance will be required to ensure 

flood walls; embankments and revetments retain their flood defence 
function as designed. Overall, exceeding minimum target.

3.0 75

Human intervention is required to erect the demountable defences 
along the sections of road in Aghada and Rostellan. If these are not 
in place then some risk to properties. Some future maintenance will 

be required to ensure walls retain their flood defence function as 
designed. Option also reliant on tidal flood forecast certainty. 

Meeting minimum target.

0.0 0

B) Minimise Health and Safety risk of flood risk 
management options.

5 5
 Limited health and safety risk involved with the installation of 

individual property protection during flood events. Overall exceeding 
minimum target.

1.0 25

Construction works are located along the coastline and adjacent to 
the main road running through Rostellan and Aghada, creating a 

high health and safety risk due to the close proximity of the 
transport route (Clifton Terrace and Upper Range). Considerable 
length of defences along transport route, which is set back from 

coastline- assume considerable health and safety risk to 
construction workers. Health and safety risk to operators very 

limited as only limited maintenance required. Overall, just failing 
minimum target.

-1.0 -25

Construction works are located close to main road through 
Rostellan and Aghada (Clifton Terrace and Upper Range), therefore 

significant health and safety risk to construction workers. Medium 
health and safety risk to operators responsible for maintenance and 

erection of demountable defences- approximately 100m of 
demountable flood defence to be erected, set back from the 

coastline. Overall, just failing minimum target.

-1.0 -25

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for 
properties where MRFS flood depth below 0.6m. Number of 

properties protected for current flood risk (0.5%AEP) is 11 (100% of 
total damaged properties). Increase in water level due to sea level 

rise and increased inflows increases the number of properties at risk 
to 20 (MRFS 0.5% AEP) of which 25% could be protected by 

Individual Property Protection. Adapting to future risk would involve 
additional costs. Percentage of properties protected for the MRFS 

means that option partly fails  minimum target.

-3.0 -75
Option is designed to protect up to the 0.5% tidal AEP but can be 

adapted to the MRFS at additional cost by increasing height/length 
of walls/embankments/revetments. Meeting minimum target.

0.0 0

Option is designed to protect up to the 0.5% tidal AEP but can be 
adapted to the MRFS at additional cost by increasing height/length 

of walls or demountable flood defences with additional capacity. 
Meeting minimum target.

0.0 0

Technical Total Score/ Weighted Score -2.0 -50 2.0 50 -1.0 -25

Option will cost approximately  €0.129 million and would provide 
protection up to the 0.5% tidal AEP for 100% of total at risk 
properties; 88% of properties at risk from a 0.1% Tidal AEP 

protected (assumes max flood depth of 0.6m). BCR for protecting to 
0.5% Tidal AEP is 5.5 (assumes 80% of defences put in place in 

time to avoid any damage due to presence of tidal flood forecasting 
system. Tidal flood forecasting system assumed to be installed as 

part of a harbour wide flood forecasting system).  

2.1 261
Option will cost approximately  €6.3 million and would provide full 
protection up to the 0.5% tidal AEP. PVD for Rostellan/ Aghada 
APSR are €839k. BCR for protecting to 0.5% Tidal AEP is 0.1

-130.1 -16264

Option will cost approximately  €7.1 million and would provide full 
protection up to the 0.5% tidal AEP. PVD for Rostellan/ Aghada 

APSR are €839k. BCR for protecting to 0.5% Tidal AEP is 0.1 (Tidal 
flood forecasting system assumed to be installed as part of a 

harbour wide flood forecasting system) 

-150.2 -18776

BCR 4.8 BCR 0.1 BCR 0.1

B) Minimise risk to infrastructure. 15 2

No increase in the number of transport routes/ utility infrastructure 
assets at risk. Option has no physical means to limit flooding on 
transport routes/ utility infrastructure assets. Meeting minimum 

target.

0.0 0

The option provides full protection to the majority of flooded 
transport routes/ utility infrastructure in Rostellan/ Aghada. However 
there may be some residual flooding on minor transport routes in a 

0.1% Tidal AEP. Partially achieving aspirational target

3.0 90

The option provides full protection to the majority of flooded 
transport routes/ utility infrastructure in Rostellan/ Aghada. However 
there may be some residual flooding on minor transport routes in a 

0.1% Tidal AEP. Partially achieving aspirational target

3.0 90

C) Minimise risk to agricultural land. 5 1
No increase in the area of agricultural land at risk. Option unlikely to 

result in any decrease in risk to agricultural land as option has no 
physical means to limit flooding on agricultural land.

0.0 0

Option would have no impact on the area of agricultural land at risk. 
Limited agricultural land at risk of tidal flooding in this APSR. 

Meeting minimum target as option would not result in an increase in 
area of agricultural land at risk.

0.0 0

Option would have no impact on the area of agricultural land at risk. 
Limited agricultural land at risk of tidal flooding in this APSR. 

Meeting minimum target as option would not result in an increase in 
area of agricultural land at risk.

0.0 0

Economic Total Score/ Weighted 
Score

2.1 261 -127.1 -16174 -147.2 -18686
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Options 

Option 3

Develop a tidal forecasting system with a combination of sea walls and demountable 
flood defences

Development of a tidal flood forecasting system with a lead time of up to 48 hours as part of 
a harbour wide flood forecasting system. Extent of permanent defences as for Option 2 with 
the exception of demountable defences considered along 167m  (300m) section of coast at 
Aghada and Rostellan. Demountables have been considered to provide access to the pier at 
Aghada and to reduce the visual impact out over the harbour at both Aghada and Rostellan . 
Maximum height of demountable defences along this reach is 0.5m  (0.8m) (0.5% AEP tidal 
and storm surge). Permanent defences (i.e. walls, embankments and revetments) designed 

to provide protection up the 10% AEP tidal and storm surge. Defence has no  impact on 
daily tidal regime. Defence does not affect water levels in the harbour during a flood event.

Targeted public awareness and education campaign combined with 
individual property protection / flood-proofing

Development of a tidal flood warning system as part of a overall harbour 
wide flood forecasting and warning system. Flood warnings can be issued 
up to 48 hours in advance of storm surge event. No modelling undertaken. 
Assume similar flooding regime to baseline, except where risk reduced to 

individual properties. Assume no changes in tidal cycle regime as a result of 
property flood proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Baseline

n/a
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n/a

n/a
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Total of 2km of Roads flooded including;
1.3km of Upper Range flooded;
442m of Clifton Terrace flooded;

198m of tertiary road in Rostellan flooded

0.26km2 of flooded agricultural land

A) Optimise economic return on flood risk 
management investment.

25 5 Total damages of €970k (PVD)up to 0.5% tidal AEP

Option 1

Option would involve the provision of 870m  (2200m) of retaining and cut-
off flood wall, set back from the coast (maximum defence height of 1.6m 

(1.8m)) and 335m  (340m) of embankment (average height of 1.9m ). 
244m  of retaining and cut-off flood wall, to the bed of the channel would 
also be required (maximum defence height of 1.2m  above ground level). 
Existing defences are in fair to good condition, however they do not offer 

protection up to the 0.5% AEP tidal and storm surge event. New defences 
would run along alignment of existing defences at Clifden Terrace and 

Hillside and provide protection up to the 0.5% AEP tidal and storm surge. 
Defence has no  impact on daily tidal regime. Defence does not affect 

water levels in the harbour during a flood event.

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Baseline

-

Objectives
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Rostellan & Aghada APSR
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Options 

Option 3

Develop a tidal forecasting system with a combination of sea walls and demountable 
flood defences

Development of a tidal flood forecasting system with a lead time of up to 48 hours as part of 
a harbour wide flood forecasting system. Extent of permanent defences as for Option 2 with 
the exception of demountable defences considered along 167m  (300m) section of coast at 
Aghada and Rostellan. Demountables have been considered to provide access to the pier at 
Aghada and to reduce the visual impact out over the harbour at both Aghada and Rostellan . 
Maximum height of demountable defences along this reach is 0.5m  (0.8m) (0.5% AEP tidal 
and storm surge). Permanent defences (i.e. walls, embankments and revetments) designed 

to provide protection up the 10% AEP tidal and storm surge. Defence has no  impact on 
daily tidal regime. Defence does not affect water levels in the harbour during a flood event.

Targeted public awareness and education campaign combined with 
individual property protection / flood-proofing

Development of a tidal flood warning system as part of a overall harbour 
wide flood forecasting and warning system. Flood warnings can be issued 
up to 48 hours in advance of storm surge event. No modelling undertaken. 
Assume similar flooding regime to baseline, except where risk reduced to 

individual properties. Assume no changes in tidal cycle regime as a result of 
property flood proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Baseline

Option 1

Option would involve the provision of 870m  (2200m) of retaining and cut-
off flood wall, set back from the coast (maximum defence height of 1.6m 

(1.8m)) and 335m  (340m) of embankment (average height of 1.9m ). 
244m  of retaining and cut-off flood wall, to the bed of the channel would 
also be required (maximum defence height of 1.2m  above ground level). 
Existing defences are in fair to good condition, however they do not offer 

protection up to the 0.5% AEP tidal and storm surge event. New defences 
would run along alignment of existing defences at Clifden Terrace and 

Hillside and provide protection up to the 0.5% AEP tidal and storm surge. 
Defence has no  impact on daily tidal regime. Defence does not affect 

water levels in the harbour during a flood event.

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Baseline

-

Objectives
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A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the properties targeted as 
part of the individual property protection with a significant reduction 
up to 0.1% tidal AEP. The tidal flood forecasting and targeted public 
awareness campaign would increase awareness of flood risk in the 
APSR. However, the option does not reduce number of properties 

located in high hazard areas. In addition, access to and from 
vulnerable buildings could be restricted and option will not provide 

any protection to evacuation routes. Therefore, only meeting 
minimum target

0.0 0

Option protects all residential properties up to the 0.5% tidal AEP 
and removes all properties from high hazard areas. There may still 

be some residual flooding from the 0.1% tidal AEP as this may 
overtop the existing flood protection in some locations. Partially 

achieving aspirational target

3.0 450

Option protects all residential properties up to the 0.5% tidal AEP 
and removes all properties from high hazard areas. There may still 

be some residual flooding from the 0.1% tidal AEP as this may 
overtop the existing flood protection in some locations. Partially 

achieving aspirational target

3.0 450

B) Minimise risk to community. 10 1

The provision of individual property protection would reduce the 
flood damage to the properties targeted as part of this option, 

including social infrastructure properties and commercial properties. 
However, properties still located within flood risk and high hazard 

areas. Therefore, meeting minimum target.

0.0 0

Option protects all community properties up to the 0.5% tidal AEP. 
There may still be some residual flooding from the 0.1% tidal AEP 

as this may overtop the  flood protection in some locations. Partially 
achieving aspirational target

3.0 30

Option protects all community properties up to the 0.5% tidal AEP. 
There may still be some residual flooding from the 0.1% tidal AEP 

as this may overtop the  flood protection in some locations. Partially 
achieving aspirational target

3.0 30

C) Minimise risk to, or enhance, social amenity. 5 1
Marina at Rostellan at risk of flooding. Option does not reduce flood 

risk. Meets the minimum requirement. 0.0 0 Marina at Rostellan at risk of flooding. Option does not reduce flood 
risk to this amenity site. Meets the minimum requirement. 0.0 0 Marina at Rostellan at risk of flooding. Option does not reduce flood 

risk to this amenity site. Meets the minimum requirement. 0.0 0

Social Total Score/ Weighted Score 0.0 0 6.0 480 6.0 480

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD 

objectives, as no intervention required beyond works to individual 
properties. Meeting minimum target

0.0 0

No contribution nor constraint to the achievement of WFD 
objectives as the works are unrelated to port activities.  In addition, 
the works are located along a stretch that is already modified and 

as such the proposed works will not further contribute to or create a 
new morphological risk. Meeting minimum target

0.0 0

No contribution nor constraint to the achievement of WFD 
objectives as the works are unrelated to port activities.  In addition, 
the works are located along a stretch that is already modified and 

as such the proposed works will not further contribute to or create a 
new morphological risk. Meeting minimum target

0.0 0

B) Minimise risk to sites with potential pollution 15 0 N/A 0.0 0 N/A 0.0 0 N/A 0.0 0

S
o

ci
al

Total of 36 properties at risk: 10 in Aghada Lower, 22 
in Farsid, 4 in Rostellan

Total of 5 community buildings at risk; 2 in Aghada 
Lower, 3 in Rostellan

1 Social Amenity Site Marina at Rostellan

Within the APSR, one river waterbody and one 
transitional waterbody require actions to achieve GES. 
However, there are no relevant hydro-morphological 

risks, objectives or measures for these river and 
transitional waterbodies and therefore no contribution to 

achievement of objectives is possible. 
The Cork Harbour (coastal) waterbody, within the APSR
boundary, is classified as a heavily modified waterbody 

and has been identified as having an overall 
morphological risk due to port related activities. The 
measures assigned towards achieving the required 

standard are related to port activites and as such are 
not relevant to the proposed options. 

No potentially polluting sites at risk within the APSR  
(0.5% AEP). 
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Option 3

Develop a tidal forecasting system with a combination of sea walls and demountable 
flood defences

Development of a tidal flood forecasting system with a lead time of up to 48 hours as part of 
a harbour wide flood forecasting system. Extent of permanent defences as for Option 2 with 
the exception of demountable defences considered along 167m  (300m) section of coast at 
Aghada and Rostellan. Demountables have been considered to provide access to the pier at 
Aghada and to reduce the visual impact out over the harbour at both Aghada and Rostellan . 
Maximum height of demountable defences along this reach is 0.5m  (0.8m) (0.5% AEP tidal 
and storm surge). Permanent defences (i.e. walls, embankments and revetments) designed 

to provide protection up the 10% AEP tidal and storm surge. Defence has no  impact on 
daily tidal regime. Defence does not affect water levels in the harbour during a flood event.

Targeted public awareness and education campaign combined with 
individual property protection / flood-proofing

Development of a tidal flood warning system as part of a overall harbour 
wide flood forecasting and warning system. Flood warnings can be issued 
up to 48 hours in advance of storm surge event. No modelling undertaken. 
Assume similar flooding regime to baseline, except where risk reduced to 

individual properties. Assume no changes in tidal cycle regime as a result of 
property flood proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Baseline

Option 1

Option would involve the provision of 870m  (2200m) of retaining and cut-
off flood wall, set back from the coast (maximum defence height of 1.6m 

(1.8m)) and 335m  (340m) of embankment (average height of 1.9m ). 
244m  of retaining and cut-off flood wall, to the bed of the channel would 
also be required (maximum defence height of 1.2m  above ground level). 
Existing defences are in fair to good condition, however they do not offer 

protection up to the 0.5% AEP tidal and storm surge event. New defences 
would run along alignment of existing defences at Clifden Terrace and 

Hillside and provide protection up to the 0.5% AEP tidal and storm surge. 
Defence has no  impact on daily tidal regime. Defence does not affect 

water levels in the harbour during a flood event.

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Baseline

-

Objectives
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C) Avoid damage to, and where possible 
enhance, the flora and fauna of the catchment.

10 5

No impacts on SPA/Ramsar site, proposed NHAs and 
coastal/estuarine habitats and associated species present as no 

intervention required beyond works to individual properties and no 
changes to the tidal regime anticipated. Meeting minimum target.

0.0 0
Short-term loss of littoral flora and fauna on existing coastal 

frontage as a result of the construction of new flood walls to the bed 
of the channel. Just failing minimum target.

-1.0 -50
Short-term loss of littoral flora and fauna on existing coastal 

frontage as a result of the construction of new flood walls to the bed 
of the channel. Just failing minimum target.

-1.0 -50

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 3
No loss of suitable fisheries habitat and angling activity as no 
intervention required, beyond works to individaual properties. 

Meeting minimum target.
0.0 0

Potential for temporary local disturbance to estuarine/coastal habitat 
and associated fish populations as a result of the construction of 
new flood walls to the bed of the channel. Just failing minimum 

target.

-1.0 -15

Potential for temporary local disturbance to estuarine/coastal habitat 
and associated fish populations as a result of the construction of 
new flood walls to the bed of the channel. Just failing minimum 

target.

-1.0 -15

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

No change in landscape character and visual amenity as no 
intervention required, beyond works to individual properties. 

Meeting minimum target.
0.0 0

Adverse change in local landscape character with introduction of 
new flood defence structures within designated Scenic Area and 

within close proximity to a designated Scenic Route. Likely to 
reduce flood risk to SR and SA, and reduction in visual amenity 
within sensitive areas of river corridor is likely to be fairly low as 
there are already exisitng defences in this location. Just failing 

minimum target.    

-1.0 -15

Adverse change in local landscape character with introduction of 
new flood defence structures within designated Scenic Area and 

within close proximity of a designated Scenic Route , although the 
use of demountable defences in sensitive areas of river corridor 

results  in only temporary impacts on visual amenity. Likely to 
reduce flood risk to SR and SA, although the benefits of reduced 

flood risk will by offset by reduction in quality of visual amenity 
within sensitive areas of river corridor. Option just failing minimum 

target.    

-1.0 -15

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 3

No  change in risk to SMR/RPS sites as no intervention required, 
beyond works to individual properties. Meeting minimum target. 0.0 0

No positive or negative change in setting or flood risk to RPS/SMR 
sites as no protection provided by proposed flood wall and 

embankment. Meeting minimum target.
0.0 0

No positive or negative change in setting or flood risk to RPS/SMR 
sites as no protection provided by proposed flood wall and 

embankment. Meeting minimum target.
0.0 0

Environmental Total Score/ Weighted 
Score

0.0 0 -3.0 -80 -3.0 -80

Total Score/ Total Weighted Score 0.1 211 -122.1 -15724 -145.2 -18311
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The APSR includes a small area of the Cork Harbour 
SPA/Ramsar which is recognised for its intertidal 

habitats and waterbird populations.  Also, the Rostellan 
Lough, Aghada Shore & Poulnabibe Inlet proposed 

NHA lie within the APSR boundary.  As Rostellan Lough
is impounded and no longer tidal, it supports a distinct 

bird community, although it is still a brackish habitat and
integral to Cork Harbour.  In terms of water-related 

protected species, there are no specific records within 
the APSR. 

The harbour provides important spawning and nursery 
areas for several species of sea fish, which are sensitive

to changes in physical and chemical conditions.  
Aquaculture is important within the Harbour, although 
there are no shellfisheries nearby the APSR.  Sections 

of the tidal area along the coast line of Rostellan Aghad
are modified.  The harbour has a long tradition of sea 

angling.  The range of charter boats is significant, and 
there are numerous on-shore sites where sea angling is 

promoted, including at Aghada. 

Within the APSR, four sites on the SMR/RPS are at 
risk: Miletone on embankment in Rostellan (SMR); a 

Midden (a mound of domestic refuse containing shells 
and animal bones marking the site of a prehistoric 

settlement) north of Rostellan (SMR); Siddon's Tower 
Battery north of Rostellan (SMR); and Battlemented 

Wall, north of Rostellan (RPS); and flooding would be 
detrimental to these sites.

Landscape character within the APSR is classified as 
the City Harbour and Estuary character type.  Parts of 
the APSR are designated as Scenic Routes (SR) and 
Scenic Areas (SA): 1.2km of SR at risk on section of 
R630 from Ballynacorra; and 0.45km2 of SA at risk in 

Rostellan (0.5% AEP)



Cobh APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Some mechanical and human intervention required for the tidal flood 
forecasting/ warning system and public awareness campaign. 

Individual property protection would also require human intervention 
in making the necessary adjustments to the properties at risk. Option 
reliant on certainty of tidal flood warning system and putting in place 

of property protection, therefore just meets minimum target.

0.0 0

No human or mechanical intervention is required for operation of this 
option. Some future maintenance will be required to ensure flood 

walls retain their flood defence function as designed. Overall, 
exceeding minimum target.

3.0 75

Human intervention is required to erect the demountable defences 
along 50m of the coastal frontage in Cobh. If these are not in place 
then some risk to properties. Some human intervention required for 
the public awareness campaign. Some future maintenance will also 

be required to ensure permanent walls retain their flood defence 
function as designed. Option also reliant on tidal flood forecast 

certainty. Overall, just failing minimum target.

-1.0 -25

B) Minimise Health and Safety risk of flood risk 
management options.

5 5
 Limited health and safety risk involved with the installation of 

individual property protection during flood events. Overall exceeding 
minimum target.

1.0 25

Construction works are located along the pier in Cobh, creating a 
considerable health and safety risk, especially with the flood walls 

constructed to the bed of the harbour in Cobh where water depths are 
in excess of 2.6m. Considerable length of defences along access 

road to pier at Carrignafoy. Health and safety risk to operators very 
limited as only limited maintenance required. Overall, just failing 

minimum target.

-1.0 -25

Construction works are located along the pier in Cobh where there 
would be significant health and safety risk to construction workers. 

Flood walls to the bed of the harbour would have considerable health 
and safety risk to the construction workers due to the significant water 
levels (>2.6m) at the pier. Medium health and safety risk to operators 
responsible for maintenance and erection of demountable defences. 

Overall, partly failing minimum target.

-3.0 -75

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for 
properties where MRFS flood depth below 0.6m. Number of 

properties protected for current flood risk (0.5%AEP) is 2 (40% of 
total damaged properties). Increase in water level due to sea level 

rise and increased inflows increases the number of properties at risk 
to 44 (MRFS 0.5% AEP) of which 82% could be protected by 

Individual Property Protection. Adapting to future risk would involve 
additional costs. Percentage of properties protected for the MRFS 

means that option meets minimum target.

0.0 0
Option is designed to protect up to the 0.5% tidal AEP but can be 

adapted to the MRFS at additional cost by increasing height/length of 
walls. Meeting minimum target.

0.0 0

Option is designed to protect up to the 0.5% tidal AEP but can be 
adapted to the MRFS at additional cost by increasing height/length of 
walls or demountable flood defences with additional capacity. Meeting 

minimum target.

0.0 0

Technical Total Score/ Weighted Score 1.0 25 2.0 50 -4.0 -100

Option will cost approximately  €0.36 million and would provide 
protection up to the 0.5% tidal AEP for 40% of total at risk 

properties; 33% of properties at risk from a 0.1% Tidal AEP 
protected (assumes max flood depth of 0.6m). BCR for protecting to 

0.5% Tidal AEP is 4.2 (assumes 80% of defences put in place in 
time to avoid any damage due to presence of tidal flood forecasting 
system. Tidal flood forecasting system assumed to be installed as 

part of a harbour wide flood forecasting system).  

1.8 221
Option will cost approximately €2.5 million and would provide full 

protection up to the 0.5% tidal AEP. PVD for Cobh APSR are €2.1 
million. BCR for protecting to 0.5% Tidal AEP is 0.9 

-3.4 -429
Option will cost approximately €2.8 million and would provide full 

protection up to the 0.5% tidal AEP. PVD for Cobh APSR are €2.1 
million. BCR for protecting to 0.5% Tidal AEP is 0.8 

-6.3 -786

BCR 4.2 BCR 0.9 BCR 0.8

B) Minimise risk to infrastructure. 15 2

No increase in the number of transport routes/ utility infrastructure 
assets at risk. Option has no physical means to limit flooding on 
transport routes/ utility infrastructure assets. Meeting minimum 

target.

0.0 0

The option provides full protection to all flooded transport routes/ 
utility infrastructure in Cobh (West Beach). However there may be 
some residual flooding on transport routes in a 0.1% Tidal AEP. 

Partially achieving aspirational target

3.0 90

The option provides full protection to all flooded transport routes/ 
utility infrastructure in Cobh (West Beach). However there may be 
some residual flooding on transport routes in a 0.1% Tidal AEP. 

Partially achieving aspirational target

3.0 90

C) Minimise risk to agricultural land. 5 1
No increase in the area of agricultural land at risk. Option unlikely to 

result in any decrease in risk to agricultural land as option has no 
physical means to limit flooding on agricultural land.

0.0 0

Option would have no impact on the area of agricultural land at risk. 
Limited agricultural land at risk of tidal flooding in this APSR. Meeting 
minimum target as option would not result in an increase in area of 

agricultural land at risk.

0.0 0

Option would have no impact on the area of agricultural land at risk. 
Limited agricultural land at risk of tidal flooding in this APSR. Meeting 
minimum target as option would not result in an increase in area of 

agricultural land at risk.

0.0 0

Economic Total Score/ Weighted Score 1.8 221 -0.4 -339 -3.3 -696
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Option 3

Develop a tidal forecasting system with a targeted public awareness and preparedness 
campaign  and provision of sea walls and demountable flood defences

Development of a tidal flood forecasting system with a lead time of up to 48 hours. Extent of 
permanent defences as for Option 2, with the exception of demountable defences considered 
along 48m  (650m) of the coastal frontage to reduce the visual impact of flood walls in Cobh. 
Permanent defences to provide protection up the 10% AEP with demountable defences fitted 

to the top of these permenant defences. Maximum required height of demountable defences is 
2.1m . Option also requires provision of 51m  (235m) of retaining and cut-off wall set back from 
the coast (maximum defence height of 1.4m  (1.7m)) and 200m  (416m) of retaining and cut-

off flood wall to the bed of the harbour (maximum defence height of 0.7m  (2.2m) above 
ground level). Proposed defences provide protection up to the 0.5% AEP tidal and storm surge 

event and have no impact on daily tidal regime. Defence does not affect water levels in the 
harbour during a flood event.

Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Development of a tidal flood warning system as part of a overall harbour wide 
flood forecasting and warning system. Flood warnings can be issued up to 48 

hours in advance of storm surge event. No modelling undertaken. Assume 
similar flooding regime to baseline, except where risk reduced to individual 
properties. Assume no changes in tidal cycle regime as a result of property 

flood proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Baseline

Objectives
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< 50 m of road flooded at West beach

0.02km2 of flooded agricultural land to the east of the 
urban area

T
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n/a

n/a

n/a

5
Total damages of €2.1 million (PVD) up to 0.5% tidal 

AEP
A) Optimise economic return on flood risk 

management investment.
25

Option 1

Option would involve the provision of 48m (235m) of retaining and cut-off 
flood wall, set back from the harbour (maximum defence height of 0.9m 

(1.8m) above ground level) and 248m  (420m) of retaining and cut-off flood 
wall, to the bed of the harbour. (maximum defence height of 2.7m  (3m) 
above ground level). Existing defences at location of proposed defences 

range from very poor to fair in condition. Existing defences do not offer flood 
protection up to the 0.5% AEP tidal and storm surge event. Proposed 

defences provide protection up to the 0.5% AEP tidal and storm surge and 
have no impact on daily tidal regime. Defence does not affect water levels in 

the harbour during a flood event.

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Baseline

-

Options 



Cobh APSR

Comments Score Weighted Score Comments Score
Weighted 
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Comments Score Weighted Score
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Option 3

Develop a tidal forecasting system with a targeted public awareness and preparedness 
campaign  and provision of sea walls and demountable flood defences

Development of a tidal flood forecasting system with a lead time of up to 48 hours. Extent of 
permanent defences as for Option 2, with the exception of demountable defences considered 
along 48m  (650m) of the coastal frontage to reduce the visual impact of flood walls in Cobh. 
Permanent defences to provide protection up the 10% AEP with demountable defences fitted 

to the top of these permenant defences. Maximum required height of demountable defences is 
2.1m . Option also requires provision of 51m  (235m) of retaining and cut-off wall set back from 
the coast (maximum defence height of 1.4m  (1.7m)) and 200m  (416m) of retaining and cut-

off flood wall to the bed of the harbour (maximum defence height of 0.7m  (2.2m) above 
ground level). Proposed defences provide protection up to the 0.5% AEP tidal and storm surge 

event and have no impact on daily tidal regime. Defence does not affect water levels in the 
harbour during a flood event.

Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Development of a tidal flood warning system as part of a overall harbour wide 
flood forecasting and warning system. Flood warnings can be issued up to 48 

hours in advance of storm surge event. No modelling undertaken. Assume 
similar flooding regime to baseline, except where risk reduced to individual 
properties. Assume no changes in tidal cycle regime as a result of property 

flood proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Baseline

Objectives
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Option 1

Option would involve the provision of 48m (235m) of retaining and cut-off 
flood wall, set back from the harbour (maximum defence height of 0.9m 

(1.8m) above ground level) and 248m  (420m) of retaining and cut-off flood 
wall, to the bed of the harbour. (maximum defence height of 2.7m  (3m) 
above ground level). Existing defences at location of proposed defences 

range from very poor to fair in condition. Existing defences do not offer flood 
protection up to the 0.5% AEP tidal and storm surge event. Proposed 

defences provide protection up to the 0.5% AEP tidal and storm surge and 
have no impact on daily tidal regime. Defence does not affect water levels in 

the harbour during a flood event.

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Baseline

-

Options 

A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the properties targeted as 
part of the individual property protection with a significant reduction 
up to 0.1% tidal AEP. The tidal flood forecasting and targeted public 
awareness campaign would increase awareness of flood risk in the 
APSR. However, the option does not reduce number of properties 

located in high hazard areas. In addition, access to and from 
vulnerable buildings could be restricted and option will not provide 

any protection to evacuation routes. Therefore, only meeting 
minimum target

0.0 0

Option protects all residential properties up to the 0.5% tidal AEP and 
removes all properties from high hazard areas. There may still be 

some residual flooding from the 0.1% tidal AEP as this may overtop 
the existing flood protection in some locations.  Partially achieving 

aspirational target

3.0 450

Option protects all residential properties up to the 0.5% tidal AEP and 
removes all properties from high hazard areas. There may still be 

some residual flooding from the 0.1% tidal AEP as this may overtop 
the existing flood protection in some locations.  Partially achieving 

aspirational target

3.0 450

B) Minimise risk to community. 10 1

The provision of individual property protection would reduce the 
flood damage to the properties targeted as part of this option, 

including social infrastructure properties and commercial properties. 
However, properties still located within flood risk and high hazard 

areas. Therefore, meeting minimum target.

0.0 0

Option protects all community properties up to the 0.5% tidal AEP. 
There may still be some residual flooding from the 0.1% tidal AEP as 

this may overtop the flood protection in some locations.  Partially 
achieving aspirational target

3.0 30

Option protects all community properties up to the 0.5% tidal AEP. 
There may still be some residual flooding from the 0.1% tidal AEP as 

this may overtop the flood protection in some locations.  Partially 
achieving aspirational target

3.0 30

C) Minimise risk to, or enhance, social amenity. 5 1
Marina at Cobh at risk of flooding. Option does not reduce flood risk. 

Meets the minimum requirement. 0.0 0 Marina at Cobh at risk of flooding. Option does not reduce flood risk. 
Meets the minimum requirement. 0.0 0 Marina at Cobh at risk of flooding. Option does not reduce flood risk. 

Meets the minimum requirement. 0.0 0

Social Total Score/ Weighted Score 0.0 0 6.0 480 6.0 480

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD 

objectives, as no intervention required beyond works to individual 
properties. Meeting minimum target

0.0 0

No contribution nor constraint to the achievement of WFD objectives 
as the works are unrelated to port activities. In addition, the works are 

located along a stretch that is already modified and as such the 
proposed works will not further contribute to or create a new 

morphological pressure. Meeting minimum target

0.0 0

No contribution nor constraint to the achievement of WFD objectives 
as the works are unrelated to port activities. In addition, the works are 

located along a stretch that is already modified and as such the 
proposed works will not further contribute to or create a new 

morphological pressure. Meeting minimum target

0.0 0

B) Minimise risk to sites with potential 
pollution

15 0 N/A 0.0 0 N/A 0.0 0 N/A 0.0 0
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Total of 3 properties at risk: 2 on Connolly Street, 1 on 
The Mall

Total of 5 community buildings at risk; 4 on West 
beach, 1 on East Beach

1  Social amenity site - Marina at Cobh

Adjacent to the APSR there is one transitional 
waterbody and one coastal waterbody, both of which 
require actions to achieve GES. The Cork Harbour 

(coastal) waterbody is classified as a heavily modified 
waterbody and has been identified as having an overall 

morphological risk due to port related activities. The 
measures assigned towards achieving the required 

standard are related to port activites and as such are 
not relevant to the proposed options. There are no 
relevant hydro-morphological risks, objectives or 

measures for the transitional waterbody and therefore 
no contribution to achievement of objectives is possible 

. 

No potentially polluting sites at risk within the APSR  
(0.5% AEP). 



Cobh APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score
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Option 3

Develop a tidal forecasting system with a targeted public awareness and preparedness 
campaign  and provision of sea walls and demountable flood defences

Development of a tidal flood forecasting system with a lead time of up to 48 hours. Extent of 
permanent defences as for Option 2, with the exception of demountable defences considered 
along 48m  (650m) of the coastal frontage to reduce the visual impact of flood walls in Cobh. 
Permanent defences to provide protection up the 10% AEP with demountable defences fitted 

to the top of these permenant defences. Maximum required height of demountable defences is 
2.1m . Option also requires provision of 51m  (235m) of retaining and cut-off wall set back from 
the coast (maximum defence height of 1.4m  (1.7m)) and 200m  (416m) of retaining and cut-

off flood wall to the bed of the harbour (maximum defence height of 0.7m  (2.2m) above 
ground level). Proposed defences provide protection up to the 0.5% AEP tidal and storm surge 

event and have no impact on daily tidal regime. Defence does not affect water levels in the 
harbour during a flood event.

Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Development of a tidal flood warning system as part of a overall harbour wide 
flood forecasting and warning system. Flood warnings can be issued up to 48 

hours in advance of storm surge event. No modelling undertaken. Assume 
similar flooding regime to baseline, except where risk reduced to individual 
properties. Assume no changes in tidal cycle regime as a result of property 

flood proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Baseline

Objectives
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Option 1

Option would involve the provision of 48m (235m) of retaining and cut-off 
flood wall, set back from the harbour (maximum defence height of 0.9m 

(1.8m) above ground level) and 248m  (420m) of retaining and cut-off flood 
wall, to the bed of the harbour. (maximum defence height of 2.7m  (3m) 
above ground level). Existing defences at location of proposed defences 

range from very poor to fair in condition. Existing defences do not offer flood 
protection up to the 0.5% AEP tidal and storm surge event. Proposed 

defences provide protection up to the 0.5% AEP tidal and storm surge and 
have no impact on daily tidal regime. Defence does not affect water levels in 

the harbour during a flood event.

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Baseline

-

Options 

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

10 5
No impacts on coastal habitats and species present as no 

intervention required beyond works to individual properties. Meeting 
minimum target.

0.0 0

Potential for impact on the flora and fauna of Cork Harbour. However, 
this would be very limited as the works would be restricted to an 

artificial frontage, and the lack of connectivity with designated areas.  
Temporary loss of or disturbance to littoral flora and fauna on artificial 

habitat during the construction of floodwalls. Just failing minimum 
target.

-1.0 -50

Potential for impact on the flora and fauna of Cork Harbour. However, 
this would be very limited as the works would be restricted to an 

artificial frontage, and the lack of connectivity with designated areas.  
Temporary loss of or disturbance to littoral flora and fauna on artificial 

habitat during the construction of floodwalls. Just failing minimum 
target.

-1.0 -50

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 4
No loss of suitable fisheries habitat as no intervention required, 
beyond works to individual properties. Meeting minimum target. 0.0 0

Potential for impact on the fish and fisheries of Cork Harbour is very 
limited as the works would be restricted to an artificicial frontage.  

Temporary loss of or disturbance to littoral flora and fauna on artificial 
habitat during the construction of floodwalls only likely to affect very 

local fish populations. Also option would potentially result in a 
temporary loss of angling facilities during construction. Just failing 

minimum target.

-1.0 -20

Potential for impact on the fish and fisheries of Cork Harbour is very 
limited as the works would be restricted to an artificicial frontage.  

Temporary loss of or disturbance to littoral flora and fauna on artificial 
habitat during the construction of floodwalls only likely to affect very 

local fish populations. Also option would potentially result in a 
temporary loss of angling facilities during construction.  Just failing 

minimum target.

-1.0 -20

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

No change in landscape character and visual amenity as no 
intervention required, beyond works to individual properties. Meeting 

minimum target.
0.0 0

Potential for a change in visual amenity for the residents of the 
properties in the vicinity of the new flood walls (maximum height of 
2.7m). No change to the character of and views within the Scenic 

Area as it is not in the vicinity of the proposed floodwalls. Just failing 
minimum target. 

-1.0 -15

Potential for a change in visual amenity for the residents of the 
properties in the vicinity of the new flood walls (maximum height of 
2.1m), although the use of demountable defences will reduce the 

permanent height of the flood walls. No change to the character and 
views within the Scenic Area as it is not in the vicinity of the proposed 

floodwalls. Just failing minimum target. 

-1.0 -15

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 0 N/A 0.0 0 N/A 0.0 0 N/A 0.0 0

Environmental Total Score/ Weighted 
Score

0.0 0 -3.0 -85 -3.0 -85

Total Score/ Total Weighted Score 2.8 246 4.6 106 -4.3 -401
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Cobh APSR lies on the shore of Cork Harbour which, 
although heavily modified, is of significant international 

biodiversity interest, containing extensive areas of 
intertidal habitats and hosting an internationally 

important population of waterfowl. Both seals and 
dolphins are also regular visitors to the Harbour. Key 

areas of Cork Harbour are designated as both a 
Ramsar site and an EU Special Protection Area, and 

Great Island Channel is an EU Special Area of 
Conservation.  Cuskinny Marsh proposed NHA lies 

approximately 0.8km east of the APSR, and 
Monkstown Creek proposed NHA and part of Cork 
Harbour SPA/Ramsar site is approximately 0.8km to 

the west across the main channel of the harbour.  
There are no areas designated for nature conservation 
within the APSR boundary.  In terms of water-related 
protected species, there are no specific records within 

the APSR. 

The harbour provides important spawning and nursery 
areas for several species of sea fish, which are 
sensitive to changes in physical and chemical 

conditions.  Aquaculture is important within the Harbour 
and close to Cobh there is a Pacific oyster 

shellfishery. The tidal area along the coastline of 
Cobh is modified, and includes a harbour area. 

Designated Salmonid Waters are present in Cuskinny 
Bay and at White Point. Cork Harbour has a long 

tradition of sea angling both on-shore and off-shore. 
The range of charter boats is significant, and there are 

numerous on-shore sites where sea angling is 
promoted, including at Cobh.

No sites of cultural heritage importance at risk (0.5% 
AEP)

Landscape character within the APSR comprises the 
Indented Estuarine landscape character type

Approximately 0.002km2 of a Scenic Area to the west 
of Cobh, in Cuskinny area is at risk (0.5% AEP). 



Monkstown & Passage West APSR

Option 1

Comments Score Weighted Score Comments Score
Weighted 

Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Some mechanical and human intervention required for the tidal flood 
forecasting/ warning system and public awareness campaign. 

Individual property protection would also require human intervention in
making the necessary adjustments to the properties at risk. Option 

reliant on certainty of tidal flood warning system and putting in place of
property protection, therefore just meets minimum target.

0.0 0

No human or mechanical intervention is required for operation of 
this option. Some future maintenance will be required to ensure 

flood walls retain their flood defence function as designed. Overall, 
exceeding minimum target.

3.0 75

B) Minimise Health and Safety risk of flood risk 
management options.

5 5
 Limited health and safety risk involved with the installation of 

individual property protection during flood events. Overall exceeding 
minimum target.

1.0 25

Construction works are located along the coastline and adjacent to 
the main road running through Monkstown and Passage West 
(R610), creating a high health and safety risk due to the close 

proximity of the transport route. Considerable length of defences 
along transport route, which is both set back from the coastline and 
constructed to the bed of the harbour- assume considerable health 

and safety risk to construction workers. Health and safety risk to 
operators very limited as only limited maintenance required. 

Overall, just failing minimum target.

-1.0 -25

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for 
properties where MRFS flood depth below 0.6m. Number of properties

protected for current flood risk (0.5%AEP) is 27 (100% of total 
damaged properties). Increase in water level due to sea level rise and 

increased inflows increases the number of properties at risk to 101 
(MRFS 0.5% AEP) of which 48% could be protected by Individual 

Property Protection. Adapting to future risk would involve additional 
costs. Percentage of properties protected for the MRFS means that 

option partly fails minimum target.

-3.0 -75
Option is designed to protect up to the 0.5% tidal AEP but can be 
adapted to the MRFS at additional cost by increasing height/length 

of walls. Meeting minimum target.
0.0 0

Technical Total Score/ Weighted Score -2.0 -50 2.0 50

Option will cost approximately  €0.28 million and would provide 
protection up to the 0.5% tidal AEP for 100% of total at risk properties; 
97% of properties at risk from a 0.1% Tidal AEP protected (assumes 

max flood depth of 0.6m). BCR for protecting to 0.5% Tidal AEP is 3.1 
(assumes 80% of defences put in place in time to avoid any damage 

due to presence of tidal flood forecasting system. Tidal flood 
forecasting system assumed to be installed as part of a harbour wide 

flood forecasting system).  

1.1 135

Option will cost approximately  €5.5 million and would provide full 
protection up to the 0.5% tidal AEP. PVD for Monkstown/ Passage 
West APSR are €1 million. BCR for protecting to 0.5% Tidal AEP is 

0.2 

-87.8 -10971

BCR 2.9 BCR 0.2

B) Minimise risk to infrastructure. 15 3
No increase in the number of transport routes/ utility infrastructure 
assets at risk. Option has no physical means to limit flooding on 

transport routes/ utility infrastructure assets. Meeting minimum target.
0.0 0

The option provides full protection to the majority of flooded 
transport routes/ utility infrastructure in Monkstown/ Passage West. 
However there may be some residual flooding on minor transport 
routes in a 0.1% Tidal AEP. Partially achieving aspirational target

3.0 135

C) Minimise risk to agricultural land. 5 1
No increase in the area of agricultural land at risk. Option unlikely to 

result in any decrease in risk to agricultural land as option has no 
physical means to limit flooding on agricultural land.

0.0 0

Option would have no impact on the area of agricultural land at 
risk. Limited agricultural land at risk of tidal flooding in this APSR. 

Meeting minimum target as option would not result in an increase in
area of agricultural land at risk.

0.0 0

Economic Total Score/ Weighted Score 1.1 135 -84.8 -10836

Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Objectives
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5 Total damages of €1 million (PVD) up to 0.5% tidal AEP

Option would involve the provision of extensive walls to provide 
protection to Monkstown and Passage West. Existing defences are in 
poor condition and do not provide protection up to the 0.5% AEP tidal 
and storm surge event. This option requires the provision of 380m 

(1470m) of retaining and cut-off flood wall set back from the coast with a 
maximum defence height above ground level of 2.2m  (2.3m).  657m 
(870m) of retaining and cut-off flood wall to  the bed of the Harbour is 
also required with a maximum height of 1.8m  (2.35m) above ground 
level. The majority of the defences run along the alignment of existing 

defences at the R610 roadway and troperties fronting onto the Harbour. 
Option provides protection up to the 0.5% AEP tidal and storm surge and 

have no impact on daily tidal regime. Defence does not affect water 
levels in the harbour during a flood event.

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Development of a tidal flood warning system as part of a overall harbour wide 
flood forecasting and warning system. Flood warnings can be issued up to 48 

hours in advance of storm surge event. No modelling undertaken. Assume 
similar flooding regime to baseline, except where risk reduced to individual 
properties. Assume no changes in tidal cycle regime as a result of property 

flood proofing. 

Baseline
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Baseline option assumes continuation of 
any existing maintenance regime in 

assessment unit

Total of 2.9km of Roads flooded including;
1.7km of R610 flooded;

1.1km of Strand Road flooded;
39m of Glen Road flooded

0.03km2 of flooded agricultural land to the north of the urban 
area

n/a

Baseline

Options 

A) Optimise economic return on flood risk 
management investment.

25

n/a

n/a

-



Monkstown & Passage West APSR

Option 1

Comments Score Weighted Score Comments Score
Weighted 

Score

Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Objectives
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Option would involve the provision of extensive walls to provide 
protection to Monkstown and Passage West. Existing defences are in 
poor condition and do not provide protection up to the 0.5% AEP tidal 
and storm surge event. This option requires the provision of 380m 

(1470m) of retaining and cut-off flood wall set back from the coast with a 
maximum defence height above ground level of 2.2m  (2.3m).  657m 
(870m) of retaining and cut-off flood wall to  the bed of the Harbour is 
also required with a maximum height of 1.8m  (2.35m) above ground 
level. The majority of the defences run along the alignment of existing 

defences at the R610 roadway and troperties fronting onto the Harbour. 
Option provides protection up to the 0.5% AEP tidal and storm surge and 

have no impact on daily tidal regime. Defence does not affect water 
levels in the harbour during a flood event.

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Development of a tidal flood warning system as part of a overall harbour wide 
flood forecasting and warning system. Flood warnings can be issued up to 48 

hours in advance of storm surge event. No modelling undertaken. Assume 
similar flooding regime to baseline, except where risk reduced to individual 
properties. Assume no changes in tidal cycle regime as a result of property 

flood proofing. 

Baseline
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Baseline option assumes continuation of 
any existing maintenance regime in 

assessment unit

Baseline

Options 

-

A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the properties targeted as 
part of the individual property protection with a significant reduction up 

to 0.1% tidal AEP. The tidal flood forecasting and targeted public 
awareness campaign would increase awareness of flood risk in the 
APSR. However, the option does not reduce number of properties 

located in high hazard areas. In addition, access to and from 
vulnerable buildings could be restricted and option will not provide any

protection to evacuation routes. Therefore, only meeting minimum 
target

0.0 0

Option protects all residential properties up to the 0.5% tidal AEP 
and removes all properties from high hazard areas. There may still 

be some residual flooding from the 0.1% tidal AEP as this may 
overtop the existing flood protection in some locations. Partially 

achieving aspirational target

3.0 450

B) Minimise risk to community. 10 2

The provision of individual property protection would reduce the flood 
damage to the properties targeted as part of this option, including 

social infrastructure properties and commercial properties. However, 
properties still located within flood risk and high hazard areas. 

Therefore, meeting minimum target.

0.0 0

Option protects all community properties up to the 0.5% tidal AEP. 
There may still be some residual flooding from the 0.1% tidal AEP 
as this may overtop the flood protection in some locations. Partially 

achieving aspirational target

3.0 60

C) Minimise risk to, or enhance, social amenity. 5 3
Marina at Monkstown at risk of flooding. Option does not reduce flood 

risk. Meets the minimum requirement. 0.0 0 Marina at Monkstown at risk of flooding. Option does not reduce 
flood risk. Meets the minimum requirement. 0.0 0

Social Total Score/ Weighted Score 0.0 0 6.0 510

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD objectives, 

as no intervention required beyond works to individual properties. 
Meeting minimum target

0.0 0

No contribution nor constraint to the achievement of WFD 
objectives as the works are unrelated to port activities. In addition, 

the structures would be located along a stretch that is already 
modified and as such would not further contribute to or create a 

new morphological pressure. Meeting minimum target

0.0 0

B) Minimise risk to sites with potential 
pollution

15 0 N/A 0.0 0 N/A 0.0 0
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Total of 33  properties at risk: 1 on Strand Road, 13 on 
Charlotte and Bath Terrace, 2 on Dock Street, 3 on Strand 
Street, 5 on Railway Street, 7 on Main Street, 2 in Chapel 

Square, 

Total of 22 community buildings at risk: 1 on Strand Road, 4 
on Charlotte and Bath Terrace including 1 Police Station, 2 on 

Dock Street, 8 on Strand Street, 1 on Railway Street, 5 on Main
Street, 1 in Chapel Square, 

1 Social Amenity Site = Marina at Monkstown

Adjacent to the APSR there is one transitional waterbody and 
one coastal waterbody, both of which require actions to achieve
GES. The Cork Harbour (coastal) waterbody is classified as a 
heavily modified waterbody and has been identified as having 
an overall morphological risk due to port related activities. The 
measures assigned towards achieving the required standard 

are related to port activites and as such are not relevant to the 
proposed options. There are no relevant hydro-morphological 

risks, objectives or measures for the transitional waterbody and 
therefore no contribution to achievement of objectives is 

possible. 

No potentially polluting sites at risk within the APSR  (0.5% 
AEP). 



Monkstown & Passage West APSR

Option 1

Comments Score Weighted Score Comments Score
Weighted 

Score

Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Objectives
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Option would involve the provision of extensive walls to provide 
protection to Monkstown and Passage West. Existing defences are in 
poor condition and do not provide protection up to the 0.5% AEP tidal 
and storm surge event. This option requires the provision of 380m 

(1470m) of retaining and cut-off flood wall set back from the coast with a 
maximum defence height above ground level of 2.2m  (2.3m).  657m 
(870m) of retaining and cut-off flood wall to  the bed of the Harbour is 
also required with a maximum height of 1.8m  (2.35m) above ground 
level. The majority of the defences run along the alignment of existing 

defences at the R610 roadway and troperties fronting onto the Harbour. 
Option provides protection up to the 0.5% AEP tidal and storm surge and 

have no impact on daily tidal regime. Defence does not affect water 
levels in the harbour during a flood event.

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Development of a tidal flood warning system as part of a overall harbour wide 
flood forecasting and warning system. Flood warnings can be issued up to 48 

hours in advance of storm surge event. No modelling undertaken. Assume 
similar flooding regime to baseline, except where risk reduced to individual 
properties. Assume no changes in tidal cycle regime as a result of property 

flood proofing. 

Baseline

G
lo

b
a

l 
W

e
ig

h
ti

n
g

Baseline option assumes continuation of 
any existing maintenance regime in 

assessment unit

Baseline

Options 

-

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

10 5

No  impacts on SPA/Ramsar site, SAC, proposed NHA and 
estuarine/coastal habitats and species present as no intervention 
required beyond works to individual properties. Meeting minimum 

target.

0.0 0

Potential for impact on the flora and fauna of Cork Harbour. 
However, this would be very limited as the works would be  

restricted to an area that is already modified. Temporary loss of or 
disturbance to littoral flora and fauna on artificial habitat during the 

construction of floodwalls. Just failing minimum target.

-1.0 -50

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 3
No loss of suitable fisheries habitat as no intervention required, 
beyond works to individual properties. Meeting minimum target. 0.0 0

Potential for impact on the fish and fisheries of Cork Harbour is 
very limited as the works would be restricted to an artificial 

frontage.  Temporary loss of or disturbance to littoral flora and 
fauna on artificial habitat during the construction of floodwalls only 

likely to affect very local fish populations. Also option would 
potentially result in a temporary loss of angling facilities during 

construction.  Just failing minimum target.

-1.0 -15

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

No change in landscape character and visual amenity as no 
intervention required, beyond works to individual properties. Meeting 

minimum target.
0.0 0

Potential for a change in visual amenity of properties along the 
affected stretch of the harbour through the construction of 

extensive new flood walls (max height  2.35m). The character of 
and views within the Scenic Area and Scenic Route will be 
adversely affected by the introduction of new flood defence 

structures within their boundaries. Partly failing minimum target. 

-3.0 -45

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 3

No positive or negative change in risk to SMR site or setting of the 
three ACAs as no intervention required, beyond works to individual 

properties. Meeting minimum target.
0.0 0

No positive or negative change in flood risk to or setting of SMR 
site as no protection provided by proposed floodwall. The setting of 

ACAs will be affected by the introduction of new flood defences 
within their boundaries. However, the floodwall will reduce flood risk

within the ACAs. Just failing minimum target.

-1.0 -15

Environmental Total Score/ Weighted 
Score

0.0 0 -6.0 -125

Total Score/ Total Weighted Score -0.9 85 -82.8 -10401
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Immediately adjacent to the APSR are: Monkstown Creek 
proposed NHA and part of the Cork Harbour SPA/Ramsar 

site to the south; and parts of Cork Harbour SPA/Ramsar site, 
the Great Island Channel SAC/proposed NHA, and the 

Douglas River Estuary proposed NHA to the north.  These 
areas are important for their intertidal habitats and waterbird 
populations. Changes in the flooding and tidal regime could 

affect the nature and character of intertidal habitats for which 
the sites are designated and with impacts on associated 

designated waterbird populations. In terms of water-related 
protected species, there are no specific records within the 
APSR. Although Cork Harbour is heavily modified, it is of 

significant biodiversity interest, containing extensive areas of 
intertidal habitats and hosting an internationally important 
population of waterfowl.  Key areas of Cork Harbour are 
designated as both a Ramsar site and an EU Special 

Protection Area, and Great Island Channel is an EU Special 
Area of Conservation.  Both seals and dolphins are regular 

visitors to the Harbour. 

The harbour provides important spawning and nursery areas 
for several species of sea fish, which are sensitive to changes 
in physical and chemical conditions. Aquaculture is important 
within the Harbour and includes the largest Irish producer of 
native and Pacifc oysters within the inner harbour. The tidal 
area is largely modified. Cork Harbour has a long tradition of 

sea angling both on-shore and off-shore. The range of charter 
boats is significant, and there are numerous on-shore sites 
where sea angling is promoted, including at Monkstown.

1 site on SMR at risk: a Lime Kiln in Monkstown (Castle Farm), 
and flooding would be detrimental to this site.  Parts of the 
Upper Monkstown, Lower Monkstown and Passage West 

Architectural Conservation Areas (ACAs) are at risk (0.5% 
AEP); an area of 0.02km2 in total

Landscape character within the APSR comprises the City 
Harbour and Estuary type. 

Approximately 2km of the Scenic Route along the R610 
between Passage West and Ringaskiddy is at risk (0.5% AEP). 
A Scenic Area is located in the northern and southern areas of 

the APSR, of which approximately 0.02km2 of this is at risk 
(0.5% AEP).



Midleton APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Some mechanical and human intervention required for the tidal flood 
forecasting/ warning system and public awareness campaign. Individual 
property protection would also require human intervention in making the 

necessary adjustments to the properties at risk. Option reliant on 
certainty of tidal flood warning system and putting in place of property 

protection, therefore 100% reliant on human intervention, therefore just 
failing minimum target.

0.0 0

No human or mechanical intervention is required for operation of this 
option. Some future maintenance will be required to ensure flood walls 

and embankments retain their flood defence function as designed. 
Overall, exceeding minimum target.

3.0 75

B) Minimise Health and Safety risk of flood risk 
management options.

5 5
 Limited health and safety risk involved with the installation of individual 

property protection during flood events. Overall exceeding minimum 
target.

1.0 25

Construction works are located along the Owenacurra river estuary and 
adjacent to the  Granary and Ballick Roads, creating a high health and 

safety risk due to the close proximity of the transport route. Considerable 
length of defences along transport route, which is both set back from the 

channel and constructed to the bed of the channel- assume medium 
health and safety risk to construction workers. Health and safety risk to 
operators very limited as only limited maintenance required. meeting 

minimum target

0.0 0

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for 
properties where MRFS flood depth below 0.6m. Number of properties 
protected for current flood risk (0.5%AEP) is 67 (85% of total damaged 
properties). Increase in water level due to sea level rise and increased 
inflows increases the number of properties at risk to 331 (MRFS 0.5% 

AEP) of which 69% could be protected by Individual Property 
Protection. Adapting to future risk would involve additional costs. 

Percentage of properties protected for the MRFS means that option just 
fails minimum target.

-1.0 -25
Option is designed to protect up to the 0.5% tidal AEP but can be 

adapted to the MRFS at additional cost by increasing height/length of 
walls. Meeting minimum target.

0.0 0

Technical Total Score/ Weighted Score 0.0 0 3.0 75

Option will cost approximately  €0.57 million and would provide 
protection up to the 0.5% tidal AEP for 85% of total at risk properties; 
79% of properties at risk from a 0.1% Tidal AEP protected (assumes 

max flood depth of 0.6m). BCR for protecting to 0.5% Tidal AEP is 28.6 
(assumes 80% of defences put in place in time to avoid any damage 

due to presence of tidal flood forecasting system. Tidal flood forecasting 
system assumed to be installed as part of a harbour wide flood 

forecasting system).  

5.0 625
Option will cost approximately €9.8 million and would provide full 

protection up to the 0.5% tidal AEP. PVD for Midleton APSR are €23.8 
million. BCR for protecting to 0.5% Tidal AEP is 2.4 

0.8 99

BCR 28.6 BCR 2.4

B) Minimise risk to infrastructure. 15 3
No increase in the number of transport routes/ utility infrastructure 
assets at risk. Option has no physical means to limit flooding on 

transport routes/ utility infrastructure assets. Meeting minimum target.
0.0 0

The option provides full protection to the majority of flooded transport 
routes/ utility infrastructure in Midleton. However there may be some 

residual flooding on minor transport routes in a 0.1% Tidal AEP. Partially 
achieving aspirational target

3.0 135

C) Minimise risk to agricultural land. 5 1
No increase in the area of agricultural land at risk. Option unlikely to 

result in any decrease in risk to agricultural land as option has no 
physical means to limit flooding on agricultural land.

0.0 0

Option would have no impact on the area of agricultural land at risk. 
Limited agricultural land at risk of tidal flooding in this APSR. Meeting 
minimum target as option would not result in an increase in area of 

agricultural land at risk.

0.0 0

Economic Total Score/ Weighted Score 5.0 625 3.8 234

G
lo

b
al

 W
ei

g
h

ti
n

g

Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Development of a harbour wide tidal flood warning and forecasting system. 
Flood warnings can be issued up to 48 hours in advance of storm surge 

event. No modelling undertaken. Assume similar flooding regime to baseline, 
except where risk reduced to individual properties. Assume no changes in 

tidal cycle regime as a result of property flood proofing. 

Baseline option assumes continuation of any 
existing maintenance regime in assessment 

unit

Baseline

Objectives
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Total of 2.4km of Roads flooded including;
1.7km of Bailick Road flooded;
228m of Dwyers Road flooded;

213m of Main Street;
184m of Quay Road;

0.02km2 of flooded agricultural land to the south of the urban 
area
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n/a

n/a

n/a

5 Total damages of €23.8 million (PVD) up to 0.5% tidal AEPA) Optimise economic return on flood risk 
management investment.

25

Option involves the provision of permanent flood walls and embankments 
along the Owennacurra River estuary up to the tidal limit along the 

Dungourney and Owennacurra Rivers. Approximately 1.6km  of flood wall 
(with a maximum height of 1m  (1.2m) above bank level and average height 

of <0.5m) and approximately 725m  (2.3km) of embankment (with a maximum 
height of 1.1m  (1.7m)) at a number of different locations in Midleton. Option 
provides protection up to the 0.5% AEP tidal and has no impact on daily tidal 

regime. Defence does not affect water levels in the harbour during a flood 
event. 

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Option 1Baseline

-

Options 



Midleton APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
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Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Development of a harbour wide tidal flood warning and forecasting system. 
Flood warnings can be issued up to 48 hours in advance of storm surge 

event. No modelling undertaken. Assume similar flooding regime to baseline, 
except where risk reduced to individual properties. Assume no changes in 

tidal cycle regime as a result of property flood proofing. 

Baseline option assumes continuation of any 
existing maintenance regime in assessment 

unit

Baseline

Objectives
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Option involves the provision of permanent flood walls and embankments 
along the Owennacurra River estuary up to the tidal limit along the 

Dungourney and Owennacurra Rivers. Approximately 1.6km  of flood wall 
(with a maximum height of 1m  (1.2m) above bank level and average height 

of <0.5m) and approximately 725m  (2.3km) of embankment (with a maximum 
height of 1.1m  (1.7m)) at a number of different locations in Midleton. Option 
provides protection up to the 0.5% AEP tidal and has no impact on daily tidal 

regime. Defence does not affect water levels in the harbour during a flood 
event. 

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Option 1Baseline

-

Options 

A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the properties targeted as 
part of the individual property protection with a significant reduction up 

to 0.1% tidal AEP. The tidal flood forecasting and targeted public 
awareness campaign would increase awareness of flood risk in the 
APSR. However, the option does not reduce number of properties 

located in high hazard areas. In addition, access to and from vulnerable 
buildings could be restricted and option will not provide any protection to 

evacuation routes. Therefore, only meeting minimum target

0.0 0

Option protects all residential properties up to the 0.5% tidal AEP and 
removes all properties from high hazard areas. There may still be some 

residual flooding from the 0.1% tidal AEP as this may overtop the existing 
flood protection in some locations. Partially achieving aspirational target

3.0 450

B) Minimise risk to community. 10 3

The provision of individual property protection would reduce the flood 
damage to the properties targeted as part of this option, including social 

infrastructure properties and commercial properties. However, 
properties still located within flood risk and high hazard areas. 

Therefore, meeting minimum target.

0.0 0

Option protects all community properties up to the 0.5% tidal AEP. There 
may still be some residual flooding from the 0.1% tidal AEP as this may 

overtop the flood protection in some locations. Partially achieving 
aspirational target

3.0 90

C) Minimise risk to, or enhance, social amenity. 5 1
Social amenities will be protected from flood damage but still located 
within flood risk area.  Access and egress routes likely to be flooded 

thus restricting access to properties. Meeting minimum target.
0.0 0

Option would provide full protection to the Old Midleton Distillery in both a 
0.5% Tidal AEP and a 0.1% Tidal AEP. Social amenity properties at risk 

reduced to 0. Achieving aspirational target 
5.0 25

Social Total Score/ Weighted Score 0.0 0 11.0 565

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD objectives as 
no intervention required beyond works to individual properties. Meeting 

minimum target.
0.0 0

Potential constraint to the achievement of WFD objectives as 
construction of floodwalls/embankments within unmodified sections of the 

river/estuary could present a hydromorphological pressure. Although 
these are relatively short sections overall, this results in this option partly 

failing minimum target.

-3.0 -75

B) Minimise risk to sites with potential pollution 15 0 N/A 0.0 0 N/A 0.0 0

S
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Total of 80 properties at risk including: 8 on Thomas Street, 3 
on Main Street, 4 in Midleton Square, 13 on Broderick Street, 17 

in Kennedy Park, 5 on Distillery Walk, 2 in Waters Edge off 
Dwyers Road, 5 on Dwyers Road, 1 in Coolbawn, 7 in Riverside 

Estate, 13 on Bailick Road, 2 on Quay Road

Total of 62 community buildings at risk including: 24 on Main 
Street including 2 GP clinics/surgeries, 3 in Roxboro Mews, 6 on 
Distillery Walk, 12 on Broderick Street, 10 in Midleton Square, 2 
in Coolbawn including 1 Police Station, 1 in Kennedy Park, 1 in 

Waters Edge, 1 on Dywers Road, 2 on Bailick Road

1  Social Amenity at risk; Old Distillery

2 river waterbodies within APSR and downstream transitional 
waterbody require actions to achieve GES. However, there are 
no relevant hydro-morphological risks, objectives or measures 
and therefore no contribution to achievement of objectives is 

possible. 

No potentially polluting sites at risk within the APSR  (0.5% 
AEP). 



Midleton APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
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Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Development of a harbour wide tidal flood warning and forecasting system. 
Flood warnings can be issued up to 48 hours in advance of storm surge 

event. No modelling undertaken. Assume similar flooding regime to baseline, 
except where risk reduced to individual properties. Assume no changes in 

tidal cycle regime as a result of property flood proofing. 

Baseline option assumes continuation of any 
existing maintenance regime in assessment 

unit

Baseline

Objectives
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Option involves the provision of permanent flood walls and embankments 
along the Owennacurra River estuary up to the tidal limit along the 

Dungourney and Owennacurra Rivers. Approximately 1.6km  of flood wall 
(with a maximum height of 1m  (1.2m) above bank level and average height 

of <0.5m) and approximately 725m  (2.3km) of embankment (with a maximum 
height of 1.1m  (1.7m)) at a number of different locations in Midleton. Option 
provides protection up to the 0.5% AEP tidal and has no impact on daily tidal 

regime. Defence does not affect water levels in the harbour during a flood 
event. 

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Option 1Baseline

-

Options 

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

10 5

No impacts on SPA/Ramsar site, SAC, proposed NHA and riverine 
habitats and species present as no intervention required beyond works 
to individual properties and no changes to the current flooding and tidal 

regime anticipated. Meeting minimum target.

0.0 0

Flood walls/embankments would be located within SPA/SAC/Ramsar site
and proposed NHA and may affect the nature and character of these 

sites. The proposed flood defence to the south of Midleton cuts directly 
across an area of saltmarsh (which is one of the features that the Great 

Island Channel SAC/pNHA is designated for). The area of saltmarsh 
directly under the footprint of the proposed works would be directly 

affected by the works, and the saltmarsh on the estuarine side would be 
affected by the reflection of water off the flood defence. Potential loss 

of/disturbance to riverine, estuarine and terrestrial habitats and species. 
Partly failing minimum target.

-3.0 -150

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 3
No loss of suitable fisheries habitat as no intervention required, beyond 

works to individual properties. Meeting minimum target. 0.0 0

The potential loss of or damage to saltmarsh may affect feeding fish. 
Potential loss/disturbance to riverine habitat and dependent fisheries 
during construction of riverside floodwalls and embankments.  The 

proposed flood walls and embankments are located within areas used for 
angling, so disruption to access may occur during and following 

construction, although there is potential for enhancement of facilities. 
Partly failing minimum target.

-1.0 -15

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

No change in landscape character and visual amenity as no 
intervention required, beyond works to individual properties. Meeting 

minimum target.
0.0 0

Adverse change in local landscape character and visual amenity resulting 
from introduction of new flood defence structures (flood walls and 

embankments). The  landscape character and views within the Scenic 
Area to the south of the APSR will be adversely affected by the 

introduction of flood walls and flood embankments, though this is 
anticipated to be fairly minor due to the relatively low height of the 

proposed walls (max height 1.1m above bank level). There will be no 
change to the views along the Scenic Route in the south. Just failing 

minimum target. 

-1.0 -15

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 3

No positive or negative change in risk to SMR/RPS sites as no 
intervention required, beyond works to individual properties. Meeting 

minimum target.
0.0 0

The risk of flooding to all four sites on SMR/RPS will be reduced (0.5% 
AEP) - the Warehouse, the Grain Store, the Gasworks, the Corn Store, 

and the Maltings - with beneficial impacts. However, in achieving this, the 
construction of flood defence structures could result in potential changes 

to the setting of these features. Just failing minimum target.

-1.0 -15

Environmental Total Score/ Weighted 
Score

0.0 0 -9.0 -270

Total Score/ Total Weighted Score 5.0 625 8.8 604
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Within the estuary immediately downstream of Midleton lies the 
Cork Harbour SPA/Ramsar site, the Great Island Channel 
SAC/proposed NHA. This area is important for its intertidal 

habitats and waterbird populations. Changes in the flooding and 
tidal regime could affect the nature and character of intertidal 
habitats for which the site is designated and with impacts on 

associated designated waterbird populations. Within the APSR, 
sections of the river/estuary run through an urban area, and as 

such may be modified and are considered to be of limited 
biodiversity interest . In terms of water-related protected 
species, there are no specific records within the APSR. 

The Owenacurra River supports salmonid species and other 
fisheries, which are sensitive to changes in physical and 

chemical conditions. However, sections of the river run through 
the urban area of Midleton, where much of the channel is 

modified. The potential presence of existing barriers to fish 
migration is not known, but these are not expected to be 

present. A c.600m stretch of the river through southern Midleton 
is used for angling and is at risk  (0.5% AEP), and a c.100m 

stretch is used as access for fishing and is at risk (0.5%AEP).

4 sites on SMR at risk (0.5% AEP) in the Midleton APSR: a 
Warehouse on Balick Road, Maltings in Ballynacorra, a 

Gasworks in foundry on Riverside Way and a Corn Store on 
Main Street. 2 sites on  RPS at risk (0.5% AEP) which are also 

on the SMR: a Grain Store on Bailick Road and Bailick Mills 
Flooding would be detrimental to these sites. 

Landscape character within the APSR comprises the City 
Harbour and Estuary landscape character type.

Approximately 90m of a Scenic Route on the R629 from 
Ballynacorra is at risk (0.5% AEP); and 0.2km2 of a Scenic 

Area to the west of Ballynacorra is at risk (0.5% AEP). 



Little Island APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Sluice gates would close automatically when tidal waters reach 
the culverts. Sluice gate would require regular maintenance to 

ensure they are operating effectively and culverts are not 
blocked. Meeting minimum target as maintenance would be at a 

manageable level. 

1.0 25

Some mechanical and human intervention required for the tidal flood 
forecasting/ warning system and public awareness campaign. Individual 
property protection would also require human intervention in making the 

necessary adjustments to the properties at risk. Option reliant on certainty 
of tidal flood warning system and putting in place of property protection, 

therefore just meets minimum target.

0.0 0

B) Minimise Health and Safety risk of flood risk 
management options.

5 5

Option would involve construction and maintenance work at 
culverts and within the river channel. Meeting minimum target as 

the significant health and safety risk to the construction/ 
maintenance personnel would be at a manageable level.

0.0 0  Limited health and safety risk involved with the installation of individual 
property protection during flood events. Overall exceeding minimum target. 1.0 25

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5
Option is designed to protect up to the 0.1% tidal AEP and 

would also protect  up for the MRFS and HEFS with only minor 
additional costs. 

5.0 125

Option is sustainable and adaptable to future risk at no cost for properties 
where MRFS flood depth below 0.6m. Number of properties protected for 

current flood risk (0.5%AEP) is 14 (64% of total damaged properties). 
Increase in water level due to sea level rise and increased inflows 

increases the number of properties at risk to 91 (MRFS 0.5% AEP) of which 
36% could be protected by Individual Property Protection. Adapting to 

future risk would involve additional costs. Percentage of properties 
protected for the MRFS means that option partly fails minimum target.

-3.0 -75

Technical Total Score/ Weighted Score 6.0 150 -2.0 -50

Option will cost approximately  €286k and provide protection for 
approximately  buildings north of the N25 at Little Island. Option 

would result in up to a 99% reduction in damages (0.5% tidal 
AEP) for Little Island APSR. PVD for buildings at risk are 

approximately €14.4 million.  BCR for protecting to 0.5% Tidal 
AEP is 49.8

5.0 625

Option will cost approximately  €0.11 million and would provide protection 
up to the 0.5% tidal AEP for 64% of total at risk properties; 58% of 

properties at risk from a 0.1% tidal AEP protected (assumes max flood 
depth of 0.6m). BCR for protecting to 0.5% Tidal AEP is 65 (assumes 80% 
of defences put in place in time to avoid any damage due to presence of 

tidal flood forecasting system. Tidal flood forecasting system assumed to be
installed as part of a harbour wide flood forecasting system).  

5.0 625

BCR 49.8 BCR 65.0

B) Minimise risk to infrastructure. 15 3

The option would provide protection to the flooded transport 
routes/ utility infrastructure on Little Island north of the N25 . 

Transport routes at risk elsewhere in the APSR. Exceeds 
minimum target.

1.0 45
No increase in the number of transport routes/ utility infrastructure assets at 

risk. Option has no physical means to limit flooding on transport routes/ 
utility infrastructure assets. Meeting minimum target.

0.0 0

C) Minimise risk to agricultural land. 5 2
No agricultural land at risk north of the N25. Lands at risk mainly 
used for industrial purposes. Meeting minimum target as option 
would not result in an increase in area of agricultural land at risk.

0.0 0
No increase in the area of agricultural land at risk. Option unlikely to result 

in any decrease in risk to agricultural land as option has no physical means 
to limit flooding on agricultural land.

0.0 0

Economic Total Score/ Weighted Score 6.0 670 5.0 625
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Total of 1485m of Roads flooded; 1.2km of Rail flooded

0.32 km2 of flooded agricultural land

5 Total damages of €14.9 million (PVD) up to 0.5% tidal AEP

Improvement of existing defences

This option is specific to Little Island and would involve the construction 
of sluice gates on the culvert under the N25 to the east of N8, N25 

interchange. These culverts currently allow for the natural propogation 
of tidal water into low lying lands to the north of the N25. This sluice 

gate would prevent the propogation of tidal floodwaters northwards and 
prevent flooding of buildings in lands at North Esk up to the 0.5% AEP 
tidal and storm surge flood event. No change in the daily flow regime 
with the construction of this sluice gate. During a flood  events, the 

sluice gate will prevent the propogation of tidal flood waters northwards 
and trap any existing tidal water north of the sluice until the storm has 

receded. Based on a typical storm surge tidal cycle, it can be expected 
that the sluice would remain closed for approximatly 4 hours assuming 

sluice gate closure when water level reaches 2.1m AOD.

Baseline option assumes continuation of any 
existing maintenance regime in assessment 

unit

Option 1

Development of a tidal flood warning system as part of a overall harbour wide 
flood forecasting and warning system. Flood warnings can be issued up to 48 

hours in advance of storm surge event. No modelling undertaken. Assume 
similar flooding regime to baseline, except where risk reduced to individual 
properties. Assume no changes in tidal cycle regime as a result of property 

flood proofing. 

Option 2

Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Objectives
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Options 

Baseline

A) Optimise economic return on flood risk 
management investment.

25

-

Baseline



Little Island APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

Improvement of existing defences

This option is specific to Little Island and would involve the construction 
of sluice gates on the culvert under the N25 to the east of N8, N25 

interchange. These culverts currently allow for the natural propogation 
of tidal water into low lying lands to the north of the N25. This sluice 

gate would prevent the propogation of tidal floodwaters northwards and 
prevent flooding of buildings in lands at North Esk up to the 0.5% AEP 
tidal and storm surge flood event. No change in the daily flow regime 
with the construction of this sluice gate. During a flood  events, the 

sluice gate will prevent the propogation of tidal flood waters northwards 
and trap any existing tidal water north of the sluice until the storm has 

receded. Based on a typical storm surge tidal cycle, it can be expected 
that the sluice would remain closed for approximatly 4 hours assuming 

sluice gate closure when water level reaches 2.1m AOD.

Baseline option assumes continuation of any 
existing maintenance regime in assessment 

unit

Option 1

Development of a tidal flood warning system as part of a overall harbour wide 
flood forecasting and warning system. Flood warnings can be issued up to 48 

hours in advance of storm surge event. No modelling undertaken. Assume 
similar flooding regime to baseline, except where risk reduced to individual 
properties. Assume no changes in tidal cycle regime as a result of property 

flood proofing. 

Option 2

Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Objectives
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Options 

Baseline

-

Baseline

A) Minimise risk to human health and life. 30 5

Option would provide protection to the 9 residential properties at 
risk north of the culverts, where the sluice gates would be 

constructed. However residential properties would remain at 
risk, elsewhere in the APSR, where this option would have 

limited impact. Exceeding minimum target.

1.0 150

Option would reduce the flood damage to the properties targeted as part of 
the individual property protection with a significant reduction up to 0.1% 

tidal AEP. The tidal flood forecasting and targeted public awareness 
campaign would increase awareness of flood risk in the APSR. However, 
the option does not reduce number of properties located in high hazard 

areas. In addition, access to and from vulnerable buildings could be 
restricted and option will not provide any protection to evacuation routes. 

Therefore, only meeting minimum target

0.0 0

B) Minimise risk to community. 10 1

Option would provide protection to the 8 commercial properties 
at risk north of the culverts, where the sluice gates would be 

constructed. However commercial properties would remain at 
risk, elsewhere in the APSR, where this option would have 

limited impact. Exceeding minimum target.

1.0 10

The provision of individual property protection would reduce the flood 
damage to the properties targeted as part of this option, including social 
infrastructure properties and commercial properties. However, properties 
still located within flood risk and high hazard areas. Therefore, meeting 

minimum target.

0.0 0

C) Minimise risk to, or enhance, social amenity. 5 0 N/A 0.0 0 N/A 0.0 0

Social Total Score/ Weighted Score 2.0 160 0.0 0

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
Option could constrain the achievement of WFD objectives as it 
involves introducing an additional structure, though this stretch 

is already modified. Just failing minimum target.
-1.0 -25

No contribution nor constraint to the achievement of WFD objectives as no 
intervention required, beyond works to individual properties. Meeting 

minimum target.
0.0 0

B) Minimise risk to sites with potential pollution 15 5
No positive or negative change in risk to potentially polluting site 
as the option proposed would reduce risk only in the North Esk 

area. Meeting minimum target.
0.0 0 No reduction in risk to potentially polluting site as it is not one of the 

individual properties receiving specific protection.  Meeting minimum target. 0.0 0

The 2 transitional waterbodies within the APSR require actions to 
achieve GES. However, there are no relevant hydro-

morphological risks, objectives or measures and therefore no 
contribution to achievement of objectives is possible. 

1 landfill/waste management site at risk (0.5% AEP) in 
Ballinderrig,  on the eastern side of Little Island.

S
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Total of 16 properties at risk

Total of 9 properties at risk

No social amenity sites at risk



Little Island APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

Improvement of existing defences

This option is specific to Little Island and would involve the construction 
of sluice gates on the culvert under the N25 to the east of N8, N25 

interchange. These culverts currently allow for the natural propogation 
of tidal water into low lying lands to the north of the N25. This sluice 

gate would prevent the propogation of tidal floodwaters northwards and 
prevent flooding of buildings in lands at North Esk up to the 0.5% AEP 
tidal and storm surge flood event. No change in the daily flow regime 
with the construction of this sluice gate. During a flood  events, the 

sluice gate will prevent the propogation of tidal flood waters northwards 
and trap any existing tidal water north of the sluice until the storm has 

receded. Based on a typical storm surge tidal cycle, it can be expected 
that the sluice would remain closed for approximatly 4 hours assuming 

sluice gate closure when water level reaches 2.1m AOD.

Baseline option assumes continuation of any 
existing maintenance regime in assessment 

unit

Option 1

Development of a tidal flood warning system as part of a overall harbour wide 
flood forecasting and warning system. Flood warnings can be issued up to 48 

hours in advance of storm surge event. No modelling undertaken. Assume 
similar flooding regime to baseline, except where risk reduced to individual 
properties. Assume no changes in tidal cycle regime as a result of property 

flood proofing. 

Option 2

Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Objectives
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Options 

Baseline

-

Baseline

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

10 5

Potential for effects on transitional saltmarsh that relies on tidal 
flood events for their saline influence, north of the culvert. 
Reduction/elimination of flooding would result in change in 

existing habitat. Potential loss/disturbance to transitional habitat 
and associated species during construction of the sluice gates. 

The reduction in flood frequency upstream may benefit terrestrial
habitat and associated species. Just failing minimum target.

-1.0 -50

No impacts on designated sites, and riverine habitats and species present 
as no intervention required beyond works to individual properties and no 

changes to the current flooding and tidal regime anticipated. Meeting 
minimum target.

0.0 0

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 4

Potential loss/disturbance to estuarine habitat and associated 
fisheries during the construction of the sluice gates. When the 

sluice gate is closed it will pose a barrier to fish movement. 
However, it is unlikely that the sluice gate would be closed for 
long periods of time and it will only be closed during periods of 

tidal flooding. Just failing minimum target.

-1.0 -20 No loss of suitable fisheries habitat as no intervention required, beyond 
works to individual properties. Meeting minimum target. 0.0 0

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

Potential for a short term change in visual amenity during the 
construction of the sluice gate. The culvert is not located within 

the Scenic Area. Meeting minimum target.
0.0 0 No change in landscape character and visual amenity as no intervention 

required, beyond works to individual properties. Meeting minimum target. 0.0 0

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 3

The risk of flooding to North Esk Lodge (RPS) will be reduced 
(0.5% AEP), and there will be no change to the historical setting 
of the site. There will be no positive or negative change to flood 

risk for the Midden (SMR). Exceeding minimum target.

1.0 15 No positive or negative change in risk to SMR/RPS sites as no intervention 
required, beyond works to individual properties. Meeting minimum target. 0.0 0

Environmental Total Score/ Weighted 
Score

-2.0 -80 0.0 0

Total Score/ Total Weighted Score 12.0 900 3.0 575
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Within the APSR, the north and east shoreline of Little Island are 
within the boundary of the Cork Harbour SPA/Ramsar site, the 

Great Island Channel SAC/proposed NHA. This area is 
important for its intertidal habitats and waterbird populations. 

Changes in the flooding and tidal regime could affect the nature 
and character of intertidal habitats for which the sites are 

designated and with impacts on associated designated waterbird 
populations. The southern shoreline of Little Island falls wtihin the 
Cork Harbour SPA/Ramsar and Rockfarm Quarry Little Island 

proposed NHA. Rockfarm Quarry Little Island proposed NHA 
comprises the only exposed reef of limestone in Cork. Dunkettle 
Shore proposed NHA, to the north of the APSR is  important for 
its intertidal habitats and waterbird populations.  In terms of water-
related protected species, there are no specific records within the 

APSR. Both seals and dolphins are regular visitors to the 
Harbour. 

The harbour provides important spawning and nursery areas for 
several species of sea fish, which are sensitive to changes in 

physical and chemical conditions. The tidal area is largely 
modified. The existing culvert may pose a barrier to fish 

movement between the harbour and the water body upstream of 
the culvert. Designated Salmonid Waters are present at 

Carrigrenan Point, and on Little Island, east of Jack Lynch tunnel. 
There is no known angling activity or access at risk in the Little 
Island APSR (0.5% AEP). Cork Harbour has a long tradition of 
sea angling both on-shore and off-shore. The range of charter 

boats is significant, and there are numerous on-shore sites where 
sea angling is promoted.

1 RPS site at risk (0.5% AEP), North Esk Lodge, east of Jack 
Lynch tunnel. 1 SMR site at risk (0.5% AEP); a Midden (a mound 
of domestic refuse containing shells and animal bones marking 

the site of a prehistoric settlement) at Carrigrenan.

Landscape character within the APSR comprises the City 
Harbour and Estuary landscape character type. A Scenic Area 

is present in eastern Little Island, though this is not at risk. 



Glounthane APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Some mechanical and human intervention required for the tidal flood 
forecasting/ warning system and public awareness campaign. 

Individual property protection would also require human intervention 
in making the necessary adjustments to the properties at risk. Option 
reliant on certainty of tidal flood warning system and putting in place 

of property protection, therefore just meets minimum target.

0.0 0

No human or mechanical intervention is required for operation of this 
option. Some future maintenance will be required to ensure flood walls 

retain their flood defence function as designed. Overall, partly 
achieving aspirational target.

3.0 75

Option would involve significant human and mechanical intervention to 
relocate the at risk properties. However when the properties were 

relocated, there would be no further mechanical or human intervention 
required. Over just failing minimum target. 

-1.0 -25

B) Minimise Health and Safety risk of flood risk 
management options.

5 5
 Limited health and safety risk involved with the installation of 

individual property protection during flood events. Overall exceeding 
minimum target.

1.0 25

Construction works are located along the coastline and in close 
proximity to the Johnstone Park road, creating a high health and safety 

risk. Health and safety risk to operators very limited as only limited 
maintenance required. Medium health and safety risk- overall meeting 

minimum target.

0.0 0
There would be a manageable health and safety risk involved with both 

the construction of the 7 new properties and the demolition of the 
current at risk properties. Meeting minimum target. 

0.0 0

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for 
properties where MRFS flood depth below 0.6m. Number of 

properties protected for current flood risk (0.5%AEP) is 7 (88% of 
total damaged properties). Increase in water level due to sea level 

rise and increased inflows increases the number of properties at risk 
to 91 (MRFS 0.5% AEP) of which 36% could be protected by 

Individual Property Protection. Adapting to future risk would involve 
additional costs. Percentage of properties protected for the MRFS 

means that option partly fails minimum target.

-3.0 -75
Option is designed to protect up to the 0.5% tidal AEP but can be 

adapted to the MRFS at additional cost by increasing height/length of 
embankments and revetments. Meeting minimum target.

0.0 0
Option is designed to protect up to the 0.5% tidal AEP but can be 

adapted to the MRFS at additional cost by increasing the number of 
properties and assets that require relocation. Meeting minimum target.

0.0 0

Technical Total Score/ Weighted Score -2.0 -50 3.0 75 -1.0 -25

Option will cost approximately  €0.1 million and would provide 
protection up to the 0.5% tidal AEP for 88% of total at risk 

properties; 75% of properties at risk from a 0.1% tidal AEP protected 
(assumes max flood depth of 0.6m). BCR for protecting to 0.5% 

Tidal AEP is 4.8 (assumes 80% of defences put in place in time to 
avoid any damage due to presence of tidal flood forecasting system. 
Tidal flood forecasting system assumed to be installed as part of a 

harbour wide flood forecasting system).  

2.1 262

Option will cost approximately  €1.9 million and would provide full 
protection up to the 0.5% tidal AEP for properties at Glounthane. PVD 

for east Glounthane APSR are approximately €830k. BCR for 
protecting to 0.5% Tidal AEP is 0.4

-24.9 -3108

Option will cost approximately  €2.2 million (relocation of 7 at risk 
properties- cost based on Residential capping data for Little Island). 

Option would provide full protection up to the 0.5% tidal AEP for these 7 
properties. PVD for these 7 properties is €171k. BCR for protecting to 

0.5% Tidal AEP is 0.1

-234.6 -29328

BCR 4.8 BCR 0.4 BCR 0.1

B) Minimise risk to infrastructure. 15 3

No increase in the number of transport routes/ utility infrastructure 
assets at risk. Option has no physical means to limit flooding on 
transport routes/ utility infrastructure assets. Meeting minimum 

target.

0.0 0

The option provides full protection to a significant amount of the 
flooded transport routes/ utility infrastructure in Glounthane. There may 

be some small residual flooding of transport routes (in a 0.1% Tidal 
AEP) not protected by this option. Option offers no protection against 

flooding to lands north of N25 due to flooding under road culvert. 
Exceeding minimum target.

1.0 45

No increase in the number of transport routes/ utility infrastructure 
assets at risk. Option is targeted at a pocket of flooded properties in 

Glounthane and would have limited impact on flooded transport routes/ 
utility infrastructure in Glounthane APSR. Meeting minimum target.

0.0 0

C) Minimise risk to agricultural land. 5 2
No increase in the area of agricultural land at risk. Option unlikely to 

result in any decrease in risk to agricultural land as option has no 
physical means to limit flooding on agricultural land.

0.0 0

Option would have limited impact on the area of agricultural land at 
risk. Small area of agricultural land at risk of tidal flooding in this APSR. 

Meeting minimum target as option would not result in an increase in 
area of agricultural land at risk.

0.0 0

No increase in the area of agricultural land at risk. Option is targeted at 
a pocket of flooded properties in Glounthane and would have limited 

impact on agricultural land at risk in Glounthane APSR. Meeting 
minimum target.

0.0 0

Economic Total Score/ Weighted Score 2.1 262 -23.9 -3063 -234.6 -29328

Options 

Option relates to a pocket of properties (7 damaged properties at Glounthane) that have been 
developed on the natural coastal floodplain. Assets to be relocated to new site within 

Glounthane which is not at risk of flooding. Existing buildings to be demolished and floodplain 
allowed to return to natural state. Some works may be required to prevent flooding of assets 

(road and rail ) which are at risk within this site.

Development of a tidal flood warning system as part of a overall harbour 
wide flood forecasting and warning system. Flood warnings can be issued 
up to 48 hours in advance of storm surge event. No modelling undertaken. 
Assume similar flooding regime to baseline, except where risk reduced to 

individual properties. Assume no changes in tidal cycle regime as a result of 
property flood proofing. 

Option 1

Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection 

/ flood-proofing
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Total of 168m of Roads flooded; 1.2km of Rail flooded

0.37km2 of flooded agricultural land

5 Total damages of €830k (PVD) up to 0.5% tidal AEP
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Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Option would involve the provision of 402m  (1350m) of embankment 
(average height of 1.3m  (1.1m)) and 316m  (816m) of rock armour 

revetment to prevent erosion of embankments. Option specific to 
Glounthane and provides protection for a number of residential and 

commercial properties up to the 0.5% AEP tidal and storm surge. Existing 
defences in this location are in fair condition however they do not offer flood 
protection up to the 0.5% AEP tidal and storm surge. Evidence to suggest 

existing defences at Glounthane Village are not operating effectively. Option 
has no impact on daily tidal regime and does not affect water levels in the 

harbour during a flood event. 

Option 3

Baseline option assumes continuation of any 
existing maintenance regime in assessment 

unit
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Relocation of at risk assets (roads, properties, etc)

Baseline

A) Optimise economic return on flood risk 
management investment.

25

-

Baseline

Objectives



Glounthane APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score

Options 

Option relates to a pocket of properties (7 damaged properties at Glounthane) that have been 
developed on the natural coastal floodplain. Assets to be relocated to new site within 

Glounthane which is not at risk of flooding. Existing buildings to be demolished and floodplain 
allowed to return to natural state. Some works may be required to prevent flooding of assets 

(road and rail ) which are at risk within this site.

Development of a tidal flood warning system as part of a overall harbour 
wide flood forecasting and warning system. Flood warnings can be issued 
up to 48 hours in advance of storm surge event. No modelling undertaken. 
Assume similar flooding regime to baseline, except where risk reduced to 

individual properties. Assume no changes in tidal cycle regime as a result of 
property flood proofing. 

Option 1

Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection 

/ flood-proofing
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Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Option would involve the provision of 402m  (1350m) of embankment 
(average height of 1.3m  (1.1m)) and 316m  (816m) of rock armour 

revetment to prevent erosion of embankments. Option specific to 
Glounthane and provides protection for a number of residential and 

commercial properties up to the 0.5% AEP tidal and storm surge. Existing 
defences in this location are in fair condition however they do not offer flood 
protection up to the 0.5% AEP tidal and storm surge. Evidence to suggest 

existing defences at Glounthane Village are not operating effectively. Option 
has no impact on daily tidal regime and does not affect water levels in the 

harbour during a flood event. 

Option 3

Baseline option assumes continuation of any 
existing maintenance regime in assessment 

unit
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Relocation of at risk assets (roads, properties, etc)

Baseline

-

Baseline

Objectives

A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the properties targeted as 
part of the individual property protection with a significant reduction 
up to 0.1% tidal AEP. The tidal flood forecasting and targeted public 
awareness campaign would increase awareness of flood risk in the 
APSR. However, the option does not reduce number of properties 

located in high hazard areas. In addition, access to and from 
vulnerable buildings could be restricted and option will not provide 

any protection to evacuation routes. Therefore, only meeting 
minimum target

0.0 0

Option protects 7 residential properties and 1 commercial properties  
up to the 0.5% tidal AEP and removes all above properties from high 

hazard areas. There may still be some residual flooding from the 0.1% 
tidal AEP as this may overtop the existing flood protection in some 

locations. Exceeding minimum target.

1.0 150
Option would provide protection to the 7 at risk properties in 

Glounthane. However the option would have no impact on flooded 
properties elsewhere in the APSR. Exceeds minimum target

1.0 150

B) Minimise risk to community. 10 1

The provision of individual property protection would reduce the 
flood damage to the properties targeted as part of this option, 

including social infrastructure properties and commercial properties. 
However, properties still located within flood risk and high hazard 

areas. Therefore, meeting minimum target.

0.0 0

Option protects all community properties up to the 0.5% tidal AEP 
(Glounthane). There may still be some residual flooding from the 0.1% 
tidal AEP as this may overtop the flood protection in some locations. 

Exceeding minimum target.

1.0 10
No community properties at risk. No increase in the number of 

community properties at risk elsewhere in the APSR. Option would have 
no impact on any community properties. Meeting minimum target.

0.0 0

C) Minimise risk to, or enhance, social amenity. 5 0 N/A 0.0 0 N/A 0.0 0 N/A 0.0 0

Social Total Score/ Weighted Score 0.0 0 2.0 160 1.0 150

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD objectives 

as no intervention required, beyond works to individual properties. 
Meeting minimum target.

0.0 0
No contribution nor constraint to the achievement of WFD objectives, 

as defences are already present in the area of the proposed works and 
these do not present a morphological risk. Meeting minimum target.

0.0 0
No contribution nor constraint to the achievement of WFD objectives as 

no intervention required beyond the relocation of existing assets . 
Meeting minimum target.

0.0 0

B) Minimise risk to sites with potential pollution 15 5 N/A 0.0 0 N/A 0.0 0 N/A 0.0 0

The 2 transitional waterbodies within the APSR require actions to 
achieve GES. However, there are no relevant hydro-morphologica

risks, objectives or measures and therefore no contribution to 
achievement of objectives is possible. 

No potentially polluting sites at risk within the APSR (0.5% AEP). 
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Total of 9 properties at risk

Total of 1 property at risk

n/a



Glounthane APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score

Options 

Option relates to a pocket of properties (7 damaged properties at Glounthane) that have been 
developed on the natural coastal floodplain. Assets to be relocated to new site within 

Glounthane which is not at risk of flooding. Existing buildings to be demolished and floodplain 
allowed to return to natural state. Some works may be required to prevent flooding of assets 

(road and rail ) which are at risk within this site.

Development of a tidal flood warning system as part of a overall harbour 
wide flood forecasting and warning system. Flood warnings can be issued 
up to 48 hours in advance of storm surge event. No modelling undertaken. 
Assume similar flooding regime to baseline, except where risk reduced to 

individual properties. Assume no changes in tidal cycle regime as a result of 
property flood proofing. 

Option 1

Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection 

/ flood-proofing
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Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Option would involve the provision of 402m  (1350m) of embankment 
(average height of 1.3m  (1.1m)) and 316m  (816m) of rock armour 

revetment to prevent erosion of embankments. Option specific to 
Glounthane and provides protection for a number of residential and 

commercial properties up to the 0.5% AEP tidal and storm surge. Existing 
defences in this location are in fair condition however they do not offer flood 
protection up to the 0.5% AEP tidal and storm surge. Evidence to suggest 

existing defences at Glounthane Village are not operating effectively. Option 
has no impact on daily tidal regime and does not affect water levels in the 

harbour during a flood event. 

Option 3

Baseline option assumes continuation of any 
existing maintenance regime in assessment 

unit
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Relocation of at risk assets (roads, properties, etc)

Baseline

-

Baseline

Objectives

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

10 5

No impacts on designated sites, and riverine habitats and species 
present as no intervention required beyond works to individual 

properties and no changes to the current flooding and tidal regime 
anticipated. Meeting minimum target..

0.0 0

Potential for impact on the flora and fauna of Cork Harbour, and on the 
mudflat in front of the proposed embankments and rock armour 

revetment during construction. Temporary loss of or disturbance to 
littoral flora and fauna on artificial habitat during the construction of 

embankments. Just failing minimum target.

-1.0 -50

Potential for impact on the flora and fauna of Cork Harbour, and 
localised loss of/disturbance to terrestrial habitat and associated species 
during demolition. No consideration has been given to potential impacts 
relating to the relocation site. However, there may be an opportunity to 
develop or enhance existing habitat or to create a new habitat. Meeting 

minimum target.

0.0 0

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 4
No loss of suitable fisheries habitat as no intervention required, 
beyond works to individual properties. Meeting minimum target. 0.0 0

Potential for impact on the fish and fisheries of Cork Harbour. 
Temporary loss of or disturbance to littoral flora and fauna on artificial 

habitat during the construction of embankments only likely to affect 
very local fish populations. Just failing minimum target.

-1.0 -20
No loss of suitable fisheries habitat as no intervention required, beyond 

reloaction of assets. No consideration has been given to potential 
impacts relating to the relocation site. Meeting minimum target.

0.0 0

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

No change in landscape character and visual amenity as no 
intervention required, beyond works to individual properties. Meeting 

minimum target.
0.0 0

Potential for a change in visual amenity for properties within 
Glounthane through the construction of new flood defences. Just failing 

minimum target. 
-1.0 -15

Potential for a change in visual amenity from the Scenic Route through 
Glounthane during the demolition of assets. No consideration has been 
given to potential impacts relating to the relocation site. However, there 

may be an opportunity to develop or enhance existing landscape 
features/amenity. Meeting minimum target. 

0.0 0

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 3 n/a 0.0 0 n/a 0.0 0 n/a 0.0 0

Environmental Total Score/ Weighted 
Score

0.0 0 -3.0 -85 0.0 0

Total Score/ Total Weighted Score 0.1 212 -21.9 -2913 -234.6 -29203
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Within the APSR, the shoreline of Glouthane is within the boundar
of the Cork Harbour SPA/Ramsar site, the Great Island 

Channel SAC/proposed NHA. This area is important for its 
intertidal habitats and waterbird populations. Changes in the 

flooding and tidal regime could affect the nature and character of 
intertidal habitats for which the sites are designated and with 

impacts on associated designated waterbird populations.  In terms
of water-related protected species, there are no specific records 
within the APSR. Both seals and dolphins are regular visitors to 

the Harbour. The shoreline at Glounthane is already modified due 
to the presence of existing flood defences.

The harbour provides important spawning and nursery areas for 
several species of sea fish, which are sensitive to changes in 

physical and chemical conditions. The tidal area is largely 
modified. The existing culvert may pose a barrier to fish movemen
between the harbour and the water body upstream of the culvert. 
Designated Salmonid Waters are present at Carrigrenan Point, 
and on Little Island, east of Jack Lynch tunnel. There is no known 
angling activity or access at risk in the Glounthane APSR (0.5% 
AEP). Cork Harbour has a long tradition of sea angling both on-
shore and off-shore. The range of charter boats is significant, and 

there are numerous on-shore sites where sea angling is 
promoted.

No sites of cultural heritage importance at risk (0.5% AEP)

Landscape character within the APSR comprises the City 
Harbour and Estuary landscape character type

Approximately 0.39km2 of a Scenic Area is at risk (0.5% AEP).  A 
Scenic Route comes into Glounthane from the west, though this 

is not at risk. 



Glanmire APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Some mechanical and human intervention required for the tidal flood 
forecasting/ warning system and public awareness campaign. Individual 
property protection would also require human intervention in making the 

necessary adjustments to the properties at risk. Option reliant on certainty 
of tidal flood warning system and putting in place of property protection, 

therefore just meets minimum target.

0.0 0

No human or mechanical intervention is required for operation of this 
option. Some future maintenance will be required to ensure flood 

walls retain their flood defence function as designed. Overall, partly 
achieving aspirational target.

3.0 75

B) Minimise Health and Safety risk of flood risk 
management options.

5 5
 Limited health and safety risk involved with the installation of individual 

property protection during flood events. Overall exceeding minimum target. 1.0 25

Construction works are located along the Glanmire Road (R639), 
creating a high health and safety risk. Limited length of defences 

along river channel- assume medium health and safety risk to 
construction workers. Health and safety risk to operators very limited 
as only limited maintenance required. Overall, exceeding minimum 

target

1.0 25

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for properties 
where MRFS flood depth below 0.6m. Number of properties protected for 

current flood risk (0.5%AEP) is 9 (100% of total damaged properties). 
Increase in water level due to sea level rise and increased inflows 

increases the number of properties at risk to 28  (MRFS 0.5% AEP) of 
which 96% could be protected by Individual Property Protection. Adapting 

to future risk would involve additional costs. Percentage of properties 
protected for the MRFS means that option meets minimum target.

0.0 0
Option is designed to protect up to the 0.5% tidal AEP but can be 

adapted to the MRFS at additional cost by increasing height/length of 
walls. Meeting minimum target.

0.0 0

Technical Total Score/ Weighted Score 1.0 25 4.0 100

Option will cost approximately  €0.12 million and would provide protection 
up to the 0.1% tidal AEP for 100% of total at risk properties (assumes max 

flood depth of 0.6m). BCR for protecting to 0.5% Tidal AEP is 5.4 
(assumes 80% of defences put in place in time to avoid any damage due 

to presence of tidal flood forecasting system. Tidal flood forecasting 
system assumed to be installed as part of a harbour wide flood forecasting 

system).  

2.4 304
Option will cost approximately €6.4 million and would provide full 

protection up to the 0.5% tidal AEP. PVD for Glanmire/ Sallybrook 
APSR are €789k. BCR for protecting to 0.5% Tidal AEP is 0.1 

-142.4 -17797

BCR 5.4 BCR 0.1

B) Minimise risk to infrastructure. 15 3
No increase in the number of transport routes/ utility infrastructure assets 
at risk. Option has no physical means to limit flooding on transport routes/ 

utility infrastructure assets. Meeting minimum target.
0.0 0

The option provides full protection to the majority of flooded transport 
routes/ utility infrastructure in Glanmire. There may be some small 

residual flooding of transport routes (in a 0.1% Tidal AEP) not 
protected by this option. Partially meeting aspirational target

3.0 135

C) Minimise risk to agricultural land. 5 1
No increase in the area of agricultural land at risk. Option unlikely to result 

in any decrease in risk to agricultural land as option has no physical 
means to limit flooding on agricultural land.

0.0 0

Option would have no impact on the area of agricultural land at risk. 
Limited agricultural land at risk of tidal flooding in this APSR. Meeting 
minimum target as option would not result in an increase in area of 

agricultural land at risk.

0.0 0

Options 

Option 1

Option would involve the provision of 156m  (70m) of retaining and cut-off 
flood wall set back from the channel and 632m  of retaining and cut-off flood 

wall to river bed along the right bank of the Glashaboy River estuary. The 
majority of defences located to the rear of properties banking onto the river 
where the maximum height of the flood walls is 1.4m  (1.8m) above the top 

of bank. Walls set back from the channel are required along the R629 where 
the maximum height of defence above ground level is of 0.2m  (0.6m). 

Option provides full protection up to the 0.5% AEP tidal and storm surge. 
Option has no impact on daily tidal regime and does not affect water levels in 

the harbour during a flood event. 

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments

Total damages of €793k (PVD) up to 0.5% tidal AEP
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ic Total of 1.4km of Roads flooded including;
1327m of Glanmire Road flooded;

17m of Eastcliffe flooded;

4898m2 of flooded agricultural land mostly in the 
south of the urban area
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Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Development of a tidal flood warning system as part of a overall harbour wide 
flood forecasting and warning system. Flood warnings can be issued up to 48 

hours in advance of storm surge event. No modelling undertaken. Assume similar 
flooding regime to baseline, except where risk reduced to individual properties. 
Assume no changes in tidal cycle regime as a result of property flood proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Baseline

A) Optimise economic return on flood risk 
management investment.

25

-

Baseline

Objectives



Glanmire APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

Options 

Option 1

Option would involve the provision of 156m  (70m) of retaining and cut-off 
flood wall set back from the channel and 632m  of retaining and cut-off flood 

wall to river bed along the right bank of the Glashaboy River estuary. The 
majority of defences located to the rear of properties banking onto the river 
where the maximum height of the flood walls is 1.4m  (1.8m) above the top 

of bank. Walls set back from the channel are required along the R629 where 
the maximum height of defence above ground level is of 0.2m  (0.6m). 

Option provides full protection up to the 0.5% AEP tidal and storm surge. 
Option has no impact on daily tidal regime and does not affect water levels in 

the harbour during a flood event. 

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments
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Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Development of a tidal flood warning system as part of a overall harbour wide 
flood forecasting and warning system. Flood warnings can be issued up to 48 

hours in advance of storm surge event. No modelling undertaken. Assume similar 
flooding regime to baseline, except where risk reduced to individual properties. 
Assume no changes in tidal cycle regime as a result of property flood proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Baseline

-

Baseline

Objectives

Economic Total Score/ Weighted Score 2.4 304 -139.4 -17662

A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the properties targeted as part 
of the individual property protection- 100% of properties protected up to 

the 0.1% tidal AEP. The tidal flood forecasting and targeted public 
awareness campaign would increase awareness of flood risk in the APSR. 
However, the option does not reduce number of properties located in high 
hazard areas. In addition, access to and from vulnerable buildings could 

be restricted and option will not provide any protection to evacuation 
routes. meets minimum target

0.0 0

Option protects majority of residential properties up to the 0.5% tidal 
AEP and removes all properties from high hazard areas. There may 
still be some residual flooding from the 0.1% tidal AEP as this may 

overtop the existing flood protection in some locations. Partially 
meeting aspirational target

3.0 450

B) Minimise risk to community. 10 1

The provision of individual property protection would reduce the flood 
damage to the properties targeted as part of this option, including social 
infrastructure properties and commercial properties. 100% of community 
properties protected up to the o.1% Tiadl AEP. However, properties still 
located within flood risk and high hazard areas. meets minimum target

0.0 0

Option protects all community properties up to the 0.5% tidal AEP. 
There may still be some residual flooding from the 0.1% tidal AEP as 

this may overtop the  flood protection in some locations. Partially 
meeting aspirational target

3.0 30

C) Minimise risk to, or enhance, social amenity. 5 0 N/A 0.0 0 N/A 0.0 0

Social Total Score/ Weighted Score 0.0 0 6.0 480

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD objectives, as 
no intervention required beyond works to individual properties. Meeting 

minimum target
0.0 0

Potential to constrain the achievement of WFD objectives by 
introducing new flood defences.  However, the estuary shoreline 
along this stretch is largely modified already. Just failing minimum 

target.

-1.0 -25

B) Minimise risk to sites with potential 
pollution

15 0 N/A 0.0 0 N/A 0.0 0

5 river waterbodies within APSR and 1  downstream 
transitional waterbody require actions to achieve GES.  
However, there are no relevant hydro-morphological 

risks, objectives or measures and therefore no 
contribution to achievement of objectives is possible. 

No potentially polluting sites at risk within the APSR 
(0.5% AEP). 
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Total of 20 properties at risk: 17 on Glanmire Road, 2 
in the Fountains, 1 in Glyntown

n/a

Total of 5 community buildings at risk; 4 on Glanmire 
Road, 1 in Glyntown



Glanmire APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

Options 

Option 1

Option would involve the provision of 156m  (70m) of retaining and cut-off 
flood wall set back from the channel and 632m  of retaining and cut-off flood 

wall to river bed along the right bank of the Glashaboy River estuary. The 
majority of defences located to the rear of properties banking onto the river 
where the maximum height of the flood walls is 1.4m  (1.8m) above the top 

of bank. Walls set back from the channel are required along the R629 where 
the maximum height of defence above ground level is of 0.2m  (0.6m). 

Option provides full protection up to the 0.5% AEP tidal and storm surge. 
Option has no impact on daily tidal regime and does not affect water levels in 

the harbour during a flood event. 

Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments
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Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Development of a tidal flood warning system as part of a overall harbour wide 
flood forecasting and warning system. Flood warnings can be issued up to 48 

hours in advance of storm surge event. No modelling undertaken. Assume similar 
flooding regime to baseline, except where risk reduced to individual properties. 
Assume no changes in tidal cycle regime as a result of property flood proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Baseline

-

Baseline

Objectives

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

10 5

No impacts on SPA/Ramsar site and the proposed NHAs, or riverine 
habitats or species as the only works involved are to individual properties 

upstream of the designated areas.  No changes to the current flooding 
regime are anticipated. Meeting minimum target.

0.0 0

Estuary shoreline along this stretch is largely modified, but potential 
for temporary localised damage to intertidal mudflats (within SPA and 
pNHA boundary) and disturbance to SPA birds during construction.  

Just failing minimum target.

-1.0 -50

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 3

No loss of suitable fisheries habitat or access for angling as no 
intervention required within or alongside the river channel. Works are 

limited to individual properties and specific locations for installations of flow 
gauges. Meeting minimum target

0.0 0

Temporary localised disturbance to fisheries, and potential temporary 
loss of feeding habitat along the river fringe.  Half length of wall (c. 
350m) will be located on stretches of river where angling activity is 

known, so disturbance to recreational users likely during construction 
and permanent changes during operation, with potential for 

enhancement.  Just failing minimum target. 

-1.0 -15

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

No change in landscape character or visual amenity as no intervention 
required, beyond specific works to individual properties. Meeting minimum 

target.
0.0 0

Adverse change in visual amenity, and potentially local landscape 
character, resulting from introduction of new flood defence structures 

witihin a sensitive landscape setting.  The SA and SR  will be 
adversely affected by the introduction of new flood walls within their 

boundaries. Just failing minimum target. 

-1.0 -15

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 3

No change in risk to SMR/RPS sites as no intervention required, beyond 
specific works to individual properties. Meeting minimum target. 0.0 0

No positive or negative change in historic setting or risk of damage to 
RPS/SMR sites as no protection provided by proposed flood 

defences. All proposed works are located downstream of the two 
bridges, avoiding any impacts due to changes in flows. Meeting 

minimum target.

0.0 0

Environmental Total Score/ Weighted 
Score

0.0 0 -4.0 -105

Total Score/ Total Weighted Score 3.4 329 -133.4 -17187
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Downstream of Glanmire and continuing downstream 
of the APSR, the Glashaboy River falls within the Cork 

Harbour SPA/Ramsar site and the Dunkettle Shore 
proposed NHA (ranked as one of the top 10 areas 

within Cork Harbour for waterbirds); an area important 
for its intertidal habitats and waterbird populations and 
sensitive to changes in downstream river flows, outside 

the normal range of variability. Some of the same 
stretch of river within the APSR, including an area of 

woodland on the eastern bank, is the proposed 
Glanmire Wood NHA; a mixed broad-leaved woodland 
and including patches of saltmarsh. Upstream of the 
designated areas, sections of the river run through an 

urban area, although the river corridor is largely 
undeveloped and is considered to be potentially of 

biodiversity interest. In terms of water-related protected 
species, there are no specific records within the APSR.

The Glashaboy River is likely to support salmonid 
species and other fisheries, which are sensitive to 
changes in physical and chemical conditions. The 

potential presence of existing barriers to fish migration 
is not known, but none are expected given the 

undeveloped nature of much of the river corridor.  A 
1.7km stretch of the river used for angling, including 
c.175m used for access, is at risk within the APSR 

(0.5% AEP). 

Within the APSR, three sites on the SMR/RPS are at 
risk - Corn Mill in the Fountains (SMR/RPS), 

Riverstown Bridge(SMR/RPS) and Glanmire Bridge 
(SMR/RPS) (0.5% AEP). Flooding would be 

detrimental to these sites; including potential damage 
to bridges which present constrictions to high flows.

Landscape character within the APSR is classified as 
the City Harbour and Estuary character type. Parts of 
river corridor are designated as Scenic Routes (SR) 

and Scenic Areas (SA) and a proportion of these are at 
risk within the APSR: 1km of SR at risk on Glanmire 

Road (R639) from Dunkettle to Glanmire; and 0.2km2 
of SA  (0.5% AEP).



Cork City APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score Comments Score Weighted Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5
Option is fully reliant on human or mechanical intervention
Exceeding minimum target as maintenance programme w

be at a manageable level.
1.0 25

Some mechanical and human intervention required for the tidal flood 
forecasting/ warning system and public awareness campaign. Computer 

models and tidal gauges would require regular maintenance. Option reliant 
on certainty of tidal flood warning system and increased awareness of 

flooding through the public awareness campaign. Option reliant on certainty 
of tidal flood warning system and putting in place of property protection, 

therefore just meets minimum target.

0.0 0
No human or mechanical intervention required during floo
events but will require limited future maintenance to ensur

protection standards are maintained.
3.0 75

Option is heavily reliant on human/mechanical intervention to 
install defences before onset of flooding. Operation is also 

reliant on flood forecast.
-1.0 -25

B) Minimise Health and Safety risk of flood risk 
management options.

5 5

A maintenance programme covering Cork City APSR 
would be extensive and involve maintenance work along 

the Quay walls within the river channel. Just failing 
minimum target as there is likely to be significant health 

and safety risk to the maintenance personnel.

-1.0 -25
Medium health and safety risk to construction workers involved with the 

installation of the tidal gauges for the tidal flood forecasting/ warning system. 
No health and safety risk involved with the public awareness campaign.

1.0 25

Option would pose health and safety risk to construction 
workers due to large amount of works in proximity to river 
channels and alongside the roads which run along long 

sections of the river banks in the city.

0.0 0

Significant health and safety risk to construction workers during 
construction of permanent defences and permanent parts of 

demountables. Significant health and safety risk during 
installation of demountable defences before flood events and 

removal following flood events

0.0 0

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5
Option is not adaptable to the MRFS/ HEFS. Just failing 

minimum target. -1.0 -25

Option is sustainable and adaptable to future risk at no cost for properties 
where MRFS flood depth below 0.6m. Number of properties protected for 
current flood risk (0.5%AEP) is 1162 (65% of total damaged properties). 

Increase in water level due to sea level rise and increased inflows increases 
the number of properties at risk to 3004 (MRFS 0.5% AEP) of which 33% 
could be protected by Individual Property Protection. Adapting to future risk 
would involve additional costs. Percentage of properties protected for the 

MRFS means that option partly fails the minimum target.

-3.0 -75
Option is designed to protect up to the 0.5% tidal AEP. 

Flood walls/embankments will be constructed so as to be 
adaptable to MRFS.

0.0 0 Demountable defences will be constructed so as to be 
adaptable to MRFS. 0.0 0

Technical Total Score/ Weighted Score -1.0 -25 -2.0 -50 3.0 75 -1.0 -25

Option will cost approximately  €18.3 million (PV) based on
an estimate of asset replacement/repair cost and residual 
life. A targeted proactive maintenance programme could 

result in up to a 5% reduction in damages (0.5% tidal 
AEP). PVD for Cork City APSR are €39.9 million.

-163.4 -20426

Option will cost approximately  €8.4 million. PVD for Cork city is €39.9M. 
Benefits are estimated as €28.0M based on an assumed 80% uptake and 

an estimated 91% effectiveness (based on modelled flood depths). BCR for 
protecting to 0.5% Tidal AEP is 3.3

1.3 159 Option estimated to cost €144M. Benefits estimated as 
€34M. -64.5 -8068

Option estimated PV cost of €79M. Significantly lower than
option 4 as demountable defences can be set back from 

bank in many locations where it would be impossible to set 
back permanent defences due to the obstruction they 

would cause. Setting back defences results in significant 
cost saving. Benefits estimated as €34M

-26.6 -3321

BCR 0.1 BCR 3.3 BCR 0.2 BCR 0.4

B) Minimise risk to infrastructure. 15 4
Option would have neglible impact on infrastructure at risk

Meeting minimum target 0.0 0
No increase in the number of transport routes/ utility infrastructure assets at 
risk. Option has no physical means to limit flooding on transport routes/ utili

infrastructure assets. Meeting minimum target.
0.0 0

Approximately 75% reduction in the amount of roads at ris
of flooding. Work to bridges carried out as part of this 

option will help reduce risk to bridges although water leve
at bridges will be increased as a result of flood walls 

constraining river flows.

3.0 180

Approximately 65% reduction in the amount of roads at ris
of flooding. Work to bridges carried out as part of this 

option will help reduce risk to bridges although water leve
at bridges will be increased as a result of flood walls and 

demountable defences constraining river flows.

3.0 180

C) Minimise risk to agricultural land. 5 1
Limited agricultural land at risk. Option would have 

negligible impact on agricultural land at risk. Meeting 
minimum target 

0.0 0
No increase in the area of agricultural land at risk. Option unlikely to result 
any decrease in risk to agricultural land as option has no physical means to 

limit flooding on agricultural land.
0.0 0 No change to flooding of agricultural land 0.0 0 No change to flooding of agricultural land 0.0 0

Economic Total Score/ Weighted Score -163.4 -20426 1.3 159 -61.5 -7888 -23.6 -3141

A) Optimise economic return on flood risk 
management investment.

25
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Option 4

Proactive maintenance

This option considers proactive maintenance of the existing 
defences through cork. The 'with defences' and 'without defences' 

models of cork demonstrate the impact of the existing informal 
defences. In general the defences provide little protection against 

anything greater than minor floods. The reason for this is that 
many are not designed as flood defences and have openings for 
pedestrian access etc. The crest level also varies significantly. 

Their are in excess of 40km of existing assets within Cork. City Of 
these approximately 10% have good or very good condition, 45% 
have fair condition and 45% have poor or very poor condition. The 

cost of long term repair and maintenance estimated based on 
residual life of assets.
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Option 3

Provision of permanent flood walls/ sea walls/ revetments/ embankments

For the purposes of this option assessment flood walls and embankments are 
considered for all the areas where there are significant numbers of properties at 

risk within the APSR which can be protected without excessive cost. If this option 
is taken forward the location and type of defences would need optimising. Our 
initial assumptions are shown in the maps included in the  Stage 3 report. They 

include defences protecting the entire area between the north and south channel 
as well as some defences protecting areas south of the south channel.

Total of 7.8km of Roads flooded including;
3.1km of Western Road, Lower Glanmire Road (N8) flooded;      

1.3km of Shearers Street, Grenville Place flooded;       
950m of North Main Street, Kryls Quay, North Mall flooded;       

837m of Grand Parade, South Terrace flooded;  
894m of South Mall, Anglesea Street flooded;                  

387m of Custom House Street, Patrick Quay, Merchants Quay 
flooded;

215m of Lee Road flooded;
1.1km of rail flooded in Tivoli

5 Total damages of €38.5 million (PVD) up to 0.5% tidal AEP
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n/a

n/a

This option combines three measures which would enhance awareness of 
flooding and provide a method of warning and protecting those properties at 

risk when a flood event is expected: a targeted public awareness and 
preparedness campaign; a tidal flood forecasting and warning system and 
individual property protection. No modelling undertaken. Assume similar 

flooding regime to baseline, except where risk reduced to individual 
properties. Assume no changes in tidal cycle regime as a result of property 

flood proofing. 

Option 2

Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

1865m2 of flooded agricultural land to the east of the urban area

Baseline

Baseline option assumes continuation of any 
existing maintenance regime in assessment unit

Option 1

Develop a tidal forecasting system  combined with the provision of 
permanent flood walls/ sea walls/ revetments/ embankments and 

demountable flood defences

Development of a tidal flood forecasting system with a lead time of up to 
48 hours. For the purposes of this option assessment flood walls and 

embankments are considered for all the areas where there are 
significant numbers of properties at risk within the APSR which can be 

protected without excessive cost. If this option is taken forward the 
location and type of defences would need optimising. Our initial 

assumptions are shown in the maps included in the Stage 3 report. They 
include defences protecting the entire area between the north and south 
channel as well as some defences protecting areas south of the south 

channel.

Options 



Cork City APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score Comments Score Weighted ScoreBaseline

Objectives
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Option 4

Proactive maintenance

This option considers proactive maintenance of the existing 
defences through cork. The 'with defences' and 'without defences' 

models of cork demonstrate the impact of the existing informal 
defences. In general the defences provide little protection against 

anything greater than minor floods. The reason for this is that 
many are not designed as flood defences and have openings for 
pedestrian access etc. The crest level also varies significantly. 

Their are in excess of 40km of existing assets within Cork. City Of 
these approximately 10% have good or very good condition, 45% 
have fair condition and 45% have poor or very poor condition. The 

cost of long term repair and maintenance estimated based on 
residual life of assets.
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Option 3

Provision of permanent flood walls/ sea walls/ revetments/ embankments

For the purposes of this option assessment flood walls and embankments are 
considered for all the areas where there are significant numbers of properties at 

risk within the APSR which can be protected without excessive cost. If this option 
is taken forward the location and type of defences would need optimising. Our 
initial assumptions are shown in the maps included in the  Stage 3 report. They 

include defences protecting the entire area between the north and south channel 
as well as some defences protecting areas south of the south channel.

This option combines three measures which would enhance awareness of 
flooding and provide a method of warning and protecting those properties at 

risk when a flood event is expected: a targeted public awareness and 
preparedness campaign; a tidal flood forecasting and warning system and 
individual property protection. No modelling undertaken. Assume similar 

flooding regime to baseline, except where risk reduced to individual 
properties. Assume no changes in tidal cycle regime as a result of property 

flood proofing. 

Option 2

Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Baseline

Baseline option assumes continuation of any 
existing maintenance regime in assessment unit

Option 1

Develop a tidal forecasting system  combined with the provision of 
permanent flood walls/ sea walls/ revetments/ embankments and 

demountable flood defences

Development of a tidal flood forecasting system with a lead time of up to 
48 hours. For the purposes of this option assessment flood walls and 

embankments are considered for all the areas where there are 
significant numbers of properties at risk within the APSR which can be 

protected without excessive cost. If this option is taken forward the 
location and type of defences would need optimising. Our initial 

assumptions are shown in the maps included in the Stage 3 report. They 
include defences protecting the entire area between the north and south 
channel as well as some defences protecting areas south of the south 

channel.

Options 

A) Minimise risk to human health and life. 30 5
Option would have negligible  impact on the risk to 

residential properties located in flood extent. Meeting 
minimum target.

0.0 0

Option would reduce the flood damage to the properties targeted as part of 
the individual property protection with a significant reduction up to 0.1% tidal 
AEP. The tidal flood forecasting and targeted public awareness campaign 
would increase awareness of flood risk in the APSR. However, the option 

does not reduce number of properties located in high hazard areas. In 
addition, access to and from vulnerable buildings could be restricted and 

option will not provide any protection to evacuation routes. Therefore, only 
meeting minimum target

0.0 0
89% reduction in number of residential properties at risk of 

flooding during 1% AEP event. Option partially meets 
aspirational target

3.0 450
87% reduction in number of residential properties at risk of 

flooding during 1% AEP event. Option partially meets 
aspirational target.

3.0 450

B) Minimise risk to community. 10 5
Option would have negligible impact on the risk to 

community properties located in flood extent. Meeting 
minimum target.

0.0 0

The provision of individual property protection would reduce the flood 
damage to the properties targeted as part of this option, including social 

infrastructure properties and commercial properties. However, properties s
located within flood risk and high hazard areas. Therefore, meeting minimu

target.

0.0 0
98% reduction in number of community buildings at risk of 

flooding during 1% AEP event. Option partially meets 
aspirational target

3.0 150
96% reduction in number of community buildings at risk of 

flooding during 1% AEP event. Option partially meets 
aspirational target

3.0 150

C) Minimise risk to, or enhance, social amenity. 5 4
Option would have negligible impact on the risk to social 

amenities located in flood extent. Meeting minimum target. 0.0 0

The provision of individual property protection would reduce the flood 
damage to the social amenity properties targeted as part of this option. 

However these properties are still located within flood risk and high hazard 
areas. Therefore, meeting minimum target.

0.0 0 All identified social amenities protected from flooding up to 
1% AEP event. Option meets aspirational target 3.0 60 All identified social amenities protected from flooding up to 

1% AEP event. Option meets aspirational target
3.0 60

Social Total Score/ Weighted Score 0.0 0 0.0 0 9.0 660 9.0 660

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5

No contribution nor constraint to the achievement of WFD 
objectives as maintenance works will be limited to existing 

drainage infrastructure and channel. Meeting minimum 
target.

0.0 0
No contribution nor constraint to the achievement of WFD objectives as no 

intervention required, beyond works to individual properties. Meeting 
minimum target.

0.0 0

Potential to constrain the achievement of WFD objective 
by introducing new flood defences along the River Lee on 
the western boundary of the APSR, before the point wher
the river splits into two. However, the majority of the river 
within the APSR is modified and works will not create an 
additional morphological pressure. Just failing minimum 

target.

-1.0 -25

Potential to constrain the achievement of WFD objective 
by introducing new flood defences along the River Lee on 
the western boundary of the APSR, before the point wher
the river splits into two. However, the majority of the river 
within the APSR is modified and works will not create an 
additional morphological pressure. Just failing minimum 

target.

-1.0 -25

B) Minimise risk to sites with pollution potential 15 5 No sites at risk 0.0 0 No sites at risk 0.0 0 No sites at risk 0.0 0 No sites at risk 0.0 0
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Total of 891 properties at risk including: 10 in Tivoli, 2 in City Hall, 2 
in Knockrea B, 1 in St. Patricks A,  2 in Shandon B, 41 in South 

Gate A, 14 in Sundays Well B, 2 Sundays Well A, 2 in Shanakiel, 
136 Centre A, 422 in Centre B, 143 in the Mardyke, 60 in Gilabbey 

A, 24 in Gilabbey B, 16 in Gilabbey C, 17 in Bishopstown

Total of 998 community buildings at risk including: 9 in Tivoli, 1 in 
Shanakiel, 1 in Shandon B, 33 in South Gate A including 1 school, 4

in St.Patricks A, 3 in Sundays Well B including 1 school, 476 in 
Centre A including 2 schools and 9 GP clinics/surgeries, 352 in 

Centre B including 7 GP clinics/surgeries and 3 police stations, 45 in
Gilabbey A including 1 school, 2 in Gilabbey B, 19 in Gilabbey C 
including 11 schools, 44 in the Mardyke including 9 schools and 3 
GP clinics/surgeries, in addition 1 HSE hospital, 9 in Bishopstown

0.01km2 of RAPID flooded

Total of 19 social amenity properties at risk including: 4 in Centre A,
5 in Centre B, 1 in Gilabbey A, 6 in Mardyke

2 river waterbodies within the APSR, and the downstream 4 
transitional waterbodies require actions to achieve GES/GEP. The 

River Lee (upsteam of Cork) waterbody has been identified as being
at risk from impoundments due to the presence of the hydroelectric 
dam at Iniscarra. Specific meaures to improve the status of the river 
waterbody have been identified as the following: control of physical 

modifications to surface water; control of impoundments; and, 
impassable barrier investigations. There are no relevant hydro-
morphological risks, objectives or measures for the remaining 4 

transitional waterbodies and 1 river waterbody. Downstream of the 
transitional waterbodies, lies the Harbour coastal waterbody, which is

classified as a Heavily Modified Waterbody due to port activities.

0 sites at risk (0.5% AEP)



Cork City APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score Comments Score Weighted ScoreBaseline
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Option 4

Proactive maintenance

This option considers proactive maintenance of the existing 
defences through cork. The 'with defences' and 'without defences' 

models of cork demonstrate the impact of the existing informal 
defences. In general the defences provide little protection against 

anything greater than minor floods. The reason for this is that 
many are not designed as flood defences and have openings for 
pedestrian access etc. The crest level also varies significantly. 

Their are in excess of 40km of existing assets within Cork. City Of 
these approximately 10% have good or very good condition, 45% 
have fair condition and 45% have poor or very poor condition. The 

cost of long term repair and maintenance estimated based on 
residual life of assets.
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Option 3

Provision of permanent flood walls/ sea walls/ revetments/ embankments

For the purposes of this option assessment flood walls and embankments are 
considered for all the areas where there are significant numbers of properties at 

risk within the APSR which can be protected without excessive cost. If this option 
is taken forward the location and type of defences would need optimising. Our 
initial assumptions are shown in the maps included in the  Stage 3 report. They 

include defences protecting the entire area between the north and south channel 
as well as some defences protecting areas south of the south channel.

This option combines three measures which would enhance awareness of 
flooding and provide a method of warning and protecting those properties at 

risk when a flood event is expected: a targeted public awareness and 
preparedness campaign; a tidal flood forecasting and warning system and 
individual property protection. No modelling undertaken. Assume similar 

flooding regime to baseline, except where risk reduced to individual 
properties. Assume no changes in tidal cycle regime as a result of property 

flood proofing. 

Option 2

Develop a tidal forecasting system combined with a targeted public 
awareness and education campaign and individual property protection / 

flood-proofing

Baseline

Baseline option assumes continuation of any 
existing maintenance regime in assessment unit

Option 1

Develop a tidal forecasting system  combined with the provision of 
permanent flood walls/ sea walls/ revetments/ embankments and 

demountable flood defences

Development of a tidal flood forecasting system with a lead time of up to 
48 hours. For the purposes of this option assessment flood walls and 

embankments are considered for all the areas where there are 
significant numbers of properties at risk within the APSR which can be 

protected without excessive cost. If this option is taken forward the 
location and type of defences would need optimising. Our initial 

assumptions are shown in the maps included in the Stage 3 report. They 
include defences protecting the entire area between the north and south 
channel as well as some defences protecting areas south of the south 

channel.

Options 

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

10 5

Potential for loss/disturbance to riverine habitat and 
associated species due to the maintenance works. 

However, given the modified nature of the river channel at 
the locations where maintenance is proposed, any risk 

would be limited. No downstream impacts on SPA/Ramsar 
site and proposed NHA. Just failing minimum target. 

-1.0 -50

No  impacts on SPA/Ramsar site, proposed NHA, riverine habitats and 
species as no intervention required, beyond works to individual properties, 

and no changes to the current flooding and tidal regime anticipated. Meeting 
minimum target.

0.0 0

 Potential for loss/disturbance to riverine habitat and 
associated species during the construction of the new 

flood defence structures, although some sections of the 
river are already modified. Just failing minimum target.

-1.0 -50

 Potential for loss/disturbance to riverine habitat and 
associated species during the construction of the new 

flood defence structures, although some sections of the 
river are already modified. Just failing minimum target.

-1.0 -50

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 4

 Potential for loss/disturbance to riverine habitat and 
associated fisheries as a result of the maintenance works. 
However, given the modified nature of the river channel at 

the locations where  maintenance is proposed, any risk 
would be limited. The increase in river flows that would 
result from the maintenance works would reduce the 

number of slower water areas for fish to rest in. This may 
affect angling activity along these stretches. Just failing 

minimum target.

-1.0 -20
No loss of suitable fisheries habitat or impacts on angling activity as no 

intervention required, beyond works to individual properties. Meeting 
minimum target.

0.0 0

 Potential for loss/disturbance to riverine habitat and 
associated fisheries during the construction of the new 

flood defence structures within the river bed. The 
construction of new flood defence structures may 

constrain angling access, although these could present 
opportunities for enhancement. Just failing minimum 

target.

-1.0 -20

 Potential for loss/disturbance to riverine habitat and 
associated fisheries during the construction of the new 

flood defence structures within the river bed. The 
construction of new flood defence structures may 

constrain angling access, although these could present 
opportunities for enhancement. Just failing minimum 

target.

-1.0 -20

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 4

No change in landscape character and visual amenity as 
maintenance works will be limited to existing drainage 
infrastructure and channel. Meeting minimum target.

0.0 0 No change in landscape character and visual amenity as no intervention 
required, beyond works to individual properties. Meeting minimum target. 0.0 0

The character of and views within Landscape Protection 
Zones would be adversely affected by the introduction of 

new flood defence structures within their boundaries. 
Partly failing minimum target.

-3.0 -60

The character of and views within Landscape Protection 
Zones would be adversely affected by the introduction of 
new flood defence structures within their boundaries. The 
use of demountable defences will reduce the permanent 
height of the flood walls and the associated change in 

visual amenity.  Just failing minimum target.

-1.0 -20

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 4

No positive or negative change in risk to or impacts on 
setting of SMR/RPS features or ACAs, as maintenance 

works will be limited to existing drainage infrastructure and 
channel. The maintenance works are not expected to 
change the current 0.5% AEP flood extent. Meeting 

minimum target.

0.0 0
No positive or negative change in risk to or impacts on SMR/RPS features 

and ACAs, as no intervention required, beyond works to individual 
properties. Meeting minimum target.

0.0 0

Reduction in risk to 229 RPS/SMR sites, 9 RMP sites and
ACAs. However, the introduction of new flood defences in 
the vicinity of these features (a proportion of approximatel

10 to 20%) may cause an impact on their setting. In 
addition, the construction of new flood defences may 

impact upon the structure and setting of the quay walls. 
Meeting minimum target.

0.0 0

Reduction in risk to 229 RPS/SMR sites, 9 RMP sites and
ACAs. However, the introduction of new flood defences in 
the vicinity of these features (a proportion of approximatel
10 to 20%) may cause an impact on their setting. The use 
of demountable defences will reduce the permanent heigh

of the flood walls and the associated change in historic 
setting. The construction of new flood defences may 

impact upon the structure and setting of the quay walls. 
Meeting minimum target.

0.0 0

Environmental Total Score/ Weighted 
Score

-2.0 -70 0.0 0 -6.0 -155 -4.0 -115

Total Score/ Total Weighted Score -166.4 -20521 -0.7 109 -55.5 -7308 -19.6 -2621
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Downstream of Cork City lies Cork Harbour SPA, Douglas River 
proposed NHA, and Dunkettle Shore proposed NHA. These 
designated areas are important for their intertidal habitats and 

waterbird  populations. Changes in the flooding and tidal regime 
could affect the nature and character of estuarine habitats with 

impacts on the waterbirds for which the site is designated. Although 
Cork Harbour is heavily modified, it is of significant biodiversity 

interest, containing extensive areas of intertidal habitats and hosting 
an internationally important population of waterfowl. Both seals and 

dolphins are regular visitors to the Harbour.Within the APSR, 
sections of the river run through an urban area, and as such may be 
modified and are considered to be of limited biodiversity interest . In 

terms of water-related protected species, there are no specific 
records within the APSR. 

The River Lee supports salmonid species and other fisheries, which 
are sensitive to changes in physical and chemical conditions.  

However, sections of the river run through the urban area of Cork, 
where sections of the channel are modified. Designated Salmonid 
Waters are present in the area to the west and north-west of Jack 
Lynch tunnel, in Tivoli on dock shore, and the area to the south of 
Montenotte. Approximately 116m of angling area and 125m of 

access are at risk (0.5% AEP) in Sundays Well. The downstream 
upper harbour provides important spawning and nursery areas for 
several species of sea fish and shellfish, which are sensitive to 
changes in physical and chemical conditions. The tidal area is 

largely modified. 

There are 28 Architectural Conservation Areas within the APSR. 245
features on SMR/RPS at risk (0.5% AEP): 1 on Carrigrohane Road, 
1 on Castle Street, 1 on Cook Street, 19 on Cornmarket Street, 1 on 
Custom House Street, 1 on Drinan Street, 34 on Dyke Parade, 1 on 
Emmet Place, 4 on Fr.Mathew Quay, 3 on French Church Street, 1 
on Gaol Walk, 3 on Georges Quay, 8 on Grand Parade, 1 on Grattan
Street, 9 on Grenville Place, 2 on Hanover Street, 2 on Henry Street, 
2 on James Street, 1 on Lancaster Quay, 1 on Lapps Quay, 2 on 
Lavitts Quay, 1 on Liberty Street, 1 on Lower Glanmire Street, 4 on 
Mardyke Walk, 1 on Market Lane, 1 on Marlboro Street, 1 on Maylor 
Street, 1 on Millerd Street, 1 on Moore Street, 2 on Morrisons Quay, 
2 on North Main Street, 9 on North Mall, 13 on Oliver Plunkett Street
1 on Parliament Street, 3 on Parnell Place, 2 on Paul Street, 1 on 
Pembroke Street, 1 on Penrose Quay, 2 on Princes Street, 1 on 
Rutland Street, 8 on St.Patricks Street, 14 on Sheares Street, 1 on 
South Main Street, 32 on South Mall, 9 on South Terrace, 1 on 
Sullivans Quay, 1 on Sundays Well Road, 1 on Union Quay, 4 on Wa

Landscape character within the APSR comprises the City Harbour 

and Estuary landscape character type. Approximately 0.15km2 of 
Landscape Protection Zones in Blackrock and Ballintemple is at 
risk (0.5% AEP). There are also Landscape Protection Zones 
throughout the APSR Cork City, and on the eastern side of the 
APSR boundary along the River Lee there is a Scenic Area.
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Carrigaline APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Some mechanical and human intervention required for the tidal flood 
forecasting/ warning system and public awareness campaign. Computer 
models and tidal gauges would require regular maintenance. Individual 
property protection would also require human intervention in making the 

necessary adjustments to the properties at risk. Option reliant on 
certainty of tidal flood warning system and putting in place of property 

protection, therefore just meets minimum target.

0.0 0

No human or mechanical intervention is required for operation of 
this option. Some future maintenance will be required to ensure 
flood/sea walls; embankments and revetments retain their flood 

defence function as designed. Overall, exceeding minimum 
target.

3.0 75

B) Minimise Health and Safety risk of flood risk 
management options.

5 5

Medium health and safety risk to construction workers involved with the 
installation of the tidal gauges for the tidal flood forecasting/ warning 
system. Limited health and safety risk involved with the installation of 
individual property protection during flood events. Overall exceeding 

minimum target.

1.0 25

Construction works are located along the river channel and 
adjacent to busy transport routes (i.e. R612). Considerable length 

of defences along both river banks therefore assume 
considerable health and safety risk to construction workers. 

Health and safety risk to operators very limited as only limited 
maintenance required. Overall, just failing minimum target.

-1.0 -25

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for 
properties where MRFS flood depth below 0.6m. Number of properties 
protected for current flood risk (0.5%AEP) is 71 (96% of total damaged 
properties). Increase in water level due to sea level rise and increased 
inflows increases the number of properties at risk to 170 (MRFS 0.5% 

AEP) of which 53% could be protected by Individual Property Protection. 
Adapting to future risk would involve additional costs. Percentage of 

properties protected for the MRFS means that option just fails  minimum 
target.

-1.0 -25
Option is designed to protect up to the 0.5% tidal AEP but can be 

adapted to the MRFS at additional cost by increasing 
height/length of walls/embankments. Meeting minimum target.

0.0 0

Technical Total Score/ Weighted Score 0.0 0 2.0 50

Option will cost approximately  €1.3 million and would provide protection 
up to the 0.5% tidal and 15 fluvial AEP. BCR for protecting to the SOP is 
4.3 (assumes 80% of defences put in place in time to avoid any damage 

due to presence of flood forecasting system. 

1.8 227
Option will cost approximately  €8.5 million and would provide full 

protection up to the 0.5% tidal AEP. PVD for Carrigaline APSR 
are €7 million. BCR for protecting to 0.5% Tidal AEP is 0.8

-4.3 -532

BCR 4.3 BCR 0.8

B) Minimise risk to infrastructure. 15 3
No increase in the number of transport routes/ utility infrastructure 
assets at risk. Option has no physical means to limit flooding on 

transport routes/ utility infrastructure assets. Meeting minimum target.
0.0 0

The option would provide protection to the majority of flooded 
transport routes (R612, Strand Road and Main Street in 

Carrigaline). The Guidel and Carrigaline bridges would also be 
protected from tidal flooding. These transport routes and 

infrastructure would be protected up to the 0.5% tidal AEP. 
However some smaller transport routes would remain at risk from 

residual flooding (in a 0.1% Tidal AEP). Partly achieving 
aspirational target.

3.0 135

C) Minimise risk to agricultural land. 5 1
No increase in the area of agricultural land at risk. Option unlikely to 

result in any decrease in risk to agricultural land as option has no 
physical means to limit flooding on agricultural land.

0.0 0

Option would have no impact on the area of agricultural land at 
risk. Limited agricultural land at risk of tidal flooding in this APSR. 
Meeting minimum target as option would not result in an increase 

in area of agricultural land at risk.

0.0 0

Economic Total Score/ Weighted Score 1.8 227 -1.3 -397
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Options 

Develop a combined tidal and fluvial forecasting system with a targeted public 
awareness and preparedness campaign and individual property protection / 

flood-proofing

Development of a tidal flood warning system as part of a overall harbour wide flood 
forecasting and warning system. Flood warnings can be issued up to 48 hours in 
advance of storm surge event.  Development of a fluvial flood warning system to 

warn of fluvial flooding frlom the Owenboy River. No modelling undertaken. Assume 
similar flooding regime to baseline, except where risk reduced to individual 

properties. Assume no changes in tidal cycle regime as a result of property flood 
proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Objectives

n/a

Combined Option 1

E
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Total of 1.6km of Roads flooded including;
868m of Crosshaven Road flooded; 

243m of Main Street flooded; 
286m of Mountrivers Estate flooded; 

121m of The Mill flooded

0.26km2  of flooded agricultural land to the west of the 
urban area

A) Optimise economic return on flood risk 
management investment.

25 5 Total damages of €7 million (PVD) up to 0.5% tidal AEP
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Option consists of provision of permenant flood walls and embankments 
along the banks of the Owenboy River. On the right bank, option would 

involve the provision of 432m  of retaining and cut-off flood wall, set back 
from the river (maximum defence height of 1.5m  above the top of bank and 
454 m  of retaining and cut-off flood wall to the river bed (maximum defence 
height of 1.4m  above the top of bank). Along the left bank, retaining and cut-

off flood wall set back from the river are required for 371m  (maximum 
defence height of 1.1m)  and  60m  of retaining and cut-off flood wall, to river 

bed, on the left bank (maximum defence height of 1.1m  above the top of 
bank. A 95m  embankment (average height of 0.4m ) would also be required 
on the left bank. This option provides full protection up to the 0.5% AEP tidal 

and storm surge event.

Combined Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments to protect against both tidal and fluvial flooding

T
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n/a

n/a

Baseline

-

Baseline



Carrigaline APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
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Options 

Develop a combined tidal and fluvial forecasting system with a targeted public 
awareness and preparedness campaign and individual property protection / 

flood-proofing

Development of a tidal flood warning system as part of a overall harbour wide flood 
forecasting and warning system. Flood warnings can be issued up to 48 hours in 
advance of storm surge event.  Development of a fluvial flood warning system to 

warn of fluvial flooding frlom the Owenboy River. No modelling undertaken. Assume 
similar flooding regime to baseline, except where risk reduced to individual 

properties. Assume no changes in tidal cycle regime as a result of property flood 
proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Objectives

Combined Option 1
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Option consists of provision of permenant flood walls and embankments 
along the banks of the Owenboy River. On the right bank, option would 

involve the provision of 432m  of retaining and cut-off flood wall, set back 
from the river (maximum defence height of 1.5m  above the top of bank and 
454 m  of retaining and cut-off flood wall to the river bed (maximum defence 
height of 1.4m  above the top of bank). Along the left bank, retaining and cut-

off flood wall set back from the river are required for 371m  (maximum 
defence height of 1.1m)  and  60m  of retaining and cut-off flood wall, to river 

bed, on the left bank (maximum defence height of 1.1m  above the top of 
bank. A 95m  embankment (average height of 0.4m ) would also be required 
on the left bank. This option provides full protection up to the 0.5% AEP tidal 

and storm surge event.

Combined Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments to protect against both tidal and fluvial flooding

Baseline

-

Baseline

A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the properties targeted as part 
of the individual property protection with a significant reduction up to 

0.1% tidal AEP. Properties not protected by indivdual property protection 
still at risk.  The tidal flood forecasting and targeted public awareness 

campaign would increase awareness of flood risk in the APSR. 
However, the option does not reduce number of properties located in 

high hazard areas. In addition, access to and from vulnerable buildings 
could be restricted and option will not provide any protection to 

evacuation routes. Therefore, only meeting minimum target

0.0 0

Option protects all residential properties up to the 0.5% tidal AEP 
and removes all properties from high hazard areas. There may 
still be some residual flooding from the 0.1% tidal AEP as this 

may overtop the existing flood protection in some locations. Partly 
achieving aspirational target

3.0 450

B) Minimise risk to community. 10 3

The provision of individual property protection would reduce the flood 
damage to the properties targeted as part of this option, including social 
infrastructure properties and commercial properties. However, properties 
still located within flood risk and high hazard areas. Therefore, meeting 

minimum target.

0.0 0

Option protects all community properties up to the 0.5% tidal AEP 
and removes all properties from high hazard areas. There may 
still be some residual flooding from the 0.1% tidal AEP as this 

may overtop the existing flood protection in some locations. Meets 
aspirational target

3.0 90

C) Minimise risk to, or enhance, social amenity. 5 0 No social amenity sites at risk 0.0 0 No social amenity sites at risk 0.0 0

Social Total Score/ Weighted Score 0.0 0 6.0 540

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD objectives, as 

works will not be undertaken within river channel/estuary. Meeting 
minimum target.

0.0 0

 No contribution nor constraint to the achievement of WFD 
objectives. Option has potential to create a new morphological 

pressure as sections of flood wall would be down to the river bed.  
However, sections are located primarily along an already modified 

river bank/shoreline. Just meeting minimum target.

0.0 0

B) Minimise risk to sites with potential pollution 15 0 N/A 0.0 0 N/A 0.0 0

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

10 4

No  impacts on the pNHA, SPA/Ramsar site, or riverine habitats and 
species present as no intervention required beyond works to individual 

properties and no changes to the current flooding and tidal regime 
anticipated. Meeting minimum target.

0.0 0

Flood walls located within/adajcent to pNHA and SPA boundaries. 
Construction of defences downstream of the eastern bridge could 
result in permanent damage to intertidal habitats, albeit localised, 

and disturbance to bird populations using the mudlfat areas 
(could be reduced if winter working avoided). Option would result 

in permanent modification of riverside habitat with loss 
of/disturbance to riverine habitats and species, in particular 
protected species such as otter. Just failing minimum target, 

assuming impacts can largely be mitigated.

-1.0 -40
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Total of 75 residential properties at risk within APSR: 1 
off Seaview Avenue, 6 on Crosshaven Road, 43 in 
Mountrivers Estate, 10 on The Mill, 2 in Old Waterpark, 
13 on Main Street, 

Total of 54 community buildings at risk within APSR: 5 
on Crosshaven Road, including 1 Fire Station; 4 on The 
Mill, 6 in Old Waterpark Court, 1 in Seaview Court, 38 on 
Main Street including 3 GP clinics/surgeries. 2 additional 

HSE GP clinics/surgeries on Main Street

0amenity sites at risk
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 The two river waterbodies and the downstream 
transitional waterbody within the APSR require actions 
to achieve GES. However, there are no relevant hydro-

morphological risks, objectives or measures and 
therefore no contribution to achievement of objectives is 

possible. 

No potentially polluting sites at risk within the APSR  
(0.5% AEP). 

Within the APSR, immediately downstream of 
Carrigaline, the Owenboy River is designated as a 

pNHA, which continues into the Cork Harbour 
SPA/Ramsar site. The mudflats in the upper parts of the 

estuary provide foraging and roosting habitats for 
overwintering birds and these intertidal habitats are 

sensitive to changes in river flows, outside the normal 
range of variability.  Within the APSR, the river runs 
through the urban centre of Carrigaline.  In terms of 
water-related protected species, there are records of 

otters near Carrigaline. 



Carrigaline APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
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Options 

Develop a combined tidal and fluvial forecasting system with a targeted public 
awareness and preparedness campaign and individual property protection / 

flood-proofing

Development of a tidal flood warning system as part of a overall harbour wide flood 
forecasting and warning system. Flood warnings can be issued up to 48 hours in 
advance of storm surge event.  Development of a fluvial flood warning system to 

warn of fluvial flooding frlom the Owenboy River. No modelling undertaken. Assume 
similar flooding regime to baseline, except where risk reduced to individual 

properties. Assume no changes in tidal cycle regime as a result of property flood 
proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit

Objectives

Combined Option 1
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Option consists of provision of permenant flood walls and embankments 
along the banks of the Owenboy River. On the right bank, option would 

involve the provision of 432m  of retaining and cut-off flood wall, set back 
from the river (maximum defence height of 1.5m  above the top of bank and 
454 m  of retaining and cut-off flood wall to the river bed (maximum defence 
height of 1.4m  above the top of bank). Along the left bank, retaining and cut-

off flood wall set back from the river are required for 371m  (maximum 
defence height of 1.1m)  and  60m  of retaining and cut-off flood wall, to river 

bed, on the left bank (maximum defence height of 1.1m  above the top of 
bank. A 95m  embankment (average height of 0.4m ) would also be required 
on the left bank. This option provides full protection up to the 0.5% AEP tidal 

and storm surge event.

Combined Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments to protect against both tidal and fluvial flooding

Baseline

-

Baseline

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 3

No impact on or loss of suitable fisheries habitat and angling activity as 
no intervention required, beyond works to individual properties and no 
changes to the current flooding regime anticipated. Meeting minimum 

target.

0.0 0

Potential loss of/disturbance to estuarine habitat and dependent 
fisheries during in-channel and bankside works.  Option would 

reduce the length of riverside area available for angling, although 
opportunities to improve quality of access and faciliities for 
angling could be sought. Option just failing minimum target.  

-1.0 -15

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

No change in landscape character and visual amenity as no intervention 
required, beyond works to individual properties. Meeting minimum 

target.
0.0 0

Adverse change in local landscape character with introduction of 
new, extensive, flood defence structures. Reduction in quality of 
visual amenity within sensitive areas of river corridor (a Scenic 

Route) (up to max of 1.5m above existing ground levels). Option 
partly failing minimum target.    

-3.0 -45

F) Avoid damage to or loss of features of cultural 
heritage importance, their setting and heritage 

value within the catchment
5 3

No positive or negative change in risk to SMR/RPS sites as no 
intervention required, beyond works to individual properties. Meeting 

minimum target.
0.0 0

Potential reduction in risk to the 2 sites.  Due to the distance of 
the sites from the proposed works, no impacts on historical setting 

of the sites are anticipated. Exceeding minimum target.
1.0 15

Environmental Total Score/ Weighted 
Score

0.0 0 -4.0 -85

Total Score/ Total Weighted Score 1.8 227 2.7 108

E
n

v
ir

o
n

Owenboy River supports salmonid and other fisheries 
sensitive to changes in physical and chemical 

conditions. The potential presence of existing barriers to 
fish migration is not known, though as the proposed 
works are located on the stretch which flows directly 

through the town, barriers are possible.  Downstream of 
the APSR, the  harbour provides important spawning 

and nursery areas for several species of sea fish, which 
are sensitive to changes in physical and chemical 
conditions.  A 2.1km stretch of the river through 

Carrigaline is used for angling and is at risk

2 sites on SMR/RPS at risk (0.5% AEP): an Old Mill (on 
SMR) and a warehouse (on RPS) - both in Old Water 
Park; and flooding would be detrimental to both sites

Landscape character comprises both the Broad Fertile 
Lowland Valleys and the Indented Estuarine Coast 

character types. 
Parts of river corridor are designated as Scenic Routes 

(SR) and a Scenic Area (SA): c.800m of SR is at risk 
(0.5% AEP) on section of R612 between Carrigaline and 

Crosshaven; 
0.17km2 of SA to the west and east of Carrigaline are at 

risk (0.5% AEP).



Glanmire APSR

Comments Score Weighted Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Some mechanical and human intervention required for the tidal flood 
forecasting/ warning system and public awareness campaign. Individual 
property protection would also require human intervention in making the 

necessary adjustments to the properties at risk. Option reliant on certainty of 
tidal flood warning system and putting in place of property protection, 

therefore just meets minimum target.

0.0 0

B) Minimise Health and Safety risk of flood risk 
management options.

5 5
 Limited health and safety risk involved with the installation of individual 

property protection during flood events. Overall exceeding minimum target. 1.0 25

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for properties 
where MRFS flood depth below 0.6m. Number of properties protected for 

current flood risk (0.5%AEP) is 9 (100% of total damaged properties). 
Increase in water level due to sea level rise and increased inflows increases 

the number of properties at risk to 28  (MRFS 0.5% AEP) of which 96% 
could be protected by Individual Property Protection. Adapting to future risk 
would involve additional costs. Percentage of properties protected for the 

MRFS means that option meets minimum target.

0.0 0

Technical Total Score/ Weighted Score 1.0 25

Option will cost approximately  €0.6 million and would provide protection up 
to the 0.5% AEP tidal and 1% AEP Fluvail for 100% of total at risk properties 
(assumes max flood depth of 0.6m). BCR for protecting to this SOP  is 1.5 

(assumes 80% of defences put in place in time to avoid any damage due to 
presence of flood forecasting system. 

0.3 35

BCR 1.5

B) Minimise risk to infrastructure. 15 3
No increase in the number of transport routes/ utility infrastructure assets at 
risk. Option has no physical means to limit flooding on transport routes/ utility 

infrastructure assets. Meeting minimum target.
0.0 0

C) Minimise risk to agricultural land. 5 1
No increase in the area of agricultural land at risk. Option unlikely to result in 
any decrease in risk to agricultural land as option has no physical means to 

limit flooding on agricultural land.
0.0 0

Economic Total Score/ Weighted Score 0.3 35

A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the properties targeted as part of 
the individual property protection- 100% of properties protected up to the 
0.1% tidal AEP. The tidal flood forecasting and targeted public awareness 

campaign would increase awareness of flood risk in the APSR. However, the 
option does not reduce number of properties located in high hazard areas. In 

addition, access to and from vulnerable buildings could be restricted and 
option will not provide any protection to evacuation routes. meets minimum 

target

0.0 0

B) Minimise risk to community. 10 1

The provision of individual property protection would reduce the flood 
damage to the properties targeted as part of this option, including social 
infrastructure properties and commercial properties. 100% of community 
properties protected up to the o.1% Tiadl AEP. However, properties still 
located within flood risk and high hazard areas. meets minimum target

0.0 0

C) Minimise risk to, or enhance, social amenity. 5 0 N/A 0.0 0

Social Total Score/ Weighted Score 0.0 0

Baseline

A) Optimise economic return on flood risk 
management investment.

25

-

Baseline

Objectives
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Develop a combined tidal and fluvial forecasting system with a targeted 
public awareness and preparedness campaign and individual property 

protection / flood-proofing

Development of a tidal flood warning system as part of a overall harbour wide flood 
forecasting and warning system. Flood warnings can be issued up to 48 hours in 
advance of storm surge event.  Development of a fluvial flood warning system to 

warn of fluvial flooding frlom the Owenboy River. No modelling undertaken. 
Assume similar flooding regime to baseline, except where risk reduced to 

individual properties. Assume no changes in tidal cycle regime as a result of 
property flood proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit
L

o
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l 
W

ei
g

h
ti

n
g

E
co

n
o

m
ic

Total of 1.4km of Roads flooded including;
1327m (1336m) of Glanmire Road flooded;

17m (17m) of Eastcliffe flooded;

4898m2  (5120m2) of flooded agricultural land mostly in 
the south of the urban area

T
ec

h
n

ic
al

n/a

n/a

n/a

5
Total damages of €1.1 million (PVD)  up to 0.5% tidal/ 

1% AEP fluvial 

S
o

ci
al

Total of 20 properties at risk: 17 on Glanmire Road, 2 
in the Fountains, 1 in Glyntown

n/a

Total of 5 community buildings at risk; 4 on Glanmire 
Road, 1 in Glyntown

Combined Option 1



Glanmire APSR

Comments Score Weighted Score

Baseline

-

Baseline

Objectives

G
lo

b
al

 W
ei

g
h
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n

g

Develop a combined tidal and fluvial forecasting system with a targeted 
public awareness and preparedness campaign and individual property 

protection / flood-proofing

Development of a tidal flood warning system as part of a overall harbour wide flood 
forecasting and warning system. Flood warnings can be issued up to 48 hours in 
advance of storm surge event.  Development of a fluvial flood warning system to 

warn of fluvial flooding frlom the Owenboy River. No modelling undertaken. 
Assume similar flooding regime to baseline, except where risk reduced to 

individual properties. Assume no changes in tidal cycle regime as a result of 
property flood proofing. 

Baseline option assumes continuation 
of any existing maintenance regime in 

assessment unit
L

o
ca

l 
W

ei
g

h
ti

n
g

Combined Option 1

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD objectives as no 

physical works to river channel required. Meeting minimum target. 0 0

B) Minimise risk to sites with potential pollution 15 0 N/A 0 0

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

10 5

No impacts on SPA/Ramsar site and the proposed NHAs, or riverine 
habitats or species as the only works involved are to individual properties 

upstream of the designated areas.  No changes to the current flooding 
regime are anticipated. Meeting minimum target.

0 0

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 3

No loss of suitable fisheries habitat or access for angling as no intervention 
required within or alongside the river channel. Works are limited to individual 
properties and specific locations for installations of rain/flow gauges. Meeting 

minimum target

0 0

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

No change in landscape character or visual amenity as no intervention 
required, beyond specific works to individual properties. Meeting minimum 

target.
0 0

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 3

No change in risk to SMR/RPS sites as no intervention required, beyond 
specific works to individual properties. Meeting minimum target. 0 0

Environmental Total Score/ Weighted 
Score

0.0 0

Total Score/ Total Weighted Score 1.3 60

E
n

vi
ro

n
m

en
ta

l

5 river waterbodies within APSR and downstream 
transitional waterbody require actions to achieve GES.  
However, there are no relevant hydro-morphological 

risks, objectives or measures and therefore no 
contribution to achievement of objectives is possible. 

No potentially polluting sites at risk within the APSR (1% 
AEP). 

Downstream of Glanmire and continuing downstream of 
the APSR, the Glashaboy River falls within the Cork 
Harbour SPA/Ramsar site and the Dunkettle Shore 

proposed NHA (ranked as one of the top 10 areas within 
Cork Harbour for waterbirds); an area important for its 

intertidal habitats and waterbird populations and 
sensitive to changes in downstream river flows, outside 

the normal range of variability. Some of the same 
stretch of river within the APSR, including an area of 

woodland on the eastern bank, is the proposed 
Glanmire Wood NHA; a mixed broad-leaved woodland 
and including patches of saltmarsh. Upstream of the 

designated areas, sections of the river run through an 
urban area, although the river corridor is largely 

undeveloped and is considered to be potentially of 
biodiversity interest. In terms of water-related protected 
species, there are no specific records within the APSR.

The Glashaboy River is likely to support salmonid 
species and other fisheries, which are sensitive to 
changes in physical and chemical conditions. The 

potential presence of existing barriers to fish migration 
is not known, but none are expected given the 

undeveloped nature of much of the river corridor.  A 
3.6km stretch of the river used for angling, including 
283m used for access, is at risk within the APSR (1% 

AEP).

Within the APSR, three sites on the SMR/RPS are at 
risk, two of which are recorded on both the SMR and 

RPS - Corn Mill in the Fountains (SMR/RPS), 
Riverstown Bridge(SMR/RPS) and Glanmire Bridge 

(SMR) (1% AEP).

Landscape character within the APSR is classified as 
the City Harbour and Estuary character type. Parts of 

river corridor are designated as Scenic Routes (SR) and 
Scenic Areas (SA) and a proportion of these are at risk 

within the APSR: c.750m of SR at risk on Glanmire 
Road (R639) from Dunkettle to Glanmire and eastwards 
to Caherlag and Glounthane; and 0.2km2 of SA through 

the centre of the APSR (1% AEP)



Midleton APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Some mechanical and human intervention required for the tidal flood 
forecasting/ warning system and public awareness campaign. 

Individual property protection would also require human intervention in 
making the necessary adjustments to the properties at risk. Option 

reliant on certainty of tidal flood warning system and putting in place of 
property protection, therefore just meets minimum target.

0.0 0

No human or mechanical intervention is required for operation of this 
option. Some future maintenance will be required to ensure flood walls 

and embankments retain their flood defence function as designed. 
Overall, exceeding minimum target.

3.0 75

B) Minimise Health and Safety risk of flood risk 
management options.

5 5
Limited health and safety risk involved with the installation of individual
property protection during flood events. Overall exceeding minimum 

target.
1.0 25

Construction works are located along the Owenacurra river estuary and 
adjacent to the  Granary and Ballick Roads, creating a high health and 

safety risk due to the close proximity of the transport route. 
Considerable length of defences along transport route, which is both set 

back from the channel and constructed to the bed of the channel- 
assume medium health and safety risk to construction workers. Health 

and safety risk to operators very limited as only limited maintenance 
required. Overall, meeting minimum target.

0.0 0

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for 
properties where MRFS flood depth below 0.6m. Number of properties 
protected for current flood risk (0.5%AEP) is 67 (85% of total damaged 
properties). Increase in water level due to sea level rise and increased 
inflows increases the number of properties at risk to 331 (MRFS 0.5% 

AEP) of which 69% could be protected by Individual Property 
Protection. Adapting to future risk would involve additional costs. 

Percentage of properties protected for the MRFS means that option 
just fails minimum target.

-1.0 -25
Option is designed to protect up to the 0.5% tidal AEP but can be 

adapted to the MRFS at additional cost by increasing height/length of 
walls. Meeting minimum target.

0.0 0

Technical Total Score/ Weighted Score 0.0 0 3.0 75

Option will cost approximately  €0.6 million and would provide 
protection up to the 0.5% tidal AEP and 1% AEP fluvial for  approx. 
85% of total at risk properties (assumes max flood depth of 0.6m). 

BCR for protecting  is 18.6 (assumes 80% of defences put in place in 
time to avoid any damage due to presence of tidal flood forecasting 

system. 

5.0 625

Option will cost approximately €9.8 million and would provide full 
protection up to the 0.5% tidal AEP and 1% AEP fluvial. PVD for 

Midleton APSR is €37 million for the combined tidal and fluvial. BCR for 
protecting to 0.5% Tidal AEP is 3.4 

1.6 194

BCR 18.6 BCR 3.8

B) Minimise risk to infrastructure. 15 3
No increase in the number of transport routes/ utility infrastructure 
assets at risk. Option has no physical means to limit flooding on 

transport routes/ utility infrastructure assets. Meeting minimum target.
0.0 0

The option provides full protection to the majority of flooded transport 
routes/ utility infrastructure in Midleton. However there may be some 

residual flooding on minor transport routes in a 0.1% Tidal AEP. Partially
achieving aspirational target

3.0 135

C) Minimise risk to agricultural land. 5 2
No increase in the area of agricultural land at risk. Option unlikely to 

result in any decrease in risk to agricultural land as option has no 
physical means to limit flooding on agricultural land.

0.0 0

Option would have no impact on the area of agricultural land at risk. 
Limited agricultural land at risk of tidal flooding in this APSR. Meeting 
minimum target as option would not result in an increase in area of 

agricultural land at risk.

0.0 0

Economic Total Score/ Weighted Score 5.0 625 4.6 329

Combined Option 1Baseline

-

Option involves the provision of permanent flood walls and embankments 
along the Owennacurra River estuary and along the Dungourney and 

Owennacurra Rivers through Midleton. Approximately 1.6km  of flood wall 
(with a maximum height of 1m  above bank level and average height of 

<0.5m) and approximately 1.6km of embankment (with a maximum height of 
1.5) at a number of different locations in Midleton. Option provides protection 
up to the 0.5% AEP tidal and 1% AEP fluvial and has no impact on daily tidal 

regime. Defence does not affect water levels in the harbour during a flood 
event. 

Combined Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments to protect against both tidal and fluvial flooding

A) Optimise economic return on flood risk 
management investment.

25

n/a

5
Total damages of €37 million (PVD)  up to 0.5% tidal/ 1% AEP 

fluvial AEP

Baseline

Objectives
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Total of 2.4km of Roads flooded including;
1.7km of Bailick Road flooded;
228m of Dwyers Road flooded;

213m of Main Street;
184m of Quay Road;

0.02km2 of flooded agricultural land to the south of the urban 
area

T
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n/a

n/a
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Options 

Develop a combined tidal and fluvial forecasting system with a targeted 
public awareness and preparedness campaign and individual property 

protection / flood-proofing

Development of a tidal flood warning system as part of a overall harbour wide 
flood forecasting and warning system. Flood warnings can be issued up to 48 

hours in advance of storm surge event.  Development of a fluvial flood 
warning system to warn of fluvial flooding frlom the Owenboy River. No 

modelling undertaken. Assume similar flooding regime to baseline, except 
where risk reduced to individual properties. Assume no changes in tidal cycle 

regime as a result of property flood proofing. 

Baseline option assumes continuation of 
any existing maintenance regime in 

assessment unit



Midleton APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

Combined Option 1Baseline

-

Option involves the provision of permanent flood walls and embankments 
along the Owennacurra River estuary and along the Dungourney and 

Owennacurra Rivers through Midleton. Approximately 1.6km  of flood wall 
(with a maximum height of 1m  above bank level and average height of 

<0.5m) and approximately 1.6km of embankment (with a maximum height of 
1.5) at a number of different locations in Midleton. Option provides protection 
up to the 0.5% AEP tidal and 1% AEP fluvial and has no impact on daily tidal 

regime. Defence does not affect water levels in the harbour during a flood 
event. 

Combined Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments to protect against both tidal and fluvial flooding

Baseline

Objectives
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Options 

Develop a combined tidal and fluvial forecasting system with a targeted 
public awareness and preparedness campaign and individual property 

protection / flood-proofing

Development of a tidal flood warning system as part of a overall harbour wide 
flood forecasting and warning system. Flood warnings can be issued up to 48 

hours in advance of storm surge event.  Development of a fluvial flood 
warning system to warn of fluvial flooding frlom the Owenboy River. No 

modelling undertaken. Assume similar flooding regime to baseline, except 
where risk reduced to individual properties. Assume no changes in tidal cycle 

regime as a result of property flood proofing. 

Baseline option assumes continuation of 
any existing maintenance regime in 

assessment unit

A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the properties targeted as 
part of the individual property protection with a significant reduction up 

to 0.1% tidal AEP. The tidal flood forecasting and targeted public 
awareness campaign would increase awareness of flood risk in the 
APSR. However, the option does not reduce number of properties 

located in high hazard areas. In addition, access to and from 
vulnerable buildings could be restricted and option will not provide any 

protection to evacuation routes. Therefore, only meeting minimum 
target

0.0 0

Option protects all residential properties up to the 0.5% tidal AEP and 
removes all properties from high hazard areas. There may still be some 

residual flooding from the 0.1% tidal AEP as this may overtop the 
existing flood protection in some locations. Partially achieving 

aspirational target

3.0 450

B) Minimise risk to community. 10 3

The provision of individual property protection would reduce the flood 
damage to the properties targeted as part of this option, including 

social infrastructure properties and commercial properties. However, 
properties still located within flood risk and high hazard areas. 

Therefore, meeting minimum target.

0.0 0

Option protects all community properties up to the 0.5% tidal AEP and 
removes all properties from high hazard areas. There may still be some 

residual flooding from the 0.1% tidal AEP as this may overtop the 
existing flood protection in some locations. Partially achieving 

aspirational target

3.0 90

C) Minimise risk to, or enhance, social amenity. 5 2

Flood depths at the Old Midleton Distillery are limited (0.19m in a 0.1%
tidal AEP). This option would provide full protection for the Distillery, up

to the 0.1% tidal AEP. However, properties still located within flood 
risk. No protection offered to golf course. Therefore, meeting minimum 

target.

0.0 0
Option would provide full protection to the Old Midleton Distillery in both 

a 0.5% Tidal AEP and a 0.1% Tidal AEP.  Golf course still at risk. 
Option exceeds minimum target

1.0 10

Social Total Score/ Weighted Score 0.0 0 7.0 550

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD objectives 
as no works required within river/estuary. Meeting minimum target. 0 0

Potential constraint to the achievement of WFD objectives as 
construction of floodwalls/embankments within unmodified sections of 

the river/estuary could present a hydromorphological pressure. Although
these are relatively short sections overall, this results in this option partly

failing minimum target.

-3 -75

B) Minimise risk to sites with potential 
pollution

15 0 N/A 0 0 N/A 0 0

2 river waterbodies within APSR and downstream transitional 
waterbody require actions to achieve GES. However, there are 
no relevant hydro-morphological risks, objectives or measures 
and therefore no contribution to achievement of objectives is 

possible. 

No potentially polluting sites at risk within the APSR  (0.5% 
AEP). 

S
o

c
ia

l

Total of 80 properties at risk including: 8 on Thomas Street, 3 
on Main Street, 4 in Midleton Square, 13 on Broderick Street, 
17 in Kennedy Park, 5 on Distillery Walk, 2 in Waters Edge off 

Dwyers Road, 5 on Dwyers Road, 1 in Coolbawn, 7 in 
Riverside Estate, 13 on Bailick Road, 2 on Quay Road

Total of 62 community buildings at risk including: 24 on Main 
Street including 2 GP clinics/surgeries, 3 in Roxboro Mews, 6 

on Distillery Walk, 12 on Broderick Street, 10 in Midleton 
Square, 2 in Coolbawn including 1 Police Station, 1 in Kennedy 
Park, 1 in Waters Edge, 1 on Dywers Road, 2 on Bailick Road

2 Social Amenity at risk; Old Distillery and 1 golf course at risk



Midleton APSR

Comments Score Weighted Score Comments Score
Weighted 

Score

Combined Option 1Baseline

-

Option involves the provision of permanent flood walls and embankments 
along the Owennacurra River estuary and along the Dungourney and 

Owennacurra Rivers through Midleton. Approximately 1.6km  of flood wall 
(with a maximum height of 1m  above bank level and average height of 

<0.5m) and approximately 1.6km of embankment (with a maximum height of 
1.5) at a number of different locations in Midleton. Option provides protection 
up to the 0.5% AEP tidal and 1% AEP fluvial and has no impact on daily tidal 

regime. Defence does not affect water levels in the harbour during a flood 
event. 

Combined Option 2

Provision of permanent flood walls/ sea walls/ revetments/ 
embankments to protect against both tidal and fluvial flooding

Baseline

Objectives
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Options 

Develop a combined tidal and fluvial forecasting system with a targeted 
public awareness and preparedness campaign and individual property 

protection / flood-proofing

Development of a tidal flood warning system as part of a overall harbour wide 
flood forecasting and warning system. Flood warnings can be issued up to 48 

hours in advance of storm surge event.  Development of a fluvial flood 
warning system to warn of fluvial flooding frlom the Owenboy River. No 

modelling undertaken. Assume similar flooding regime to baseline, except 
where risk reduced to individual properties. Assume no changes in tidal cycle 

regime as a result of property flood proofing. 

Baseline option assumes continuation of 
any existing maintenance regime in 

assessment unit

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

10 5

No  impacts on SPA/Ramsar site, SAC, proposed NHA and riverine 
habitats and species present as no intervention required beyond works
to individual properties and no changes to the current flooding regime 

anticipated. Meeting minimum target.

0 0

Sections of flood wall/embankment are located within the boundaries of 
the SPA/SAC/Ramsar sites and proposed NHA, and may cause 

damage to saltmarsh, for which the sites are designated. Saltmarsh 
would potentially be damaged during construction, and during operation 
due to an in situ effect on tidal currents which would cause the erosion 
of saltmarsh  fronting the wall.  Potential loss of/disturbance to riverine 

and terrestrial habitats and species. Partly failing minimum target.

-3 -150

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 3
No loss of suitable fisheries habitat as no intervention required, beyond

works to individual properties. Meeting minimum target 0 0

Potential loss/disturbance to riverine habitat and dependent fisheries 
during construction of riverside floodwalls and embankments.  Sections 
of proposed flood wall and embankment are located within areas used 

for angling, so disruption to access may occur during and following 
construction, although there is potential for enhancement of facilities. 

Just failing minimum target.

-1 -15

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 3

No change in landscape character and visual amenity as no 
intervention required, beyond works to individual properties. Meeting 

minimum target.
0 0

Adverse change in local landscape character and visual amenity, and 
Scenic Area resulting from introduction of new flood defence structures 

(flood walls and embankments). The Scenic Area to the south of the 
APSR will be adversely affected by the introduction of flood walls (max 
height 1m) and flood embankment (max height 1.4m), and the Scenic 

Route to the north of the APSR by flood embankment (max height 
1.4m).  Partly failing minimum target. 

-3 -45

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 3

No positive or negative change in risk to SMR/RPS sites as no 
intervention required, beyond works to individual properties. Meeting 

minimum target.
0 0

The risk of flooding of the Warehouse (SMR) will be reduced with 
beneficial impacts (1% AEP), though in achieving this, the construction 

of flood defence structures could result in potential changes to its 
historical setting.  Risk to the archaoleogical site, the fulacht fiadh, and 

the Corn Store will not change. There is potential for an increase in river 
flows due to the introduction of new flood defences which may pose a 

risk of damage to Cork Bridge. Just failing minimum target.

-1 -15

Environmental Total Score/ Weighted 
Score

0.0 0 -11.0 -300

Total Score/ Total Weighted Score 5.0 625 3.6 654
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Within the estuary immediately downstream of Midleton lies the 
Cork Harbour SPA/Ramsar site, the Great Island Channel 
SAC/proposed NHA. This area is important for its intertidal 
habitats and waterbird populations. Changes in the flooding 

and tidal regime could affect the nature and character of 
intertidal habitats for which the site is designated and with 
impacts on associated designated waterbird populations. 

Within the APSR, sections of the river/estuary run through an 
urban area, and as such may be modified and are considered 
to be of limited biodiversity interest . In terms of water-related 

protected species, there are no specific records within the 
APSR. 

The Owenacurra River supports salmonid species and other 
fisheries, which are sensitive to changes in physical and 

chemical conditions. However, sections of the river run through 
the urban area of Midleton, where much of the channel is 

modified. The potential presence of existing barriers to fish 
migration is not known, but these are not expected to be 
present. A c.600m stretch of the river through southern 

Midleton is used for angling and is at risk  (0.5% AEP), and a 
c.100m stretch is used as access for fishing and is at risk 

(0.5%AEP).

5 sites on SMR at risk (0.5% AEP) in the Midleton APSR: a 
Warehouse on Balick Road, Maltings in Ballynacorra, Bailick 
Mills, a Gasworks in foundry on Riverside Way and a Corn 

Store on Main Street. There is an additional site on the RPS at 
risk (0.5% AEP): a Grain Store on Bailick Road. Flooding would

be detrimental to these sites. 

Landscape character within the APSR comprises the City 
Harbour and Estuary landscape character type.

Approximately 90m of a Scenic Route on the R629 from 
Ballynacorra is at risk (0.5% AEP); and 0.2km2 of a Scenic 

Area to the west of Ballynacorra is at risk (0.5% AEP). 



Cork City APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted Score

A) Ensure Flood Risk Management options are 

operationally robust.
5 5

Some mechanical and human intervention required for the tidal flood forecasting/ 

warning system and public awareness campaign. Computer models and tidal 

gauges would require regular maintenance. Option reliant on certainty of tidal 

flood warning system and increased awareness of flooding through the public 

awareness campaign. Option reliant on certainty of tidal flood warning system 

and putting in place of property protection, therefore just meets minimum target.

0,0 0

No human or mechanical intervention required during flood events but will 

require limited future maintenance to ensure protection standards are 

maintained.

3,0 75

Option is heavily reliant on human/mechanical intervention to 

install defences before onset of flooding. Operation is also 

reliant on flood forecast.

-1,0 -25

B) Minimise Health and Safety risk of flood risk 

management options.
5 5

Medium health and safety risk to construction workers involved with the 

installation of the tidal gauges for the tidal flood forecasting/ warning system. No 

health and safety risk involved with the public awareness campaign. Overall 

exceeding minimum target.

1,0 25

Option would have significant health and safety risk to construction 

workers due to large amount of works in proximity to river channels and 

alongside the roads which run along long sections of the river banks in the 

city.

0,0 0

Significant health and safety risk to construction workers during 

construction of permanent defences and permanent parts of 

demountables. Significant health and safety risk during 

installation of demountable defences before flood events and 

removal following flood events

0,0 0

C) Ensure flood risk managed effectively and 

sustainable into future.
5 5

Option is sustainable and adaptable to future risk at no cost for properties where 

MRFS flood depth below 0.6m. Number of properties protected for current flood 

risk (0.5%AEP) is 1162 (65% of total damaged properties). Increase in water 

level due to sea level rise and increased inflows increases the number of 

properties at risk to 3004 (MRFS 0.5% AEP) of which 33% could be protected by 

Individual Property Protection. Adapting to future risk would involve additional 

costs. Percentage of properties protected for the MRFS means that option partly 

fails the minimum target.

-3,0 -75
Option is designed to protect up to the 0.5% tidal AEP. Flood 

walls/embankments will be constructed so as to be adaptable to MRFS.
0,0 0

Demountable defences will be constructed so as to be 

adaptable to MRFS.
0,0 0

Technical Total Score/ Weighted Score -2,0 -50 3,0 75 -1,0 -25

Option will cost approximately  €11.5million. Based on an assumed 80% uptake 

and an estimated 91% effectiveness (based on modelled flood depths). BCR for 

protecting to SOP is 8.0

3,9 486 Option estimated to cost €144M. BCR is 1.2 0,1 14

Option estimated PV cost of €81.2M. Significantly lower 

than combined option 2 as demountable defences can be 

set back from bank in many locations where it would be 

impossible to set back permanent defences due to the 

obstruction they would cause. Setting back defences 

results in significant cost saving. BCR of 2.1

0,8 104

BCR 8,0 BCR 1,2 BCR 2,5

B) Minimise risk to infrastructure. 15 4

No increase in the number of transport routes/ utility infrastructure assets at risk. 

Option has no physical means to limit flooding on transport routes/ utility 

infrastructure assets. Meeting minimum target.

0,0 0

8.3km of primary road network protected by defences. Work to bridges 

carried out as part of this option will help reduce risk to bridges although 

water levels at bridges will be increased as a result of flood walls 

constraining river flows. No reduction in risk to utility asset. 

3,0 180

Approximately 65% reduction in the amount of roads at 

risk of flooding. Work to bridges carried out as part of this 

option will help reduce risk to bridges although water 

levels at bridges will be increased as a result of flood 

walls and demountable defences constraining river flows. 

However, demountable defences will require closure of 

many bridges during severe floods.   No reduction in risk 

to utility asset. 

0,0 0

C) Minimise risk to agricultural land. 5 2

No increase in the area of agricultural land at risk. Option unlikely to result in any 

decrease in risk to agricultural land as option has no physical means to limit 

flooding on agricultural land.

0,0 0 No change to flooding of agricultural land. 0,0 0 No change to flooding of agricultural land. 0,0 0

Economic Total Score/ Weighted Score 3,9 486 3,1 194 0,8 104

A) Optimise economic return on flood risk 

management investment.
25

Baseline
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Options 

Develop a combined tidal and fluvial forecasting system with provision of 

permenant and demountable defences

For the purposes of this option assessment flood walls and embankments are 

considered for all the areas where there are significant numbers of properties 

at risk within the APSR which can be protected without excessive cost. If this 

option is taken forward the location and type of defences would need 

optimising. Our initial assumptions are shown in the maps included in the  

Stage 3 report. They include defences protecting the entire area between the 

north and south channel as well as some defences protecting areas south of 

the south channel.

-
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n/a

n/a

n/a

26 hectares of flooded agricultural land to the east of the urban 

area

Baseline

Baseline option assumes continuation of any 

existing maintenance regime in assessment unit

Total of 8.7km of Roads flooded.

1.1km of rail flooded in Tivoli

1 water treatment plant at Lee Road

Total damages of €180.6million (PVD) up to 0.5% tidal AEP/ 1% 

fluvial AEP

Development of tidal and fluvial flood forecasting systems with a lead time of up to 

48 hours (tidal). For the purposes of this option assessment flood walls and 

embankments are considered for all the areas where there are significant 

numbers of properties at risk within the APSR which can be protected without 

excessive cost. If this option is taken forward the location and type of defences 

would need optimising. Our initial assumptions are shown in the maps included in 

the Stage 3 report. They include defences protecting the entire area between the 

north and south channel as well as some defences protecting areas south of the 

south channel.

Development of a tidal flood warning system as part of a overall harbour wide flood 

forecasting and warning system. Flood warnings can be issued up to 48 hours in 

advance of storm surge event.  Development of a fluvial flood warning system to 

warn of fluvial flooding frlom the Owenboy River. No modelling undertaken. Assume 

similar flooding regime to baseline, except where risk reduced to individual 

properties. Assume no changes in tidal cycle regime as a result of property flood 

proofing. 

Combined Option 1

Develop a combined tidal and fluvial forecasting system with a targeted public 

awareness and preparedness campaign and individual property protection / 

flood-proofing

Provision of permanent flood walls/ sea walls/ revetments/ embankments 

to protect against both tidal and fluvial flooding

Combined Option 3Combined Option 2
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Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted ScoreBaseline
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Options 

Develop a combined tidal and fluvial forecasting system with provision of 

permenant and demountable defences

For the purposes of this option assessment flood walls and embankments are 

considered for all the areas where there are significant numbers of properties 

at risk within the APSR which can be protected without excessive cost. If this 

option is taken forward the location and type of defences would need 

optimising. Our initial assumptions are shown in the maps included in the  

Stage 3 report. They include defences protecting the entire area between the 

north and south channel as well as some defences protecting areas south of 

the south channel.

-

Baseline

Baseline option assumes continuation of any 

existing maintenance regime in assessment unit

Development of tidal and fluvial flood forecasting systems with a lead time of up to 

48 hours (tidal). For the purposes of this option assessment flood walls and 

embankments are considered for all the areas where there are significant 

numbers of properties at risk within the APSR which can be protected without 

excessive cost. If this option is taken forward the location and type of defences 

would need optimising. Our initial assumptions are shown in the maps included in 

the Stage 3 report. They include defences protecting the entire area between the 

north and south channel as well as some defences protecting areas south of the 

south channel.

Development of a tidal flood warning system as part of a overall harbour wide flood 

forecasting and warning system. Flood warnings can be issued up to 48 hours in 

advance of storm surge event.  Development of a fluvial flood warning system to 

warn of fluvial flooding frlom the Owenboy River. No modelling undertaken. Assume 

similar flooding regime to baseline, except where risk reduced to individual 

properties. Assume no changes in tidal cycle regime as a result of property flood 

proofing. 

Combined Option 1

Develop a combined tidal and fluvial forecasting system with a targeted public 

awareness and preparedness campaign and individual property protection / 

flood-proofing

Provision of permanent flood walls/ sea walls/ revetments/ embankments 

to protect against both tidal and fluvial flooding

Combined Option 3Combined Option 2

A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the properties targeted as part of the 

individual property protection with a significant reduction up to 0.1% tidal AEP. 

The tidal flood forecasting and targeted public awareness campaign would 

increase awareness of flood risk in the APSR. However, the option does not 

reduce number of properties located in high hazard areas. In addition, access to 

and from vulnerable buildings could be restricted and option will not provide any 

protection to evacuation routes. Therefore, only meeting minimum target

0,0 0
Option provides protection to 1051 properties during 1%/0.5% AEP 

ccmbined AEP event. Option partially meets aspirational target
3,0 450

87% reduction in number of residential properties at risk 

of flooding during 1% AEP event. Option partially meets 

aspirational target.

3,0 450

B) Minimise risk to community. 10 5

The provision of individual property protection would reduce the flood damage to 

the properties targeted as part of this option, including social infrastructure 

properties and commercial properties. However, properties still located within 

flood risk and high hazard areas. Therefore, meeting minimum target.

0,0 0
Option provides protection to 1050 properties during 1%/0.5% AEP 

ccmbined AEP event. Option partially meets aspirational target
3,0 150

96% reduction in number of community buildings at risk 

of flooding during 1% AEP event. Option partially meets 

aspirational target

3,0 150

C) Minimise risk to, or enhance, social amenity. 5 4

The provision of individual property protection would reduce the flood damage to 

the social amenity properties targeted as part of this option. However these 

properties are still located within flood risk and high hazard areas. Therefore, 

meeting minimum target.

0,0 0
All identified social amenities protected from flooding up to 1% AEP event. 

Option meets aspirational target
3,0 60

All identified social amenities protected from flooding up 

to 1% AEP event. Option meets aspirational target
3,0 60

Social Total Score/ Weighted Score 0,0 0 9,0 660 9,0 660

S
o
c
ia
l

Total of 1078 properties at risk 

Total of 1065 community buildings at risk.

Total of 20 social amenity properties at risk



Cork City APSR

Comments Score Weighted Score Comments Score
Weighted 

Score
Comments Score Weighted ScoreBaseline
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Options 

Develop a combined tidal and fluvial forecasting system with provision of 

permenant and demountable defences

For the purposes of this option assessment flood walls and embankments are 

considered for all the areas where there are significant numbers of properties 

at risk within the APSR which can be protected without excessive cost. If this 

option is taken forward the location and type of defences would need 

optimising. Our initial assumptions are shown in the maps included in the  

Stage 3 report. They include defences protecting the entire area between the 

north and south channel as well as some defences protecting areas south of 

the south channel.

-

Baseline

Baseline option assumes continuation of any 

existing maintenance regime in assessment unit

Development of tidal and fluvial flood forecasting systems with a lead time of up to 

48 hours (tidal). For the purposes of this option assessment flood walls and 

embankments are considered for all the areas where there are significant 

numbers of properties at risk within the APSR which can be protected without 

excessive cost. If this option is taken forward the location and type of defences 

would need optimising. Our initial assumptions are shown in the maps included in 

the Stage 3 report. They include defences protecting the entire area between the 

north and south channel as well as some defences protecting areas south of the 

south channel.

Development of a tidal flood warning system as part of a overall harbour wide flood 

forecasting and warning system. Flood warnings can be issued up to 48 hours in 

advance of storm surge event.  Development of a fluvial flood warning system to 

warn of fluvial flooding frlom the Owenboy River. No modelling undertaken. Assume 

similar flooding regime to baseline, except where risk reduced to individual 

properties. Assume no changes in tidal cycle regime as a result of property flood 

proofing. 

Combined Option 1

Develop a combined tidal and fluvial forecasting system with a targeted public 

awareness and preparedness campaign and individual property protection / 

flood-proofing

Provision of permanent flood walls/ sea walls/ revetments/ embankments 

to protect against both tidal and fluvial flooding

Combined Option 3Combined Option 2

A) Support the achievement of good ecological 

status/ potential (GES/GEP) under the WFD.
5 5

No contribution nor constraint to the achievement of WFD objectives as no 

intervention required, beyond works to individual properties. Meeting minimum 

target.

0,0 0

Potential to constrain the achievement of WFD objective by introducing 

new flood defences along the River Lee on the western boundary of the 

APSR, before the point where the river splits into two. However, the 

majority of the river within the APSR is modified and works will not create 

an additional morphological pressure. Just failing minimum target.

-1,0 -25

Potential to constrain the achievement of WFD objective 

by introducing new flood defences along the River Lee on 

the western boundary of the APSR, before the point 

where the river splits into two. However, the majority of 

the river within the APSR is modified and works will not 

create an additional morphological pressure. Just failing 

minimum target.

-1,0 -25

B) Minimise risk to sites with pollution potential 15 5 No sites at risk 0,0 0 No sites at risk 0,0 0 No sites at risk 0,0 0

C) Avoid damage to, and where possible 

enhance, the flora and fauna of the catchment.
10 5

No  impacts on SPA/Ramsar site, proposed NHA, riverine habitats and species 

as no intervention required, beyond works to individual properties, and no 

changes to the current flooding and tidal regime anticipated. Meeting minimum 

target.

0,0 0

 Potential for loss/disturbance to riverine habitat and associated species 

during the construction of the new flood defence structures, although some 

sections of the river are already modified. Just failing minimum target.

-1,0 -50

 Potential for loss/disturbance to riverine habitat and 

associated species during the construction of the new 

flood defence structures, although some sections of the 

river are already modified. Just failing minimum target.

-1,0 -50

D) Avoid damage to, and where possible 

enhance, fisheries within the catchment.
5 4

No loss of suitable fisheries habitat or impacts on angling activity as no 

intervention required, beyond works to individual properties. Meeting minimum 

target.

0,0 0

 Potential for loss/disturbance to riverine habitat and associated fisheries 

during the construction of the new flood defence structures within the river 

bed. The construction of new flood defence structures may constrain 

angling access, although these could present opportunities for 

enhancement. Just failing minimum target.

-1,0 -20

 Potential for loss/disturbance to riverine habitat and 

associated fisheries during the construction of the new 

flood defence structures within the river bed. The 

construction of new flood defence structures may 

constrain angling access, although these could present 

opportunities for enhancement. Just failing minimum 

target.

-1,0 -20

E) Protect, and where possible enhance, 

landscape character and visual amenity within 

the catchment

5 4
No change in landscape character and visual amenity as no intervention 

required, beyond works to individual properties. Meeting minimum target.
0,0 0

The character of and views within Landscape Protection Zones would be 

adversely affected by the introduction of new flood defence structures 

within their boundaries. Partly failing minimum target.

-3,0 -60

The character of and views within Landscape Protection 

Zones would be adversely affected by the introduction of 

new flood defence structures within their boundaries. The 

use of demountable defences will reduce the permanent 

height of the flood walls and the associated change in 

visual amenity.  Just failing minimum target.

-1,0 -20
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2 river waterbodies within the APSR, and the downstream 4 

transitional waterbodies require actions to achieve GES/GEP. The 

River Lee (upsteam of Cork) waterbody has been identified as being 

at risk from impoundments due to the presence of the hydroelectric 

dam at Iniscarra. Specific meaures to improve the status of the river 

waterbody have been identified as the following: control of physical 

modifications to surface water; control of impoundments; and, 

impassable barrier investigations. There are no relevant hydro-

morphological risks, objectives or measures for the remaining 4 

transitional waterbodies and 1 river waterbody. Downstream of the 

transitional waterbodies, lies the Harbour coastal waterbody, which is 

classified as a Heavily Modified Waterbody due to port activities.

0 sites at risk 

Downstream of Cork City lies Cork Harbour SPA, Douglas River 

proposed NHA, and Dunkettle Shore proposed NHA. These 

designated areas are important for their intertidal habitats and 

waterbird  populations. Changes in the flooding and tidal regime could 

affect the nature and character of estuarine habitats with impacts on 

the waterbirds for which the site is designated. Although Cork 

Harbour is heavily modified, it is of significant biodiversity interest, 

containing extensive areas of intertidal habitats and hosting an 

internationally important population of waterfowl. Both seals and 

dolphins are regular visitors to the Harbour.Within the APSR, sections 

of the river run through an urban area, and as such may be modified 

and are considered to be of limited biodiversity interest . In terms of 

water-related protected species, there are no specific records within 

the APSR. 

The River Lee supports salmonid species and other fisheries, which 

are sensitive to changes in physical and chemical conditions.  

However, sections of the river run through the urban area of Cork, 

where sections of the channel are modified. Designated Salmonid 

Waters are present in the area to the west and north-west of Jack 

Lynch tunnel, in Tivoli on dock shore, and the area to the south of 

Montenotte. Approximately 1106m (120m) of angling area and 

575m (130m) of access are at risk (0.5% tidal/1% fluvial AEP) in 

Sundays Well. The downstream upper harbour provides important 

spawning and nursery areas for several species of sea fish and 

shellfish, which are sensitive to changes in physical and chemical 

conditions. The tidal area is largely modified. 

Landscape character within the APSR comprises the City Harbour 

and Estuary landscape character type. Approximately 0.3km
2 
of 

Landscape Protection Zones
 
in Blackrock and Ballintemple is at 

risk (0.5% tidal/1% fluvial AEP). There are also Landscape 

Protection Zones throughout the APSR Cork City, and on the 

eastern side of the APSR boundary along the River Lee there is 

5.2km of Scenic Area.
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Options 

Develop a combined tidal and fluvial forecasting system with provision of 

permenant and demountable defences

For the purposes of this option assessment flood walls and embankments are 

considered for all the areas where there are significant numbers of properties 

at risk within the APSR which can be protected without excessive cost. If this 

option is taken forward the location and type of defences would need 

optimising. Our initial assumptions are shown in the maps included in the  

Stage 3 report. They include defences protecting the entire area between the 

north and south channel as well as some defences protecting areas south of 

the south channel.

-

Baseline

Baseline option assumes continuation of any 

existing maintenance regime in assessment unit

Development of tidal and fluvial flood forecasting systems with a lead time of up to 

48 hours (tidal). For the purposes of this option assessment flood walls and 

embankments are considered for all the areas where there are significant 

numbers of properties at risk within the APSR which can be protected without 

excessive cost. If this option is taken forward the location and type of defences 

would need optimising. Our initial assumptions are shown in the maps included in 

the Stage 3 report. They include defences protecting the entire area between the 

north and south channel as well as some defences protecting areas south of the 

south channel.

Development of a tidal flood warning system as part of a overall harbour wide flood 

forecasting and warning system. Flood warnings can be issued up to 48 hours in 

advance of storm surge event.  Development of a fluvial flood warning system to 

warn of fluvial flooding frlom the Owenboy River. No modelling undertaken. Assume 

similar flooding regime to baseline, except where risk reduced to individual 

properties. Assume no changes in tidal cycle regime as a result of property flood 

proofing. 

Combined Option 1

Develop a combined tidal and fluvial forecasting system with a targeted public 

awareness and preparedness campaign and individual property protection / 

flood-proofing

Provision of permanent flood walls/ sea walls/ revetments/ embankments 

to protect against both tidal and fluvial flooding

Combined Option 3Combined Option 2

F) Avoid damage to or loss of features of 

cultural heritage importance, their setting and 

heritage value within the catchment

5 5

No positive or negative change in risk to or impacts on SMR/RPS features and 

ACAs, as no intervention required, beyond works to individual properties. 

Meeting minimum target.

0,0 0

Reduction in risk to 229 RPS/SMR sites, 9 RMP sites and ACAs. However, 

the introduction of new flood defences in the vicinity of these features (a 

proportion of approximately 10 to 20%) may cause an impact on their 

setting. In addition, the construction of new flood defences may impact 

upon the structure and setting of the quay walls. Meeting minimum target.

0,0 0

Reduction in risk to 229 RPS/SMR sites, 9 RMP sites and 

ACAs. However, the introduction of new flood defences in 

the vicinity of these features (a proportion of 

approximately 10 to 20%) may cause an impact on their 

setting. The use of demountable defences will reduce the 

permanent height of the flood walls and the associated 

change in historic setting. The construction of new flood 

defences may impact upon the structure and setting of 

the quay walls. Meeting minimum target.

0,0 0

Environmental Total Score/ Weighted 

Score
0,0 0 -6,0 -155 -4,0 -115

Total Score/ Total Weighted Score 1,9 436 9,1 774 4,8 624

There are 28 Architectural Conservation Areas within the APSR. 

There are 240 sites on SMR/RPS at risk (1% AEP fluvial/0.5% AEP 

tidal): 1 on Carrigrohane Road, 1 on Castle St., 1 on Cook St., 20 on 

Cornmarket St., 1 on Custom House Quays, 1 on Drinian St., 34 on 

Dyke Parade, 1 on Emmet Place, 4 on Fr. Mathew St., 3 on French 

Church St., 1 on Gaol Walk, 3 on George's Quay., 8 on Grand 

Parade, 1 on Grattan St., 9 on Grenville Place, 2 on Hanover St., 2 

on Henry St., 2 on James Street, 1 on Lancaster Quay, 1 on Lapp's 

Quay., 2 on Lavitts Quay, 1 on Liberty Street, 1 on Lower Glanmire 

Road, 4 on Mardyke Walk, 1 on Market Lane, 1 on Marlboro St., 1 on 

Maylor St., 1 on Millerd St., 1 on Moore St., 2 on Morrison's Quay, 2 

on North Main St., 9 on North Mall, 13 on Oliver Plunkett St., 1 on 

Parliament Street, 5 on Parnell Place, 2 on Paul St., 1 on Pembroke 

St., 1 on Penrose Quay, 2 on Princes St., 1 on Rutland St., 9 on 

Saint Patrick's Street, 1 on Sharman Crawford St., 14 on Sheares 

St., 1 on South Main St., 32 on South Mall, 9 on South Terrace, 1 on 

Sulllivan's Quay, 1 on Sunday's Well Road, 1 on Unioin Quay, 4 on Wandesford Quay, 7 on Washington St., 8 on Western Road, 3 on White St., 1 Bridge, 1 Church, 1 Country House, 2 Town Houses, 1 Graveyard, 1 Custom House, 1 Mansion House, 1 Mill, 1 Tower House, 1 Historic Town, 1 Water Gate, 1 Castle, 1 Earthworks, 1 Town Wall, The Quay Walls within Cork are also of cultural heritage importance



Comments Score
Weighted 

Score

A) Ensure Flood Risk Management options are 
operationally robust.

5 5

Some mechanical and human intervention required for flood 
forecasting system and public awareness campaign. Gauging 

stations and models would require regular maintenance. Individual 
property protection would also require human intervention in making 
the necessary adjustments to the properties at risk. Option reliant on 

flood forecast certainty and putting in place of property protection, 
therefore just meets minimum target.

0.0 0

B) Minimise Health and Safety risk of flood risk 
management options.

5 5

Medium health and safety risk to construction workers involved with 
the installation of the gauging stations for the flood forecasting 

system. Limited health and safety risk involved with the installation of 
individual property protection during flood events.

1.0 25

C) Ensure flood risk managed effectively and 
sustainable into future.

5 5

Option is sustainable and adaptable to future risk at no cost for 
properties at risk from current 1% AEP and where MRFS flood depth 
below 0.6m (applicable to approx 44% of protected properties). No. 
of properties at risk from 0.1% MRFS is 162 compared to 140 for 

0.1% current and 93 for 1% current. Therefore adapting to future risk 
would involve additional costs. Overall meets minimum target.

0.0 0

Technical Total Score/ Weighted Score 1.0 25

Option will cost approximately  €11.5 million over a 50 year period. 
Based on the current scenario, approximately 62% of properties in 
the 1% AEP flood zone have a fluvial depth of <0.6m . BCR is 11.6 

(assumes 80% of defences put in place in time to avoid any damage 
due to presence of flood forecasting system).  

5.0 625

BCR 11.6

B) Minimise risk to infrastructure. 15 4
No increase in the number of transport routes/ utility infrastructure 
assets at risk. Option has no physical means to limit flooding on 

transport routes/ utility infrastructure assets. Meeting minimum target.
0.0 0

C) Minimise risk to agricultural land. 5 5

No increase in the area of agricultural land at risk. Option unlikely to 
result in any decrease in risk to agricultural land as option has no 

physical means to limit flooding on agricultural land. Meetis minimum 
target. 

0.0 0

Economic Total Score/ Weighted Score 5.0 625

A) Minimise risk to human health and life. 30 5

Option would reduce the flood damage to the properties targeted as 
part of the individual property protection with a significant reduction 

up to 0.1% AEP. The flood forecasting and targeted public 
awareness campaign would increase awareness of flood risk in the 

AU. Howefver, the option does not reduce number of properties 
located in high hazard areas. In addition, access to and from 

vulnerable buildings could be restricted and option will not provide 
any protection to evacuation routes.   Therefore, only meeting 

minimum target

0.0 0

B) Minimise risk to community. 10 5

The provision of individual property protection would reduce the flood 
damage to the properties targeted as part of this option, including 

social infrastructure properties and commercial properties. However, 
properties still located within flood risk and high hazard areas. 

Therefore, meeting minimum target.

0.0 0

C) Minimise risk to, or enhance, social amenity. 5 4

The provision of individual property protection would reduce the flood 
damage to the social amenity properties targeted as part of this 

option. However these properties are still located within flood risk and 
high hazard areas. Therefore, meeting minimum target.

0.0 0

Social Total Score/ Weighted Score 0.0 0

Objectives
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Baseline Option 1

-
Develop a flood forecasting system combined with a targeted public 

awareness and education campaign and individual property 
protection / flood-proofing

Baseline option assumes continuation of any existing 
maintenance regime in assessment unit

No modelling undertaken. Assume similar flooding regime to baseline, 
except where risk reduced to individual properties. Assume no changes in 

river flows up- or downstream. Option would provide enhanced flood 
awareness and flood warning for all properties in Analysis Unit. Individual 

property protection would provide protection (up to a maximum flood 
depth of 0.6m) for at risk properties in a 1% AEP.

25 5

Baseline

T
e

c
h

n
ic

a
l

n/a

n/a

n/a

Total damages of €214  million up to 1% AEP

E
co

n
o

m
ic

Total of 21.8km of Roads flooded, 9.8km of which are outside APSRs:
809m of Annahala West flooded;
679m of Englishgarden flooded;

216m of Rooves flooded;
183m of Inchinahoury flooded;
173m at Toon Bridge flooded;

1.3km of Carrigrohane Road (N22) flooded;
1.4km of Lee Road flooded;

1.1km of Coolatanavally flooded;
566m of The Orchards flooded;

331m of Cloghroe flooded;
401m of Farran road flooded;

223m of Garravagh Road flooded:
124m of Horgan's Bridge flodded;
117m of Castlemore road flodded;

Bishopstown Bridge at risk

Total of 15.5km2 of flooded agricultural land throughout the analysis unit, of which 
12km2 is outside the boundaries of APSRs

S
o

c
ia

l

Total of 1138 properties at risk, 57 of which are outside of the APSR: 5 in Ballingeary, 3 
in Englishgarden by Lissacresig, 5 at Toon Bridge, 3 in Annahala West area, 1 in 

Carrigdrohid, 1 in Knockaunnacrohy
4 south of Farran, 4 in Coolatanvally, 3 in Monard Glen, 2 on Lee Road, 5 on 

Carrigrohane Road, 20 in The Orchards, 1 on Model Farm Road

Total of 1029 commercial properties at risk, 5 of which are outside of the APSR at Toon 
Bridge

2 south of Farran, 1 in Curraghbeg, 1 in Putland's Bridge
0.01km2 of RAPID flooded, within APSR

22 Social Amenity at risk

A) Optimise economic return on flood risk 
management investment.



Comments Score
Weighted 

Score

Objectives
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Baseline Option 1

-
Develop a flood forecasting system combined with a targeted public 

awareness and education campaign and individual property 
protection / flood-proofing

Baseline option assumes continuation of any existing 
maintenance regime in assessment unit

No modelling undertaken. Assume similar flooding regime to baseline, 
except where risk reduced to individual properties. Assume no changes in 

river flows up- or downstream. Option would provide enhanced flood 
awareness and flood warning for all properties in Analysis Unit. Individual 

property protection would provide protection (up to a maximum flood 
depth of 0.6m) for at risk properties in a 1% AEP.

Baseline

A) Support the achievement of good ecological 
status/ potential (GES/GEP) under the WFD.

5 5
No contribution nor constraint to the achievement of WFD objectives 

as there will be no physcial modifications of the river channels or 
lakes. Meeting minimum target

0 0

B) Minimise risk to sites with pollution potential 15 5
No positive or negative change in risk to potentially polluting site as 

no intervention required, beyond works to individual properties. 
Meeting minimum target.

0 0

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

10 5

No impacts on St Gobnets Wood SAC/pNHA, Prohus Wood pNHA, 
The Gearagh SPA/SAC/Ramsar/Biogenetic Reserve/pNHA, the 

Lough Allua pNHA and the Lee Valley pNHA, and riverine habitats 
and species present as no intervention required beyond works to 

individual properties and no changes to the current flooding regime 
anticipated. Meeting minimum target

0 0

D) Avoid damage to, and where possible 
enhance, fisheries within the catchment.

5 5
No loss of suitable fisheries habitat as no intervention required, 
beyond works to individual properties. Meeting minimum target 0 0

E) Protect, and where possible enhance, 
landscape character and visual amenity within 

the catchment
5 4

No change in landscape character and visual amenity as no 
intervention required, beyond works to individual properties. Meeting 

minimum target
0 0

F) Avoid damage to or loss of features of 
cultural heritage importance, their setting and 

heritage value within the catchment
5 4

No positive or negative change in risk to the National Monument and 
SMR/RPS sites as no intervention required, beyond works to 

individual properties. Meeting minimum target
0 0

Environmental Total Score/ Weighted 
Score

0.0 0

Total Score/ Total Weighted Score 6.0 650

Within the Upper Lee AU 1 National Monument (Ardagh Fort) at risk (1% AEP) in 
Carrigaphooca. 33 SMR/RPS sites at risk (1% AEP) 

Within the Lower Lee AU 254 features on SMR/RPS at risk (1% AEP) (14 outside 
APSRs). These are primarily in and around the settlements along the River Lee river 

corridor. 28 ACAs within the Lower Lee AU, none outside of the APSRs.

E
n

v
ir

o
n

m
e

n
ta

l

Within the Upper Lee AU there are >50 river waterbodies and 3 lake waterbodies which 
require actions to achieve GES/GEP. Two of the lake waterbodies, Inniscara and 
Carrigdrohid Reservoirs, are at risk due to impoundments and are designated as 

potentially Heavily Modified Waterbodies. No specific objectives or measures currently 
exist for these waterbodies. The draft River Basin Management Plan has recommended 

that a study to investigate the impacts of the two schemes on the ecological potential 
and to identify  opportunities for measures to be implemented in later plan cycles should 

be undertaken during the first plan cycle.
Within the Lower Lee AU there are 25 river waterbodies, an upstream lake waterbody 
and 4 transitional waterbodies downstrream require actions to achieve GES/GEP. The 

Main Lee Lower river water body, the River Bride south of Tower and Blarney APSR and 
the River Lee close to Ballincollig APSR have been identified as being at risk from 
impoundments. Specific measures to improve status have been identified as the 

following: control of physical modifications to 

There are 3 potentially polluting site at risk (1% AEP). 1 is within the Macroom APSR - a 
WWTW. This site has been identified as an Individual Risk Receptor for which specific 

flood risk management options are being considered.
1 Waste Management Permit site on the River Bride at Aherla, 1 waste water pumping 

dtation in Baile Mhic Ire, 

The Upper Lee AU is of significant biodiversity value and contains sites of European 
nature conservation importance. Within the AU is St Gobnets Wood SAC and proposed 
NHA (pNHA) designated for  its old oak woodland. This site would be sensitive to 
changes in flooding frequency which may cause a change in plant community 
composition. Prohus Wood pNHA also lies with the AU and a change in flood frequency 
would pose similar risks as those outlined for St Gobnets Wood SAC/pNHA. The 
Gearagh SPA/SAC/Ramsar/Biogenetic Reserve/pNHA lies within the AU, and is 
important for having the remenants of one of the largest stands of alluvial woodland in 
Ireland or Britain, for its wet woodland, alluvial grassland, mudwort population, waterbird 
populations and semi-improved grassland. Changes in the flooding regime may cause 
alter plant community composition with associated habitat changes and impacts on 
species. Upstream of The Gearagh lies the Lough Allua pNHA, which is important for its 
mudwort population, acid woodland, alluvial woodland, rocky outcrops and population of 
freshwater pearl mussel. Changes in the flooding regime could affect the nature 
and character of these habitats, with impacts on dependent species. Downstream
 of the AU, lies the Lee Valley pNHA, which is important for its wet woodland 
habitat. Any change in flooding regime as a result of adjustments in management of 
Inniscara and Carrigdrohid Reservoirs would cause a change in the composition of 
plant communities for which the site is important. Within the AU, the river primarily 
runs through rural areas and, although modified in stretches, is likely to be of 
biodiversity interest. In terms of water-related protected species, there are records 
of otters and freshwater pearl mussels within the AU. 
Within the Lower Lee AU there are 7 pNHAs with a total of 1.33km2 of pNHA at risk throu

Within the Upper Lee AU the River Lee and the River Sullane support salmonid species 
and other fisheries, which are sensitive to changes in physical and chemical conditions. 

There are designated Salmonid Waters in the River Lee to the west and east of Inse 
Geamhlach. The main barrier to fish migration in the Upper Lee catchment is the two 
hydro-electric dams (at Iniscarra and Carrigadrohid). There are fish passes at these 

dams and the ESB (who operate these dams) have a number of schemes in place for 
aiding migration of fish and improving angling. Angling is a significant activity within this 
AU, with over 90km of angling areas/points at risk (1% AEP)  (85km outside the APSRs) 

.    
Within the Lower Lee AU the Rivers Lee, Bride, Shournagh, Curragheen, and Twopot 

supports salmonid species and other fisheries, which are sensitive to changes in 
physical and chemical conditions. The river corridor is largely undeveloped and is 

considered to be potentially of fisheries interest. Approximately 42 km (15km outside 
APSRs) of angling areas at risk (1% AEP), and c6km of angling access at risk (1% 

AEP). Approximately 14km of designated Sa

Landscape character within the Upper Lee AU is a complex of different types - 
comprising the Rolling Marginal Middleground, Valleyed Marginal Middleground, Hilly 

River and Reservoir Valleys, Ridged and Peaked Upland, Broad Fertile Lowland 
Valleys, Fissured Fertile Middleground and Glaciated Cradle Valleys landscape 

character types. The landscape of the AU is of significant value, and 8.3km 2 of Scenic 
Area, and 3.4km of Scenic Route at risk within AU (1% AEP).

Landscape character within the Lower Lee AU comprises the Fissured Fertile Middle 
and Broad Fertile Low Ground landscape character types. There are >5 Scenic Routes 
(SR) within the AU: 2.5km of which are at risk (1% AEP).  The River Lee river corridor is 
a designated Scenic Area, and there are several smaller pockets of SAs in the Blarney 

area: 3.4km2 of Scenic Area are at risk (1% AEP).  Pockets of land in Cork City are 
designated Landscape Protection Zones: 0.5km2 of which are at risk (1% AEP). 
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Appendix I  Review of Indicators 
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Indicator Data set issues and recommendations 

Number of transport routes (road, 
rail, navigation) at risk from flooding  

GIS data for road network based on OSi 50000 raster map. 
Issues with the accuracy of this dataset when compared to 
the aerial photos. Level of flood risk not accurately 
assessed. It is recommended that a more accurate GIS 
dataset is generated for Motorways and National roadways.  

Number of utility infrastructure 
assets (power stations, WWTWs, 
WTWs) at risk from flooding  

Difficulty in obtaining suitable GIS dataset appropriate for 
assessment of flood risk to these indicators. Lack of GIS 
data for WTW. GIS data for WWTW from EPA geo-
referenced the WWTW outfall as apposed to the actual 
WWTW. It is recommended that a national geo-referenced 
database is developed of the location of WTW and WWTW 
by the local authorities 

Area of agricultural land at risk of 
flooding [based on four Corine land 
use classes: 211: non-irrigated 
arable land; 231: pastures; 242: 
complex cultivation; 243: land 
principally occupied by agricultural 
with areas of natural vegetation 

Assessment of risk to agricultural land based on area of 
agricultural land at risk. No consideration given to the value 
of the agricultural land. It is recommended that a study is 
undertaken to determine the value of agricultural land at 
risk and that this is incorporated into the assessment of 
flood risk  

Number of residential properties at 
risk from flooding  

The number of residential properties at risk is used 
as an indicator for the level of social flood risk. It is 
recommended that a further study is carried out to 
determine if a more appropriate indicator for 
assessing the level of social flood risk is available 
(i.e. data from the HSE Health Atlas) 

Number of amenity sites at risk 
from flooding  

No GIS data available for this indicator. Assessment of 
flood risk involved a visual inspection of 5000 scale raster 
maps. It is recommended that GIS data is developed for 
this indicator to allow a more accurate assessment of the 
flood risk.  

Numbers of sites licensed under 
the Integrated Pollution Prevention 
and Control (IPPC) Directive 
(96/61/EC), the Urban Waste Water 
Directive (UWWD) (92/271/EEC) 
and the Seveso II Directive 
(96/82/EC) at risk from flooding  

It is recommended that a national GIS dataset is generated 
for Waste Management Permit Sites by the local 
authorities. This dataset was initially not available in a GIS 
format, but was subsequently generated by Cork County 
Council. 

It is recommended that work is undertaken in generating a 
GIS dataset identifying potential agricultural pollution 
sources (i.e. slatted sheds, silage pits) that could have 
significant pollution potential if flooded.  

 

 


