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1. Introduction
1.1.

Background

The Office of Public Works (OPW) commissioned Halcrow to undertake the Lee Catchment Flood Risk
Assessment and Management Study (Lee CFRAMS) in August 2006. The Lee CFRAMS is the pilot
flood risk management study in Ireland and will set a framework for future such studies in other
catchments across the country.
There is a high level of flood risk in the Lee Catchment from the River Lee, its tributaries and Cork
Harbour and a number of significant events have occurred in the past, including August 1986 (an
extreme river flooding event) and October 2004 (severe tidal flooding event). The OPW and their
partners for this study, Cork City and County Councils have recognised this risk and have
commissioned this study as a means of addressing the flooding problem. The study area is shown in
Figure 1 and includes Cork Harbour, the Lower Lee catchment which includes tributaries such as the
Owenboy, Glashaboy and Owenacurra Rivers and the Upper Lee catchment including the Sullane
River. Some photographs of the catchment taken during various site visits are contained in Appendix
A.
In a national context, the report on the Flood Policy Review Group, approved by the Irish Government
in 2004, recommended a shift in emphasis away from local structural flood relief solutions to more
catchment based non-structural solutions. Furthermore, the European Union is in the process of
implementing a new Directive (Flood Directive) on the assessment and management of floods, which
is likely to require all member states to identify areas at risk of river and coastal flooding and to
produce flood risk management plans for all river basins in their country. The Lee CFRAMS should
address the requirements of the Directive.

1.2.

Study Objectives

The objectives of the Lee CFRAMS are to:
•

Undertake a survey of the existing defence assets in the catchment and assess the condition
of those assets;

•

Carry out a hydrological assessment of the watercourses in the catchment to determine
extreme flows for input to the hydraulic model;

•

Construct a 1D and 2D (where appropriate) hydraulic model of the River Lee, its main
tributaries and Cork Harbour, including the floodplain, to predict water levels from extreme
flood events;

•

Develop flood risk and flood hazard maps using the results from the hydraulic modelling;

•

Assess the flood risk to the catchment as a whole with particular focus on urban areas;

•

Identify possible future land use and climate change scenarios that could increase the risk of
flooding;

•

Carry out an environmental study, known as a Strategic Environmental Assessment (SEA), to
ensure that environmental issues and opportunities for enhancement are fully considered as
part of the study;

•

Consider potential options to manage the flood risk including both structural and non-structural
measures;

•

Carry out a damage and cost benefit assessment of the potential options using multi-criteria
analysis;
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•

1.3.

Develop an economically, socially and environmentally appropriate long-term strategy (a
Flood Risk Management Plan) for managing the risk to help ensure the safety and
sustainability of communities in the Lee Catchment.

Objective of Inception Report

The principal objective of the Inception Report is to provide detail on the data collected and
interpretation of that data. The report also sets out the current progress of the project and any issues
that have been encountered during the inception phase that may affect proposed methodologies or
the project programme.
The data requested, received and outstanding is detailed further in Section 2 and specific analysis of
the datasets relevant to different packages (activities) of the project are contained in Sections 3 to 8.

1.4.

Approach to Project Delivery

As detailed in our tender submission, Halcrow has set up a project office in Cork for local delivery of
this study. The project manager and assistant project manager are permanently based in this office
with other team members based there during key stages of the project. The project office is supported
by our office in Dublin, where our regional director for Ireland is based, and other Halcrow offices in
the UK and internationally, where people with specific areas of expertise are based.
To ensure successful delivery of the project we have supplemented our team with local partners who
will contribute to specific aspects of the study as detailed in Table 1.1.
Local Partner

Contribution

MarCon Computatons International Ltd

Modelling of Cork Harbour

J B Barry & Partners (JBB)

Hydrological Assessment

Brady Shipman Martin (BSM)

Planning issues relevant to SEA and FRMP

Natura

Ecological aspects of SEA

Margaret Gowen & Company Ltd

Archeological aspects of SEA

Table 1.1: Local partners and areas of contribution

Figure 1.1: Project set up flowchart
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The project team has been set up to maximise the efficient and effective delivery of this project by
breaking it down into three main teams which are then further broken down into a number of work
packages. Figure 1.1 illustrates the overall arrangement of the project, while further detail on the work
package breakdown is contained in Section 1.4.1.

1.4.1. Work Package Breakdown
For the purposes of successfully managing and delivering the Lee CFRAMS, the project has been
divided into a number of work packages. Each work package is assigned a work package manager
who is responsible for the delivery of that package within the prescribed programme and budget.
Table 1.2 details the breakdown of the work packages and the work package managers.
Work Package
Number

Work Package Title

Work Package Manager

100

Project management

M C Dewar

110

Inception and data collection

M C Dewar

120

Pilot Project Review

M C Dewar

130

Priority Works – Cork Docklands

P Lardet

140

Priority Works – Flood mapping formats

R Berry

200

Channel & structure cross-section survey

M C Dewar

210

Defence asset survey

R Allen

211

Defence asset database

A Jones

220

Property Survey

R Berry

300

Hydrology – Stage 1

L Hemsley

310

Hydrology – Stages 2 & 3

L Hemsley

400

Hydraulic analyses

R Berry

410

Damage and benefit cost assessment

A Schofield

420

Flood risk mapping

D van der Leer

500

Strategic environmental assessment

S Duggan

510

Public consultation

S Duggan

600

Flood risk management options

M C Dewar

700

Catchment flood risk management plan

M C Dewar

Table 1.2: Work packages and work package managers

1.4.2. Lee CFRAMS Collaborate Website
To facilitate the sharing of information between the project office, other Halcrow offices, local partners,
and the steering group members a secure external extranet site has been set up using Business
Collaborator. The site is a “real-time” database and archive being used to store all data collected and
for the distribution of all Halcrow published documents including progress reports, newsletters and the
project programme.
A series of live registers have been set up to provide information on the different aspects of the
project. The list of registers includes:
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•

Inventory of datasets: contains information on all available datasets including; raw data,
reports, photos, drawings, maps and GIS data and provides a link to the location of the
dataset;

•

Outgoing documents and drawing register: contains information on all published Halcrow
documents relating to the Lee CFRAMS project;

•

Risk register: contains a list of risks identified by the Steering Group and project team, the risk
owner and mitigation measures;

•

Project calendar: provides information on key project deliverables and meetings.

A register of feedback will shortly be established which will give details of feedback received as part of
the SEA consultation process.
The user interface of the site is built around a primary level folder structure that is line with key project
packages. The primary level folders also include Collaborate support, Registers, Information holding
area and Mapping Data. Figure 1.2 is an illustration of the front end of the website.

Figure 1.2: Business Collaborate user interface

To date, the site has been accessed by the majority of the project team and steering group members.
It is proving to be a very useful tool for the project and is being used effectively for sharing information.
Each user is issued with their own user name and password, which enables monitoring of the usage of
the site. The system also provides for a full audit trail.
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2. Data Collection
2.1.

Introduction

Data collection has been an intensive part of the inception phase of the Lee CFRAMS. There are vast
amounts of data available relating to all aspects of the project. This section provides a summary of
the data collection process and the various organisations contacted. Data collection will continue
throughout the study with new data being added or existing data being updated as the study
progresses. A number of organisations and websites have been consulted to obtain the necessary
data. A list of contact organisations and a summary of the data requested or available is outlined in
Table 2.1.
Organisation

Contact name

Data requested

OPW

Peter Newport

Hydrometric data

Peter Lowe

Rainfall data

John Martin

Catchment mapping data

Seamus Coghlan

Various relevant reports

Cork City Council

Tidal data
Éamonn Walsh

Various relevant reports

Cork County Council

Peter O’Donoghue

Various relevant reports

DCMNR

Jim Casey

PRISM surge modelling data
2003 Oblique Aerial Photography
LiDAR data and control point data in the
Cork City area.

EPA
Met Éireann

Rebecca Quinn

Hydrometric data

Micheál MacCartaigh

Hydrometric data

Liam Keegan

Meteorological data
Water level data from Marathon Oil
platform

ESB

Tom Gary

Hydrometric data
Tidal data

Port of Cork

Kevin O’Callaghan

Tidal data

Marathon Oil

Maurice McCarthy

Water level data from Marathon Oil
platform

Irish Hydrographic Surveys

Barry Jenkins

Bathymetric survey data of Cork Harbour

CMRC

Jeremy Gault

Various relevant data from the CMRC and
Corepoint project

Vicki O Donnell

Admiralty charts

Joe Shinkwin

Various relevant reports by Mott
MacDonald relating to the Lee catchment

Fintan McGivern

SWRBD data

Sean O’Breasail

Access rights to the SWRBD data

Dominic Casey

SWRBD data

Mottmacpettit

Table 2.1: Contact organisations
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A register of all the data gathered to date is included in Appendix B. The register includes
comprehensive details on each of the datasets collected to date and can be viewed on the Collaborate
website.

2.2.

Summary of Data Requested and Received

A summary of the data requested and received to date is outlined in the following sections. Further
detail and analysis of the data is available in Sections 3 to 8 of the report.

2.2.1. Meteorological Data
A request for meteorological data was sent to two organisations, namely Met Éireann and the OPW. A
summary of the data requested and received to date is outlined below.
All the Met Éireann data requested to date has been received. Daily rainfall has been received for 30
gauging stations, with hourly rainfall data provided for 2 further stations at Roches Point and Cork
Airport. An issue with the quality of the data from the Roches point station post 1990 means a full
record of this dataset is not available. Current-use return-period table for the Cork Airport Rainfall has
also been received. However this is not particularly up-to-date. A new analysis of the current-use
return-period table for the Cork Airport is almost complete as part of the current Flood Studies Update.
This updated table will be requested once available.
Meteorological data has been received for all of the requested OPW gauging stations. Analysis of this
data and the Met Éireann data is discussed further in Section 6.2.1

2.2.2. Hydrometric data
A request for hydrometric data was sent to three organisations, namely the OPW, ESB and EPA. A
summary of the data requested and received to date is outlined below.
Hydrometric data has been received for all of requested OPW hydrometric stations. Instantaneous 15
minute interval water level data, station ratings and applicable rating periods have been provided for
the following four stations; 19001, 19044, 19045, 19046. . Details of the data received are listed in
Appendix B. Analysis of this data is included in Section 6.2.2.
Hydrometric data has been received from the EPA for 14 of the 15 requested stations. However the
data has not been received in time for inclusion in the hydrological analysis of the inception report.
The data received to date includes;
•

Daily mean flows, Q1 flow values, Q15 flow values and water level data for the following 7
hydrometric stations; 19005, 19006, 19009, 19017, 19018, 19020 and 19032.

•

Rating curves for the hydrometric stations listed above plus the following additional
hydrometric stations 19036, 19037, 19038, 19039, 19040, 19041, 19042 and 19043.

Details on the data requested and data received from each of the above stations is listed in Appendix
B. A request to have chart data digitised for two gauging stations, namely 19009 and 19022 has been
met and data received from these two gauging stations. Chart data for the East Cork Foods 19022
gauging station has been sent for digitising but has not yet been received.
No ESB data has been received to date. Data has been requested for 8 gauging stations. A further
request to have chart data digitised for a number of stations has also been made.

2.2.3. Tidal & surge data
The following organisations were consulted with regards to obtaining tidal gauge data; Port of Cork,
Met Éireann, ESB, Marathon Oil and Cork City Council.
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A request was sent to the Port of Cork for data from the following tidal gauges; Cobh, Ringaskiddy,
Tivoli and older gauging stations run by the Cork Harbour Commissioners. Approximately 6 years
worth of digital water level records were made available from the Cobh and Tivoli gauging stations.
Hardcopy tidal chart data was made available for viewing at the Port of Cork offices in Cork City for a
number of other gauging stations, details of which are discussed in Section 7.3.6. .
ESB tidal records were requested for two stations within Cork Harbour, namely at Aghada and Marina.
Hardcopy tidal chart records have been made available by the ESB from their tidal gauge at Marina.
The dataset has been made available to the project team for review. The digitising of this record has
been proposed and Halcrow are currently investigating possible methods and associated costs.
Met Éireann have supplied four years of digital water level data from the Marathon Oil platform (20022004). The record consists of sea water levels recorded at the platform off the South Coast of Cork.
The levels are in meters recorded to a "chart-derived datum" at 10 minute intervals to GMT. Marathon
Oil established this gauge in 1997 with data relayed back to Met Éireann from 2002 onwards. The 4
years of data has been reviewed by Met Éireann which involved the elimination of obviously poor
values. Met Éireann have highlighted that there is no quality control on the data received from
Marathon Oil.
A request for the remainder of the dataset from 1997 to 2002 has been sent to Marathon Oil.
Marathon Oil have highlighted that the data made available will not be quality controlled and may need
a software script written to extract it from its raw source.
Water level data has been made available from Cork City Council from the City Council gauge in the
City Quays. The data was only downloaded ad hoc over the period and hence there are gaps in the
data. The accuracy of the data needs to be verified with drainage section of Cork City Council.
The datum of each of the tide gauges discussed above will need to be checked during the channel
cross sectional survey. A survey specification for the survey of these gauges will be drawn up. Further
investigation is needed to determine the datum of the Marathon Oil platform gauge which is located off
the south coast of Ireland.

2.2.4. Strategic Environmental Assessment data
A request for information on the range of datasets held by the South West River Basin District SWRBD
has been forwarded to the SWRBD project team. Details of the availability of the requested datasets
have been made available and are included in Appendix B. The SWRBD project team have noted that
there may be a copyright issue with using the data on projects other than the SWRBD. A formal
request for this data is to be issued.

2.2.5. Reports
Access to the flood mapping hazard website was provided early in the study. The flood hazard
mapping site was officially launched on the 17 October 2006 with full access available to the general
public. All relevant reports have been downloaded from the site with a review of the reports available
in Section 6.7. Additionally; various relevant reports have been requested and received from a number
of organisations and websites. These are all listed on the Inventory of Datasets located on the
Collaborate site and reproduced in Appendix B.

2.2.6. Mapping data
The following mapping data for the Lee catchment has been received to date from the OPW
•

Discovery series 50,000 scale raster maps

•

50,000 scale vector maps

•

50,000 scale vector contours
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•

6 inch 10560 scale raster tiles

•

LiDAR data for the upper and lower Lee catchment

•

Hydro DTM

Bathymetric survey data has been received from Irish Hydrographic Surveys for the main shipping
channels in Cork Harbour (2006).

2.2.7. Outstanding data
A list of data that has been requested but not yet received is listed below:
•

Hydrometric data from the EPA

•

Hydrometric data from the ESB

•

Various relevant reports from Mott MacDonald

•

OSi mapping data: PLACE data, digi-boundary, 5000 scale mapping and 10m DTM

•

DLR and image data for Cork City Centre

•

Admiralty charts for Cork Harbour

The list does not include data which has not yet been requested. Some of the data not yet requested
includes meteorological data to run storm events in the PRISM model, climate change data from Met
Éireann’s C4i project and additional bathymetric survey data of Cork Harbour. Further data requests
may be made as the project progresses.
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3. Cork Docklands Priority Works
3.1.

Background

Part of the Lee CFRAMS involves priority work on the production of a draft FRMP for the Cork
Docklands. The driver for this area of priority works is that Cork City Council is currently developing a
Local Area Plan (LAP) for the Docklands area. This follows previous work including in particular the
development strategy (2001) and the surface water drainage study (August 2005). It is expected that
the LAP will be submitted to Councillors in December 2006 and then will go to public consultation in
early 2007.
The commencement date of the Lee CFRAMS was delayed by approximately three months and
therefore the programme for the production of the draft FRMP for the Docklands now falls behind that
of the LAP. Due to this, and the risks associated with producing two possibly conflicting public
documents, it was agreed during the steering group meeting of 23 October 2006 that Halcrow will
provide support to the production of the LAP rather than focussing efforts on producing a second
document for the Docklands. Halcrow’s role will now include:
•

Reviewing existing information about the risk of flooding to the area;

•

Complementing the information with preliminary model runs of the Cork Harbour model;

•

Considering what flood risk management measures could be considered.

This process will be facilitated by holding a workshop with the LAP team, led by BSM, and specific
members of the Halcrow team. Further details on the workshop are contained in Section 3.7.
Halcrow’s role will be reviewed after the workshop so as to ensure effective and appropriate support is
provided to the LAP team and due consideration of the LAP can be made within the Lee CFRAMS.

3.2.

Available information

Available information relevant to the Docklands area includes:
•

Cork Dockland Development Strategy, Cork City Council (2001)

•

Docklands Development Strategy, Surface water drainage study, Tobin (2005)

•

Cork South Docklands - Existing quay walls and jetties. Preliminary Engineering Assessment.
Draft Report

•

Tidal data

•

Topographical survey data along the Quay

•

Hydrographic survey data

In addition, meetings with Cork City Council, BSM and JODA Consulting Engineers took place to
discuss current thinking about the options for both flood protection from the river and surface water
drainage.

3.3.

Existing flood risk

Our analysis of flood risk focuses on riverine flooding. Surface water drainage is outside the scope of
our study although it needs to be taken into account when considering flood risk management
measures.
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Cork City and the Docklands area are mostly at risk of tidal flooding. The most comprehensive
information about flood risk in the Docklands area is contained within the Dockland surface water
drainage study report by Tobin (2005).
Tide levels are summarised as follows (all levels in mOD Malin Head):
•

1.70mOD

Mean High Water Spring

•

2.20mOD

Highest Astronomical Tide

•

3.10mOD

Highest known water level (no date is associated with this record; however a
level of 3.01mOD is quoted for March 1962). The level of 3.10mOD is
approximately associated with a 5 to 25 year return period (Table 4.2 p48 in
volume 3).

•

3.9mOD

0.1% AEP (annual exceedance probability) estimated by Tobin, which
includes an allowance of 300mm for sea level rise due to climate change.

The top level of the quay walls in the Cork Docklands varies from 2.5mOD to 3.5mOD, and therefore
the entire Docklands area is potentially at risk of flooding from extreme events.
From our initial review of available information, we have identified the following key parameters as
being critical in the analysis of flood risk in the Docklands area:
•

Surge: the super-elevation of water levels above astronomical tides due to a depression in the
North Atlantic.

•

Sea level rise associated with climate change.

3.4.

Flood risk management options

The Tobin report lists the following provisional solutions for flood protection in the Cork Docklands:
(i)

Raise the ground levels in the Docklands area above the predicted tide level.

(ii)

Set proposed floor levels above the predicted tide level.

(iii)

Raise the quay walls above the predicted tide level.

(iv)

Provide a river barrage to protect against the predicted tide level.

(v)

Flood management via temporary flood protection barriers.

These solutions, as well as any additional solutions proposed by JODA and the LAP, will need to be
reviewed in the wider context of the Lee Catchment FRMP. For example, a tidal barrier (this would be
more appropriate than a river barrage as suggested by Tobin in point 4 above) would have wider
benefits to Cork City and beyond depending on its location. Complementary measures such as
development control measures, building flood proofing and flood warning will also need to be added.
A combination of some of the above solutions should also be considered to develop the optimum flood
risk management strategy. The proposed workshop may identify alternative solutions all of which
would be reviewed by the Lee CFRAMS.
It is noted that the Tobin study recommends minimum required floor levels of approximately 0.75m OD
(executive summary p3). Adopting such low floor levels and considering that flood protection would be
provided by other means (such as raised quay walls) would be a high risk approach should the design
standard for flood protection be exceeded.
The flood management strategy will also depend on the adopted protection design standard. The
current proposals are for a design standard of a 1% AEP event for fluvial flooding and a 0.5% AEP
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event for coastal flooding. Further discussions with the OPW and the steering group will be required
to determine the design standard for the Docklands.

3.5.

Tidal modelling

We will carry out limited modelling of Cork Harbour, considering the HAT, an approximate surge with a
0.5% AEP with the highest recorded flow in the River Lee over a 45 year period (from the Tobin
report). The modelling will allow us to provide a ballpark figure to compare with the previously
estimated Tobin 0.1% AEP tidal level to provide an indication as to the accuracy of that level.
This modelling refers to the priority works only and will be superseded as the main project progresses
(see Section 7.3 for further details).

3.6.

SEA for Docklands

Further to the change in scope for the Docklands priority works an SEA will not be undertaken for the
Docklands separate from the main SEA process. Instead, we will review the environmental
assessment and objectives undertaken for the Docklands to ensure they are compatible with the wider
SEA for the Lee CFRMP.

3.7.

Docklands workshop

A workshop is scheduled for 6 November 2006 on the Docklands LAP.
workshop are:

The objectives of the

•

Allow LAP team an opportunity to provide background on the main issues and constraints
associated with development of the Docklands and the reasoning behind the proposals in the
draft LAP;

•

Allow Halcrow to provide some background on our experience in development of flood risk
management strategies and to give feedback on the flood protection / management proposals
in the draft LAP;

•

Provide a forum for incorporating catchment wide elements of a flood risk management
strategy into the more local focus of the LAP.

Activities undertaken after the workshop will be in line with a revised scope for the Docklands priority
works that will be agreed with the OPW.
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4. Flood Mapping Formats Priority Works
4.1.

Introduction

The development of a methodology for determining appropriate levels of confidence of the detailed
formatting for flood hazard and risk maps are priority tasks for the establishment of national standards
for other mapping projects.
The key areas of mapping being developed are:
•

Flood extent maps – show the estimated area inundated by a flood event of a given annual
exceedence probability.

•

Flood hazard maps – show the hazard of a flood event of a given annual exceedence
probability, typically as depth, velocity, or a function of both.

•

Economic flood risk maps – show the risk of a flood event of a given annual exceedence
probability in terms of economic risk, to people, property and infrastructure.

•

Metadata – identification information for geospatial flood map data.

The flood mapping objectives were outlined at the inception flood mapping meeting. The objectives
are to provide outputs which satisfy the requirements for the following uses:
•

Planning and development management.

•

Flood risk management planning and design.

•

Public awareness and preparedness.

•

Emergency response planning

4.2.

Flood maps

4.2.1. Introduction
Flood maps are one of the main outputs of the modelling exercise and will form the way in which the
model results are communicated to each of the end users. Each end user will need to understand and
interpret the maps and so the method of communication needs to be consistent, clear and provide the
information that they require to an appropriate level of detail.
To determine the best method of transferring the information to the user we have held two meetings
with OPW to discuss example maps. At each stage of the process we have narrowed down the
available options and we have reached a point where a format has been almost formalised.

4.2.2. Flood map formats
The flood mapping formats can be categorised into two formats, those for the web in digital format and
hard copy maps. The current proposed formats are detailed below.
Web / digital format
Urban and rural areas:
•

Background mapping @ 1:5k scale using OSi Place Raster maps in greyscale, and potentially
at a range of other mapping scales dependent on the zoom selected by user.

•

Fluvial flood events that can be selected by the user. The full range of modelling outputs (50,
20, 10, 4, 2, 1, 0.2, 0.1% AEPs) will be available, coloured using a transparent blue fill. Points
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along the river centreline will bring up a table on the map showing the water level and flow for
a particular point for the existing and future situations.
•

Tidal flood events that can be selected by the user. The full range of modelling outputs (50,
20, 10, 4, 2, 1, 0.2, 0.1% AEPs) will be available, coloured using a transparent green fill.
Points along the edge of the flood extent will bring up a table on the map showing the water
level for a particular point for the existing and future situations.

•

Uncertainty shown by change of line type from solid – high confidence; dashed – moderate
confidence; dotted – low confidence.

Hard copy format
Urban areas
•

Hardcopy maps @ 1:5k scale.

•

Background mapping @ 1:5k scale using OSi Place Raster maps in greyscale.

•

Fluvial flood events to be shown are 10, 1 and 0.1% AEPs, coloured using a transparent fill
from dark blue to light blue. Points along the river centreline with a table on the map showing
the water level at each point and for each AEP shown for the existing and future situations.

•

Tidal flood events to be shown are 10, 0.5 and 0.1% AEPs, coloured using a transparent fill
from dark green to light green. Points along the edge of the flood extent with a table on the
map showing the water level at each point and for each AEP shown for the existing and future
situations.

•

Uncertainty shown by change of line type from solid – high confidence; dashed – moderate
confidence; dotted – low confidence.

Rural areas
•

As for urban areas but with maps @ 1:25k and with background mapping @ 1:50k scale using
OSi Discovery Series maps in greyscale.

OPW are currently confirming the format of the hard copy flood mapping formats from the DCMNR
and the Flood Policy Implementation Group. OPW are also seeking legal advice as to an appropriate
disclaimer to be displayed on the maps. Approvals for both of these are required before the modelling
commences.

4.2.3. Incorporation of uncertainty
Uncertainty in flood mapping can be represented in a number of ways with an associated range of
project costs. It is important that the decisions on the method and output formats of the uncertainty
analysis are decided upon early in the project or else there may be abortive work and/or missed
opportunities in the ongoing project. The decision should be based on delivering end user needs
within available budgets. For the Lee study a simple and robust method is required that produces
maps which planners will find easy to understand and apply.
OPW wish to include uncertainty information on selected flood maps (particularly on those used by
development control staff). A range of methods exist for generating uncertainty information and there
is also a range of options for displaying the information on flood maps. The options have been
summarised in technical note TN003 (included in Appendix C) and at a meeting held on the 24
October 2006 it was agreed that the most appropriate approach was as follows:
•

Use a scoring approach to assign flood mapping uncertainty index to specific reaches of the
river system.

•

Display the uncertainty index through changing the flood extent outline line type.
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The example figure below shows areas of:
•

High confidence using a continuous line at the flood extent.

•

Moderate confidence using a dashed line.

•

Low confidence (ie high uncertainty) using a dotted line.

The way this information could be interpreted by users
of the maps will be described in the notes sent with
the maps. For example, it could be recommended that
development control require developers to undertake
site specific flood risk analysis if the development is
within100m of a low confidence extent, whereas no
site specific analysis is required if there is high
confidence in the flood extent.
The method used to decide the uncertainty index must
not be onerous to apply but must be appropriate,
auditable and applicable to other Irish rivers. It was
agreed that the method should be based on the ‘quick’
method for defining freeboard as published by the UK
Environment Agency in their Fluvial Freeboard
Guidance Note (Kirby and Ash, 2000). The method
requires users to assign a score of 1 to 5 to each
Figure 4.1: Incorporation of uncertainty in flood mapping

component of uncertainty (hydrological data, hydrological method, hydraulic data, hydraulic model,
physical parameters and consequences of failure). These scores are then aggregated to give a total
uncertainty score between 6 and 30. The method will require development for use for flood extent
uncertainty (e.g. to include influence of DEM accuracy, flood spreading and degree of flood extent
verification against historic events). In order to ‘calibrate’ the method and ensure it is suitable for use
elsewhere in Ireland OPW will require a separate R&D investigation which is outside the current scope
of work. Halcrow will develop a short R&D project outline for OPW to consider.

4.2.4. Flood map users
There are two principle users of the flood maps, technical and non technical users. OPW will select
which digital information it chooses to make available for public / restricted-access display on the
Flood Hazard mapping website.

4.3.

Flood hazard mapping

4.3.1. Introduction
Flood hazard maps show the harm or danger which may be experienced by people at a particular
AEP. Harm is usually calculated as a function of depth and velocity of flood waters. These maps are
of particular importance to OPW and emergency services in Ireland for response planning, as they can
show where people will be safe in a given flood.
We have discussed the different ways of calculating and displaying flood hazard with OPW. At our
flood mapping inception meeting we have broadly agreed that the methodology and concepts shown
in the Defra / EA guidance ‘Flood Risks to People Phase 2’ are acceptable. However, a decision still
needs to be made on whether this is the preferred methodology for this study
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To undertake flood hazard mapping a depth and velocity grid need to be produced for the extent of the
model. For areas where we are modelling in 2D this is possible however for other areas where we
only have a 1D model this poses a problem. We are currently reviewing how to overcome this, but will
probably transfer our experience on the Thames Estuary where we had a similar issue and refine the
methodology to suit projects in Ireland. Further work and discussion with OPW is needed.

4.3.2. Flood hazard map formats
A summary is shown below of the format of the maps currently envisaged; this is subject to ongoing
development.
Urban areas
•

Hardcopy maps @ 1:5k scale.

•

Hardcopy background mapping @ 1:5k scale using OSi Place Raster maps in greyscale.

•

Fluvial and tidal flood depths shown as a graduated transparent fill from dark blue to light blue
varying in depth.

•

Fluvial and tidal velocities shown (method to be determined).

•

Hazard maps broadly based on the concepts of Defra / EA guidance ‘Flood Risks to People
Phase 2’ (subject to OPW determining preferred methodology) using the categories of low,
moderate, significant and extreme shown as light yellow, deep yellow, orange and red
respectively.

Rural areas
•

Same as urban areas but with maps @ 1:25k and with background mapping @ 1:50k scale
using OSi Discovery Series maps in greyscale.

A decision is needed as to whether these will be available in web / digital format as well as hard copy
format. The number of hardcopy maps to be produced needs to be reviewed in the context of the
provisions made in our tender submission.

4.4.

Economic Flood Risk Maps

Economic flood risk maps show the risk of a flood event of a given annual exceedence probability in
terms of economic risk, to people, property and infrastructure. The aim of the maps is to facilitate
users to quickly focus on and derive solutions for key areas that experience large economic risks.
Broad methodologies as to how this might be undertaken have been tabled but more work is needed
to determine the preferred format of the maps.

4.5.

Metadata

There are several different uses of metadata for geospatial data and the main importance to OPW is in
relation to cataloguing and searching data, data re-use and for data documentation.
Through review of best practice and from transferring knowledge from the Environment Agency’s
National Fluvial and Coastal Defence Database (NFCDD) we have highlighted the types of metadata
that are important to flood mapping geospatial data. From this we are proposing the following draft top
level table:
•

Study Identifier.

•

Flood extent group.

15

Lee Catchment Flood Risk Assessment and Management Study
Inception Report

•

Flood risk group.

•

Node point group.

Further work is needed on this and highlighted work areas are:
•

OPW to provide comments on Halcrow’s brainstorm.

•

Halcrow to formulate links between tables and review with OPW.

•

Links to asset database need to be developed.
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5. Surveys
5.1.

Channel & Cross-section Survey

A channel and cross-section survey of the Lee and Suir catchments is being procured by the OPW.
Halcrow will be involved in the review of the tender documents and in managing the contract for the
Lee catchment section of the survey. The survey will provide topographical survey data of the River
Lee, main tributaries, structures and defence assets. At the time of writing, the tender period was still
ongoing. According to the current programme, the survey is anticipated to start on site in early
December, with the Lee section of the survey being completed within 14 weeks of appointment
(anticipated to be the end of February).
The start of the survey will be preceded by an on site meeting between the successful tenderer, the
OPW and Halcrow. The purpose of the meeting is to clarify any issues relating to the survey, provide
more detail on the locations of the cross-sections to be surveyed and on the data formats required.
Halcrow will be involved in managing the survey and will work with the surveyors to ensure as efficient
delivery of the survey data as possible.
As the receipt of survey information is on the critical path for the project, the current programme is
dependent on staged delivery of survey data in order to facilitate construction of the hydraulic models,
flood risk mapping, identification of flood risk management options and the delivery of the Catchment
Flood Risk Management Plan. We have identified priority areas to be surveyed and will supply details
of these to OPW for review and then to the successful tenderers. In particular, the Lower Lee section
of the survey requires to be completed by the end of January.

5.2.

Asset survey

5.2.1. Introduction
As part of the Lee CFRAMS the OPW have requested that an asset survey be carried out on the River
Lee, tributaries and Cork Harbour. This survey will assess the performance and condition of assets in
rural and urban areas. Halcrow have assumed that a total of 30km of asset survey will be required.
This includes the following reaches:
•

Cork City Lee North and South channels (total 14km)

•

Lee from Docklands/Station to Jack Lynch tunnel (total 10 km)

•

6km of assets at various locations within the catchment

Halcrow produced a detailed specification as to what data would be collected and to what level of
detail. This specification was based on the Environment Agency’s NFCDD and gave examples of flood
and non-flood defences. It described that flood defence assets would be the main priority and more
time would be spent inspecting these assets. Non-flood defence assets would be inspected in less
detail, Halcrow suggested that for these assets, only one element be recorded.
After a review of the above mentioned specification, Halcrow met with OPW at their office in Dublin to
discuss the specification for the asset survey and the asset database. A number of changes were
requested by OPW, primarily the terminology for assets. OPW suggested that a watercourse be
‘virtually’ broken down into a number of ‘assets’, an ‘asset’ could constitute any large structure or
reach of watercourse, examples include an embankment, a large bridge, or a long stretch of open
watercourse. ‘Structures’ would be added along these ‘assets’. For example, an embankment ‘asset’
may include ‘structures’ such as culverts, outfalls or walls. In turn, ‘structures’ will be made up of
‘elements’, which are to be recorded for each and every ‘structure’. For example, a flap valve
‘structure'may comprise elements such as ‘pipe’, ‘flap’ and ‘headwall’. A flap valve would encompass
everything from an outfall with a flap at the downstream face to a full flapped gate at the downstream
end of a culvert etc. A sluiced culvert would be dealt with as two separate entities, the culvert and the
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sluice as they would have different maintenance and management requirements. The relevant
parameters and material of each structure/element is to be recorded. For the purposes of this report
‘assets’ will be used to collectively describe assets, structures and their related elements.
Halcrow have produced comprehensive lists of assets, structures, elements and parameters which
make up a workbook. This workbook seeks to show the relationship between each, and illustrates
which options will be ‘legal’ when a particular option is chosen. These lists will be available to pick
from during data collection, but only relevant options will be ‘legal’. OPW are at present reviewing the
information within the workbook, which is also contained in Appendix D.
An observation of discussions so far is that the asset survey is drawing away from the way in which
the Environment Agency carry out their asset surveys in England and Wales. It is unlikely that the data
collection forms and asset database will mirror the Environment Agency’s NFCDD due to the
terminology and breakdown of assets preferred by OPW.
Data collection will take place on a Panasonic Toughbook CF-18, using MapX GIS software. This
software has been chosen due the flexibility available during development and the ability to create
intuitive forms for the user during data collection. A combination of base mapping and GPS will be
used for positional accuracy when digitising assets. Two toughbooks have been ordered, and are
expected to be delivered by 6 November 2006. A quote has been obtained for the MapX software, and
this is currently with the OPW. Halcrow require the MapX licenses before site work can commence.
OPW will have ownership of the Toughbooks and the MapX software on completion of the asset
survey.
Halcrow are currently compiling a list of the historic data required before site work can commence.
This data is expected to the take the form of drawings and plans which will inform the site work and
may enable Halcrow to prioritise certain areas. A condition assessment of the quay walls in Cork
Docklands has recently been undertaken and the report will be issued to Halcrow for review. The
work already done on the quay walls may reduce the survey required in this area. Halcrow will
discuss any implications of the report with OPW and the steering group.
The site survey is now expected to commence on 20 November and be complete by the end of
January. It will be undertaken by Rebecca Allen (package manager) and Himanshu Mistry (engineer)
with support from Nick Parker. Due to the time being taken to specify the data to be collected and the
format of the database the start of the survey has been delayed from the original programme.
However, this short delay will not impact on other aspects of the programme and it is more effective to
have the data collection forms correct prior to going on site rather than changing them during the
survey. A location plan identifying locations to be surveyed and a programme for the survey work will
be issued to the steering group prior to the start of the survey.

5.2.2. Asset Database
With regards to the asset database, all of the above information also applies. Many of the functional
requirements of the database have been discussed and are still in draft format. Discussions to date
have focussed around the way in which the user interface will look and the way it works. The varying
relationships between the numerous data tables have been discussed along with their content.
Much of the basic structure of the data collection forms has been implemented and a stand alone
application for use within MapInfo Professional is being created. The basic structure of this is in place;
Halcrow developers are currently working on the user interface and mapping elements of the
application. It is anticipated that the forms will be completed and tested in the office by 10 November.
The queries required by OPW were set out in the tender documentation and have been discussed
further with Halcrow. At present a draft specification from OPW for the database is with Halcrow
pending further discussions and from there a final specification.
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5.3.

Property Survey

As discussed in our tender submission, Halcrow will undertake a property survey, which will comprise
varying ‘spot check’ surveys on major non-residential properties and full threshold survey of all
underground carparks and significant below ground non-residential properties. The survey will also
enable ‘ground truthing’ of the matching procedure that will be used to match varying types of
properties (identified using the An Post Geo-Directory) to the MCA codes for the purposes of the
benefit cost analysis (see Section 8).
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6. Hydrology
6.1.

Overview

The following section presents a review undertaken on the hydrological and meteorological data
available for the Lee CFRAMS, and outlines proposed modifications to the hydrological methodology
presented in the project submission.

6.2.

Available Data

The hydrometric and meteorological station records outlined in the project brief are not as readily
available or complete as suggested by the brief. Following consultation with Met Éireann, OPW, EPA
and ESB issues associated with information quality and data frequency were identified. This has
limited the record period and in some cases identified certain data unsuitable for use. To date only a
limited number of hydrometric records have been received from those requested, compared to a
majority of the meteorological records having been received.
The data records available at each requested hydrometric and meteorological station have been
summarised in chart format on Figures 2 and 3. Figure 2 displays the period of record available for
each station and whether the data has been received to date. The figure also outlines records that the
project team do not now require due to station unsuitability or other reasons. Figure 3 provides further
breakdown of the type of information available and illustrates the frequency of the data available.

6.2.1. Meteorological
All Met Éireann meteorological data requested to date has been provided with records dating as far
back as 1941. Of the 35 records received, 33 records are available as daily precipitation data, with
the remaining 2 stations available as hourly precipitation data (Figure 3). The hourly rainfall data from
the Office of Public Works (OPW) gauging stations is yet to be received, though their period of record
from early 2005 to mid 2006 will provide limited statistical value for rainfall analysis.
The precipitation records do include some long duration gaps within their time series (Figure 2), but
these tend to be confined to a few of the stations in the North East of the catchment. However many
short duration gaps of a week to 4 months exist and are not reflected within the timeframe of Figure 2.
Seven reasonably continuous precipitation records exist in the vicinity of the catchment from the
1940s to the present day, each providing over 50 years of data record (Figure 2). The figure also
illustrates that an increasing number of gauging stations have come online from the mid 1970’s to
date. Also of note is the two station gauges with hourly precipitation data (Roches Point and Cork
Airport) each having over 35 years of record.
The meteorological station locations in relation to the River Lee catchment are illustrated in Figure 4.
This figure shows a relatively good spatial distribution of stations across the catchment with several
lying outside but adjacent to the catchment boundary. This distribution will facilitate an accurate
depiction of extreme rainfall distribution across the catchment. The long period of record available will
be sufficient for deriving the study rainfall growth curve, and the Cork Airport and Roches Point hourly
gauges will assist in deriving the study return period – duration relationships.

6.2.2. Hydrometric
All 4 OPW hydrometric gauging station records requested have been received in suitable data format
for this study. The OPW records have been provided as continuous 15 minute stage (depth) records.
However to date suitable rating curves for the 4 requested hydrometric stations have not been
supplied. The remainder of the gauging station records and ratings are yet to be received from the
ESB and the Environmental Protection Agency (EPA) (Figure 2).
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Figure 3 provides a breakdown of the flow information available for use within this study. Many large
gaps within the records are evident for some of the stations and also a large variation in data
frequency.
The available hydrometric record can be classified according to the information available for this study
(Figure 3):
•

2001 to Current – 15 minute data. Following 2001 / 2002 new datalogger recording gauges
were installed at all stations with 15 minute frequency data available. Subsequent to the draft
version of this report the ESB have indicated that their post 2001 digital record may not be
available in time for this study.

•

1977 to 2001 – Daily Peak Flow. Prior to 2001 all hydrometric gauges within the catchment
were chart based recorders, with the exception of the OPW Ballea Gauge. Between 1977 and
2001 some of the chart records have been digitised by the EPA (for the EPA and on behalf of
the ESB) and can be used within this study. It is understood from the EPA that 5 to 10 water
levels were digitised for each day depending on water level fluctuations. Importantly, it is
understood that at times of high flow the points digitised were based on recording flood peaks
and the broad hydrograph shape. Therefore, based on the EPA digitisation rationale, the daily
peak levels and flows can be derived from digitised historical chart records.

•

1940 to 2001 – Maximum Annual Flow. Between 1940 and 1977 no digitised flow record is
available for this study. Between 1977 and 2001 approximately half of the hydrometric
gauges of interest have no digitised record. The ESB have agreed to provide maximum
annual levels and flows for the length of record that hasn’t been digitised.

The spatial distribution of the gauging stations within the catchment is illustrated in Figure 5. The
figure shows most of the stations are located on River Lee tributaries, with a large proportion of these
located in the eastern half of the catchment close to Cork City.

6.3.

Data Applicability

6.3.1. Quality
The quality of the hydrometric data available is lower than anticipated from the study brief, with a large
proportion of the hydrometric data either of poor quality or not available in digitised format. There are
also many gaps within the available records which may reduce the coverage of historic flood events.
The reduced quality and data availability from hydrometric gauging stations from that inferred from the
project brief will result in a marginal change in hydrological analysis intended at individual stations.
These proposed changes in methodology are outlined in Section 6.4.
Our current confidence, subject to ongoing review, in the quality of the rating curves available for high
flow gauging at each of the hydrometric station sites is summarised in Table 6.1. The assessment of
high flow rating confidence is derived from comments from the EPA, OPW and ESB and from the
Hydro-logic report “Review of Flood Flow Ratings for Flood Studies Update” (March 2006). A ranking
between 1 and 3 has been assigned to each analysed station, with 1 being the highest confidence, 3
being the lowest. Based on the information available it is understood that all out of bank flow
estimations have a low confidence level.
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Gauge

Station

Waterbody

High Flow Rating Confidence
(1=high, 3=low)
In Channel

Out of Bank

19001

Ballea

Owenboy

1

3

19005

Buckley’s Br

Dungourney

?

3

19006

Glanmire

Glashaboy

3

3

19009

Brookhill

Butlerstown

2

3

19011

Leemount U/S

Lee

3

3

19012

Leemount D/S

Lee

3

3

19013

Inishcarra

Lee

3

3

19014

Dromcarra

Lee

2

3

19015

Healy’s Br

Shournagh

3

3

19016

Owens

Bride

3

3

19017

Bawnnafinny

Blarney

3

3

19018

Tower

Shournagh

3

3

19020

Ballyedmond

Owennacurra

2

3

19022

East Cork Foods

Owennacurra

3

3

19027

Kill

Laney

2

3

19028

Dripsey

Dripsey

2

3

19031

Macroom

Sullane

2

3

19032

Meadowbrook

Glashaboy

3

3

19044

Kilmona

Martin

3

3

19045

Gothic

Blarney

3

3

19046

Station Road

Martin

2

3

Table 6.1: Rating Applicability

It is apparent that most hydrometric stations have limited rating information during high flow events
particularly for out of bank flows where no gaugings are available. 60% of the high in-channel flow
rating curves would be considered to have a low confidence level. The above suggests that the
current rating curves may be unsuitable for high flow estimation particularly for out of bank flows.

6.3.2. Data Correlation
Currently insufficient hydrometric data has been provided to the project team to determine the timing
and coverage of major flood events in the catchment. Further work will be done on this once all
hydrometric data has been received. This work will facilitate the selection of suitable calibration and
validation events for the hydraulic modelling.

6.4.

Hydrology Methodology

This section of the report outlines the proposed revised hydrological methodology based on the data
availability and quality presented in Sections 6.2 and 6.3.
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6.4.1. Submission Methodology
Table 6.2 below is identical to Table 3.4.1 taken from the Lee Catchment Flood Risk Assessment and
Management Study Tender Submission submitted by the project team, and summarises the proposed
analysis to be undertaken at each hydrometric station at the tender submission stage. It should be
noted that it was assumed that the station records ran predominantly continuous from station start
date to the present generally with good quality data available.
Gauge Analysis

19001

Ballea

Owenboy

10/56

19005

Buckley’s Br

Dungourney

09/80

x

x

19006

Glanmire

Glashaboy

09/79

x

x

19009

Brookhill

Butlerstown

07/77

x

x

19011

Leemount U/S

Lee

10/49

x

x

19012

Leemount D/S

Lee

02/57

x

19013

Inishcarra

Lee

11/42

x

19014

Dromcarra

Lee

01/47

19015

Healy’s Br

Shournagh

10/49

19016

Owens

Bride

10/49

19017

Bawnnafinny

Blarney

05/77

19018

Tower

Shournagh

05/77

19020

Ballyedmond

Owennacurra

04/77

19022

East Cork Foods

Owennacurra

10/83

x

x

x

X

19027

Kill

Laney

11/84

x

x

x

x

x

19028

Dripsey

Dripsey

01/84

x

x

x

x

x

19031

Macroom

Sullane

06/83

x

x

x

x

Use as
Donor
Catchm
ent
Indepe
ndent
Flow
Calibrat

Station
start
date

Unit
Hydrog
raph

Waterbody

Growth
Curve

Station

Review
Rating
Curve

Gauge

x

x

x
x

x

x

x

x
x

x
x

x

x

x

x

x

x

x

X
X

x

Table 6.2: Hydrological methodology at gauging stations proposed during submission

6.4.2. Revised Methodology
There have been several changes within the revised hydrological methodology proposed (Table 6.3)
after reviewing the data available for hydrological analysis. This revised methodology below is based
on the understanding that ESB will be able to provide discrete intervals of continuous data for
nominated flood events.
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Gauge Analysis

Ballea

Owenboy

10/56

19005

Buckley’s Br

Dungourney

09/80

x

x

x

19006

Glanmire

Glashaboy

09/79

x

x

x

19009

Brookhill

Butlerstown

07/77

x

x

x

x

19011

Leemount U/S

Lee

10/49

19012

Leemount D/S

Lee

02/57

x

x

x

x

19013

Inishcarra

Lee

11/42

x

x

x

x

19014

Dromcarra

Lee

01/47

19015

Healy’s Br

Shournagh

10/49

19016

Owens

Bride

10/49

19017

Bawnnafinny

Blarney

05/77

19018

Tower

Shournagh

05/77

x

19020

Ballyedmond

Owennacurra

04/77

x

19022

East Cork Foods

Owennacurra

10/83

x

19027

Kill

Laney

11/84

x

x

19028

Dripsey

Dripsey

01/84

x

19031

Macroom

Sullane

06/83

19032

Meadowbrook

Glashaboy

11/00

19044

Kilmona

Martin

19045

Gothic

19046

Station Road

Indepe
ndent
Flow

19001

Use as
Donor
Catchm

Station
start
date

Unit
Hydrog
raph

Waterbody

Growth
Curve

Station

Review
Rating
Curve

Gauge

x
x

x

x
x
x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

10/92

x

x

x

x

x

Blarney

11/94

x

x

x

x

x

Martin

10/92

x

x

x

x

x

+8

-4

0

0

0

Proposed change in number of gauges analysed

x

x

x

Table 6.3: Revised hydrological methodology at gauging stations

Methodology changes for each type of gauge analysis at the hydrometric stations (reflected in Table
6.3) are described below:
•

Based on the low confidence in high flow estimation at hydrometric stations it is proposed that
all rating curves are reviewed. This will reduce the uncertainties associated with the current
high flow estimation at the gauges.

•

Those stations suitable for growth curve analysis have been reduced due to significant gaps in
the lengths of some station records being available. Stations were reselected on the basis of
at least 10 years of record length being available. Given the long length of record available on
the selected gauges and the statistical spatial dependence of many of the records, it is not
considered that lengths of record less than 10 years will offer a meaningful contribution to
extreme flow estimation. Reselection on this basis resulted in a marginal reduction in the
number of gauge stations available for this analysis.
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•

The number of gauges to undergo unit hydrograph analysis will not change however due to
length and frequency of record Healy’s Bridge has been substituted for the gauge at
Ballyedmond.

•

The number of donor catchments will remain unchanged although several changes have been
made due to the actual hydrometric station record length available.

•

The number of stations recommended for independent flow calibration has been maintained at
the same level, with some substitutions had based on short length of some of the nominated
gauges records.

6.4.3. Hydrological Uncertainty
The revised methodology presented in the previous section has sought to reduce extreme flow
estimation uncertainty as far as practicable. The following outlines key areas of uncertainty and
mitigation measures introduced:
•

Representation of natural hydrological processes. This study draws upon a considerable
flow and rainfall record, ensuring that the hydrological conceptualisation of the catchments will
closely resemble the actual runoff behaviour of the catchments. The analysis rationale is
based on the industry standard Flood Studies Report and Flood Estimation Handbook
techniques.

•

Representation of future catchment behaviour. Considerable uncertainties exist on future
catchment development and future climate changes. This study seeks to reduce these
uncertainties as far as practicable by drawing upon the latest applicable research in climate
change processes and dialogue with planners on future catchment development.

•

Data adequacy and accuracy. This report has raised concerns on the accuracy of the
existing rating curves in estimating peak flows. The revised methodology seeks to reduce this
accuracy by undertaking a thorough review of all significant rating curves in the catchment.
This report has also highlighted a reduction in the extent of data record than that initially
anticipated. Through ongoing dialogue with the EPA, OPW and ESB the study team have
sought to maximise the data availability to this study.

The above mitigation measures will ensure that the residual hydrological uncertainties are reduced as
far as practicable.

6.4.4. Proposals for Stages 2 & 3
The issues identified with the hydrometric data in Section 6.4.2 have implications for the next stages of
the hydrological assessment. A number of options are available as described below:
(i)

Continue with the assessment based on the proposed methodology in the submission and
accept a reduced confidence in the results;

(ii)

Revise methodology and carry out assessment as recommended in Section 5.4.2. The
rating review would be carried out as part of stage 3 of the hydrological assessment in
conjunction with the hydraulic modelling and therefore the results of stage 2 of the
assessment would have a lower confidence and would probably need significant revision
once the rating review has been carried out.

(iii)

As above but bringing the rating review forward to stage 2 and undertaking it
independently of the hydraulic modelling using simple hydraulic techniques or small
models. The review can then be verified as part of the hydraulic modelling in Stage 3. In
this case, the topographical survey of the gauging stations would need to be brought
forward and possibly be procured as a separate contract to the main channel and crosssection survey. It could also be possible to utilise the DTM generated from the LiDAR data
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(subject to current check of data accuracy) for the ‘out of bank’ rating review, thus
reducing the amount of survey required.
These options and associated costs and programme will need further discussions with OPW prior to
making a final decision.
Professor Conleth Cunnane of the Dept of Engineering Hydrology in the National University of Ireland,
Galway, has reviewed our preliminary hydrological assessment. From his experience, he is not
surprised that the quality of the data is less than that assumed during the submission and agrees with
the recommendations in Section 6.4.2.

6.5.

Climate Change

A review of the available information on climate change research in Ireland and internationally is being
undertaken as part of the study. A summary of the information is included here and a detailed
technical note on the issues and current positions / recommendations will be produced for discussion
at a later date.
McGrath et al. (2004) and McGrath et al. (2005) provide an analysis of future Irish climate conditions
for the period 2021 to 2060 based on the outputs of the Met Éireann Regional Climate Model (RCM).
The model results show that with regards to precipitation, the most significant changes occur in June
and December; June values show a decrease of about 10% compared with the current climate,
noticeably in the southern half of the country. March, July and August are largely unchanged but all
other months show increases. December values show increases ranging between 10% in the southeast and 25% in the north-west. There is also some evidence of an increase in the frequency of
extreme precipitation events (i.e. events that exceed 20mm or more per day) in the north-west. The
impact of climate change on river flooding under different scenarios was tested using the hydrological
discharge model (HBV) of the Swedish Meteorological and Hydrological Institute (SMHI) on the River
Suir catchment. The model showed that the increase in winter precipitation was found to produce a
significant increase in the more intense discharge episodes, raising the risk of future flooding in the
area.
Hulme et al., (2002) present a set of four scenarios of future climate change for the UK (known
hereafter as UKCIP02 and which also covers Ireland) based on current understanding of the science
of climate change. The scenarios are based on the global emissions scenarios published in 2000 by
the Intergovernmental Panel on Climate Change (IPCC) and modelled using a coupled oceanicatmospheric global model (HadRM3) with a 50m grid interval. Annual average precipitation across
Ireland may decrease slightly, by between 0 and 20% by the 2080s depending on scenario, with the
greatest decrease being seen in the south of the country. The seasonal distribution of precipitation is
predicted to change. Precipitation is expected to increase between 0 and 15% in winter months with
the greatest increase being seen in the south east of Ireland. In summer precipitation is predicted to
decrease between 30 and 50% with the greatest decreases in the south of Ireland. Therefore Ireland
is predicted to experience drier summers and wetter winters than at present with bigger relative
changes in the south of the country.
A further aspect of climate change likely to have an impact on the Lee catchment is sea level rise. As
global temperature warms, sea surface temperatures around Ireland are predicted to increase by 0
and 2°C with the greatest warming in the south east under the UKCIP02 High Emissions scenario.
Globally, predictions are that the sea level will rise by up to 1m during this century which has major
implications for low lying areas around the world, including Cork.
Current guidance from the Irish Committee on Climate Change (ICCC), contained in their 3rd Scientific
Statement, recommends considering a sea level rise of 0.5m for the east coast of Ireland (no figures
are supplied for the south coast).
Recent UK guidelines (DEFRA, October 2006) about climate change impacts predict the following sea
level rises for Wales and SW England (using a baseline year of 2008):
•

Over a 50 year timescale (by 2058), sea level rise of 359mm
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•

Over a 100 year timescale (by 2108), sea level rise of 1028mm

Applying similar figures to Cork Harbour would significantly increase the risk of flooding to the low lying
areas, including Cork City. Further study is required to determine the most appropriate sea level rise
figure for use in the Lee CFRAMS.

6.6.

Hydrological & GIS software tools

6.6.1. AquilaDSF
AquilaDSF (Aquila Decision Support Framework) is a tool for managing and sharing observed and
modelled datasets for a river catchment. It is being used as part of the hydrological assessment for
storing, assessing and distributing all hydrological and meteorological data from the Lee catchment.
Hydrometerological GIS layers have also been added to the database. This data will be utilised to
investigate statistical analysis and modelling of hydrometeorological data through integrated analysis
of historical gauged data with statistical assessments and time series modelling. Figure 6.1 shows an
example of the Lee Catchment AquilaDSF GIS interface.

Figure 6.1: AquilaDSF database

The AquilaDSF database has been set up and all available hydrometric data loaded to the database.
These datasets include;
•

Daily rainfall data for all Met Éireann rainfall gauges and hourly data for the Roches Point and
Cork Airport rain gauges.

•

Water level data for the four OPW gauging stations.

•

Daily mean flow data for the 7 EPA gauging stations.
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The database will be continuously updated as new and updated hydrometric and meteorological data
is received. AquilaDSF has been made available to our partners for the duration of the project with
the project database being shared across the Collaborate site.

6.6.2. ArcGIS Hydrological Tool
The EPA’s hydrological DTM was used with the ArcGIS software to produce a map of the Lee
catchment area and the sub catchment boundaries. The outputs are illustrated in Figures 6 and 7.
The catchment area estimated using the ArcGIS software is compared to that provided by the EPA in
Figure 6. The two catchment boundaries are very similar but there is a small area of disagreement in
the south east of the catchment close to Cloyne, which requires further investigation and discussion.

6.7.

Review of Historical Floods

6.7.1. Introduction
The recently released OPW National Flood Hazard Mapping website has provided a wealth of
information about past flood events in the Lee Catchment. It contains information on past flood events
from detailed reports and photographs, to newspaper articles and minutes of meetings. The following
sections provide a summary of the historic flood information that was reviewed. The information in this
section is based on the reports available from the Flood Hazard Mapping website, many of which were
obtained from Cork City and Council area engineers as well as specific studies undertaken after larger
events, such August 1986. The list of flood events noted here is not comprehensive but has been
compiled from available information at the time of writing. Further information will be obtained as the
project progresses, particularly during the public consultation phase and through discussion with area
engineers. Appendix E contains a more detailed list of flood events and areas flooded.

6.7.2. Upper Catchment
Crookstown
There are historical flooding problems in Crookstown when the River Bride overflows and floods at
Belmount Estate. The Ballincollig Area Engineer Minutes note that cleaning out of the river minimises
the problem.
Inse Geimhleach
One recurring flood event is recorded at Inse Geimhleach, listed as “Lee Lough Allua Graigue
recurring.” A map produced by Coillte identifies a number of areas prone to flooding in County Cork
and Inse Geimhleach District.
Béal Átha an Ghaorthaidh
There are no documented floods in this location (as listed on the Irish National Flood Hazard Mapping
website).
Macroom
The main flood event at Macroom occurred in August 1986. Flooding occurred from two tributaries: the
River Sullane and the River Laney. Upstream of Macroom the Sullane used a second channel during
the flood. Locals can only recall this happening during one previous event. Erosion and deposition of
debris has caused the Sullane to permanently alter its course in this area. The Sullane caused
£30,000 worth of damage to a bakery and a public house. There was extensive damage to roads and
bridges in the upper catchment, upstream of Macroom. Flood marks on an old mill downstream of
Macroom were recorded as being 890mm higher than the highest previous level marked. The peak
flow at Macroom was estimated to be 300m3/s. The River Laney burst its banks and flooded fields,
causing crop damage, and roads.
Baile Bhuirne-Baile Mhic Íre
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The main flood event at Baile Bhuirne and Baile Mhic Íre occurred in August 1986. The flooding
mechanism was fluvial flooding from the River Sullane. There was extensive damage to four bridges.
One of these bridges, the Poulnabro Bridge, was almost demolished.

6.7.3. Lower Lee catchment & Cork City area
Kilumney
There are no documented floods in this location (as listed on the Irish National Flood Hazard Mapping
webite).
Ballincollig
Flood events in Ballincollig have been recorded in September 1957, December 1964, February 1966,
October 1975, December 1978, October 1980, August 1986, February and November 1997 and
November 2000. There are also recurring flooding problems. The events of 1957, 1964, 1966, 1975,
1978 and 1980 are mentioned in the report on the flood event in August 1986.
The August 1986 event was caused by severe rainfall lasting 22 hours over the south–west of the
country. The worst of the storm was experienced in the west of the catchment. Between Inishcarra
and the Waterworks Wheel the River Lee burst (overtopped) its banks at several locations causing
damage to crops and market gardens. No visible structural damage was recorded to bridges, public
buildings and roads. Many roads were impassable including the Carraigrohane Road into Cork City.
This event may be used as a calibration event for the modelling phase of the study and further
investigation in to the flood mechanisms and flood extent will be undertaken.
Two fluvial flood events occurred in 1997. During February 1997, heavy rain fell over a number of
days in the Upper Lee catchment. Flooding of roads and farmland occurred in a number of areas
downstream of Inishcarra. The hourly discharge from Inishcarra reservoir reached its maximum value
of 230m³/s on February 19th. In a November 1997 OPW report, the Resident Engineer at the
Southwest drainage maintenance office in Listowel, states that 10 houses, acres of land and the public
road from Coachford to Cork City are at risk of regular flooding.
Heavy rainfall towards the end of November and in early December 2000 resulted in flood conditions
on the Lee Catchment. In general, rainfall across the Lee Catchment for November was in excess of
200% of the normal monthly average for November. The rainfall period was characterised by a series
of storm events that individually would not cause significant flooding, but when they occurred in series
over consecutive days, resulted in significant and prolonged inflows to the Lee catchment. It is
estimated that this event had a return period of 20 years based on peak inflows to the reservoirs.
Photographic records show flooding at Leemount Bridge and Inishcarra Bridge.
There are recurring flooding problems in Ballincollig at the following locations (as noted by the Area
Engineer):
Land at the back of Manorhill estate floods from River Lee.
Road and property at a bridge on Clash Road is prone to flooding from the Curragheen River during
periods of heavy rain.
An old army barracks that is under development as new Ballincollig town centre was prone to
historical flooding.
Ballincollig Regional Park and the field to the west are prone to flooding from the River Lee.
Leemount Road R579 and adjacent land is prone to flooding from the River Lee.
Blarney and Tower
Floods in Blarney and Tower have been recorded in August 1986, February 1990 and on the 5th and
28th of November 2000. During the August 1986 flood event the peak discharge on the River
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Shournagh was estimated at 158m3/s. In February 1990 flooding in Blarney village occurred from the
River Martin. Roads, land and properties were flooded in the Riverview Estate and within the village.
On the 5th of November 2000 houses in Shamrock Terrace experienced flash flooding. Fluvial
flooding from the River Martin of roads and land also occurred from Putlands Bridge to Waterloo
Junction. There are also recurring road flooding problems at Dairygold. On November 30th 2000 the
peak discharge on the River Shournagh was estimated at 102m3/s.
Douglas
Two flood events are recorded for Douglas village in January 1998 and November 2002. In 1998
flooding occurred at Centre View Road, Cork due to high river levels. The main flood event in Douglas
village was the November 2002 event. The main flooding mechanism was fluvial flooding from the
Ballybrack Stream. The ICA Hall, two houses and a shop were flooded.
Cork City
Flood events in the City of Cork can occur via fluvial and tidal mechanisms. Fluvial flood events have
been recorded in: January 1789, November 1853, November 1916, August 1986, January 1988,
February 1990, February 1994, January 1996, November 2000, in 2002 and October 2004.
In January 1789 the River Lee flooded low lying parts of Cork city centre (from Mansion House to Cold
Harbour) due to heavy rainfall and snowmelt. River levels were reported as being between five and
seven feet deep. Heavy rain also caused the event in November 1853. During this event river levels
rose above the arches of George IV’s bridge and County Gaol Bridge. Water poured from the
Archdeacon’s House to Western Road. One account of this event states that St Patrick’s Bridge was
destroyed and 12 people were killed. The event reported in November 1916 was thought to be of
similar magnitude to the 1853 event.
In August 1986 a severe rainfall event in the west of the catchment caused fluvial flooding along the
River Lee and its tributaries including the Sullane, Laney, Toon, Shournagh and Bride. This flood had
a return period estimated as 250 years. Some roads, including the Carraigrohane Road into Cork City
were impassable. The regulation of the flood through Carrigadrohid and Inishcarra Reservoirs
prevented more serious damage to Cork City. Flood levels would have been higher if the dams were
not in place.
On January 12th and 13th 1988 fluvial flooding occurred in Centre Park Road in the South
Docklands,.where the road was flooded due to high river levels and Ballyhooley Road where flooding
occurred in the roadway due to the partial blockage of Glen Stream. A house in Douglas Street was
also flooded due to runoff from high ground.
Photographs indicate that in February 1990 flooding occurred on the University Athletic ground and at
Victoria Cross. Flooding is believed to have occurred from the River Lee. Flooding occurred on the
River Glasheen in February 1994 due to heavy rainfall.
In November 2000 rainfall for the Lee catchment was 200% of the normal monthly average. Significant
rainfall occurred for 12 consecutive days. Photographs show flooding in Cork City from the River Lee.
In 2002 flooding occurred in the Blackpool area of Cork City; the flood extent has been mapped. It is
thought that the mechanism of this flooding was fluvial.
A combined fluvial/tidal event occurred in January 1996. Tidal flooding occurred on Rutland Street (1
property),Cotter Street, Infirmary Road, South Terrace, Oliver Plunkett Street and surrounding streets
including Winthrop Street, Morgan Street, Cook Street, Marlboro Street,. Princess Street and Lapp'
s
Quay. Fluvial flooding occurred in outlying areas including Lower Glanmire Rd (N8), Carrigrohane Rd
(N22), Model Farm Rd, Centre Park Rd, Monagan Rd. The extent of damage is not known.
Tidal flood events in Cork City have been recorded in October 1901, 1945, 1955, March 1962,
January 1996, December 1989. A digital map also exists of the tidal flood event in Cork City in
October 2004. Urban areas around Cork Harbour were also extensively flooded during the October
2004 event, as described in Section 5.5.4.
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6.7.4. Cork Harbour area
Glanmire
Four flood events have occurred in the Glanmire area, these occurred in January 1988, November
2000, November 2002 and October 2004. A number of properties were flooded in Glounthaune in
October 2004. Flooding also occurred in Belvelly during this event. Where information is available, the
main flooding mechanisms identified are tidal flooding, as a consequence of high tides and extreme
winds; and also fluvial flooding – possibly tidally influenced. In addition, some flooding has been
experienced due to blockage of a watercourse (Glen stream) and drainage/gully blockage. As a
consequence properties have been flooded (exact number unknown), as well as a park and some
roads.
Midleton
Two main flood events have occurred in the Midleton area, these occurred in November 2000 and
October 2004. Where information is available, the main flooding mechanisms identified are fluvial
flooding and heavy rainfall/drainage issues. In addition, there are two recurring flooding issues, one at
Water Rock house due to fluvial flooding and another at Bailich Road due to heavy rainfall (occurs
once a year). As a consequence one property has been flooded at least twice and some roads have
also been affected.
Cobh
One main flood event has occurred in the Cobh area, this was the October 2004 event. Where
information is available, the main flooding mechanism identified is tidal flooding, as a consequence of
high tides and extreme winds/wave action. As a consequence houses/cottages and roads have been
affected, including the R624 and sea walls damaged.
Whitegate
One main flood event has occurred in the Whitegate area, this was the October 2004 event. It is
assumed that the main flooding mechanism is tidal flooding, as a consequence of high tides and
extreme winds/wave action. The R630 road was affected.
Monkstown/Passage West
Two flood events have occurred in the Monkstown/Passage West area, these occurred in November
2002 and October 2004. Where information is available, the main flooding mechanisms identified are
tidal flooding and fluvial flooding. As a consequence properties have been flooded (exact number
unknown) in Passage by up to 450mm; sea walls damaged and washed away, and roads
damaged/eroded e.g. Monastery Road.
Crosshaven
One main flood event has occurred in the Crosshaven area, this was the October 2004 event. Where
information is available, the main flooding mechanism identified is tidal flooding, as a consequence of
high tides and extreme wave action. Sea walls and paths have been damaged/washed away
(exposing properties), and several properties have been flooded/damaged. A number of houses along
Crosshaven Road have been flooded, with floodwaters rising to 1.6m in one property.
Carrigaline
Four flood events have occurred in the Carrigaline area, these occurred in November 1994, November
2000, November 2002 and October 2004. Where information is available, the main flooding
mechanisms identified are tidal flooding, as a consequence of high (spring) tides and extreme winds
(south easterly); and also fluvial flooding – in some cases tidally influenced. As a consequence
property has been flooded e.g. 40 houses and 20 businesses suffered severe flooding within
Carrigaline town during the October 2004 tidal flood event. Several roads have been affected,
including the R611, Ballea Road, R612, Coolmore Cross Roads, amongst others. Reoccurring
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flooding has been identified near to the Owenboy River at Ballea Bridge; and also in the Strand Road
and Main Street areas due to heavy rainfall causing surface runoff which is unable to escape due to
high (spring) tidal levels.
Aghada
One main flood event has occurred in the Agahda area, this was the October 2004 event. Where
information is available, the main flooding mechanism identified is tidal flooding, as a consequence of
high tides and extreme winds - Rostellan Road was affected. Reoccurring flooding has been identified
in the Jamesbrook area and East Ferry Road (L3629) as a result of heavy rainfall.
Ringaskiddy
One main flood event has occurred in the Ringaskiddy area, this was the October 2004 event. Where
information is available, the main flooding mechanism identified is tidal flooding, as a consequence of
extreme tidal conditions, associated with heavy rainfall. The flooding caused road flooding and
damage to sea walls and a car park.
Mrytleville
One main flood event has occurred in the Mrytleville area, this was the October 2004 event. Where
information is available, the main flooding mechanism identified is tidal flooding, as a consequence of
high tides and extreme wave action. The flooding caused damage and subsidence to the sea wall, car
park and public footpath. Excessive quantities of sediment were deposited.
Ballygarven
One main flood event has occurred in the Ballygarven area, this was the November 2002 event
(25mm of rainfall were experienced in three hours). Where information is available, the main flooding
mechanisms identified are tidal/fluvial flooding; and runoff from high ground. Shops, a Post Office, a
public house, village properties and roads were flooded e.g. Ballygarven to Bowens Cross road.

6.8.

Summary of Flood Mechanisms

From the reports and documents reviewed in Section 6.5, risk of flooding occurs from both fluvial and
tidal mechanisms. A further problem occurs from pluvial flooding in some areas where surface water
cannot escape due to high river or tide levels. Flooding is also exacerbated by under capacity bridges
and culverts and by debris causing blockages. The interdependency of pluvial flooding with river and
tidal flooding is not explicitly being investigated as part of this study, however, information from
previous studies will be taken into account.
Table 6.4 lists the worst recent fluvial and tidal flood events documented in terms of both volume of
flooding and number of areas flooded.
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Flood Event

Main Flood
Mechanism

Rivers Affected

Areas Affected

August 1986

Fluvial

Lee; Sullane; Laney;
Shournagh

Baile Mhic Íre; Macroom; Ballincollig;
Blarney; Cork City

November 2000

Fluvial

Lee; Owenacurra; Martin;
Shournagh

Midleton; Watergrasshill;
Fivemilebridge; Ballinhassig;
Ballygarvan; Cork City; Ballincollig;
Blarney

November 2002

Fluvial

Lee; Glashaboy;
Owenboy; Ballybrack;
Butlerstown

Douglas; Carrigaline; Ballygarvan;
Ballinhassig; Monkstown-Passage
West; Riverstown

October 2004

Tidal

Lower Lee and Cork
Harbour

Cork City; Cobh; Whitegate;
Monkstown-Passage West;
Crosshaven; Ringaskiddy;
Glounthaune; Glanmire; Midleton

Table 6.4: Significant recent events in Lee Catchment

Figure 6.2 illustrates the seasonality of the flood history in the Lee Catchment. The majority of the
floods have occurred during the winter season, most in November. However, one of the worst fluvial
floods occurred in early August (classed as Autumn).

Autumn
19%

Spring
19%

Summer 0%

Winter
62%

Figure 6.2: Seasonality of historic floods in Lee Catchment

Since the Lee CFRAMS commenced, there have been two flood events in the catchment. The first
was a tidal event that occurred on 8 October during a period of exceptionally high tides. A number of
roads and properties in the city centre area were flooded. Particular problems were caused by cars
driving through the flooded streets and causing surface waves, which further increased the flood
damage to properties.
On 25 October a flood event occurred due to very heavy rain in the county area of Cork, particularly
around the harbour.
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7. Hydraulic Analyses
7.1.

Fluvial Model Extent

A detailed review of the catchment and watercourses has been undertaken since the commencement
of the project. To facilitate the model build and to accommodate the expected delayed delivery dates
for receiving the necessary topographical survey data we have discretised the model into 8 separate
fluvial models which are detailed in Table 7.1. The models will be built by several modelling teams
working in parallel. The model type proposed in Table 7.1 is preliminary and may be changed as the
modelling stage of the project progresses and initial modelling results are available.
Model

Start Model
Build

Finish
Model Build

Urban
Length (m)

Rural
Length (m)

Preliminary
Model Type

1 - River Owenboy

March

April

7395

18331

ISIS 1D

2 - Tullagreen

March

April

5025

0

ISIS 1D

3 - River Owennacurra

March

April

6075

5418

ISIS 1D

4 - River Glashaboy

March

April

6589

11681

ISIS 1D

5 - Sullane / Upper Lee

March

April

7982

75994

ISIS 1D

6 - Tramore and Douglas
River

March

April

7497

820

ISIS 1D

7 - River Bride

March

April

726

11274

ISIS 1D

8 - Lower Lee

February

April

44432

40989

ISIS 1D/2D

Table 7.1: Breakdown of fluvial models and preliminary model types

There are a total of 250km of rivers to be modelled with 85.7km of river located within the urban areas
(UA) and 164.5km of rivers within the rural areas (RA). The breakdown of the fluvial models is
illustrated on Figure 8. Detail of the urban areas for each river is listed in the Table 7.2. The number
of urban areas is consistent with the initial proposals included in our submission.
Model

Urban Area

1 - River Owenboy

Carrigaline; Ballinhassig; Ballygarvan

2 - Tullagreen

Carrigtohill

3 - River Owennacurra

Midleton

4 - River Glashaboy

Sallybrook-Glanmire; Cork City

5 - Sullane / Upper Lee

Macroom; Inse Geimhleach; Béal Átha
an Ghaorthaidh
Baile Bhuirne; Baile Mhic Íre

6 - Tramore and Douglas River

Cork City; Douglas

7 - River Bride

Cork City

8 - Lower Lee

Ballincollig; Blarney; Tower;
Crookstown; Cork City

Table 7.2: Rivers and urban areas
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7.2.

Site Walkover

A site walkover has been carried out by the Modelling Team Leader (Pascal Lardet) and Senior
Modeller (Robert Berry). A summary of our thoughts on each of the models are detailed below.

7.2.1. River Owenboy
This model is typically made up of RA watercourse but it has some extensive UA reaches in
Carrigaline, Ballinhassig and Ballygarvan.
The downstream boundary of the model is in Carrigaline. The interface of the harbour model and the
fluvial model will be at the downstream end of the urban area, approximately 1.4km east of the R611
bridge.
There has been some recent development in the centre of Carrigaline and it is interesting to note that
there are sections of flood defences already present along the left bank immediately downstream of
the R611 bridge.
We propose to create an ISIS 1D hydrodynamic model of this river system.

7.2.2. Tullagreen / Carrigtohill
This site has not been visited; however the extent of modelling is limited to approximately 5km of rivers
divided into three small watercourses discharging in Cork Harbour at Tullagreen.
We propose to create an ISIS 1D hydrodynamic model of this river system.

7.2.3. River Owennacurra
This model is predominantly made up of UA reaches through Midleton and its outlying areas.
The downstream boundary of the model is south of Midleton. The interface of the harbour model and
the fluvial model will be at the downstream end of the urban area, approximately 0.5km south of the
N25.
There appears to have been significant development in Midleton, with a new shopping centre and
numerous homes to the North of Midleteon. There have been numerous apartments built to the south
of the N25, with further development still taking place.
We propose to initially create an ISIS 1D hydrodynamic model of this river system. Central Midleton
may benefit from an ISIS 1D/2D model, but a decision will be made on at a later date, depending on
the findings of the initial model build, provisional results and flow routes.

7.2.4. River Glashaboy
Sallybrook and Glanmire are the main urban areas along the River Glashaboy, together with
Carrignavar which is located in the rural section of the model to the north of Sallybrook.
The downstream end of model will be immediately south of the N8. At this point the river widens out
into the harbour.
We propose to initially create an ISIS 1D hydrodynamic model of this river system. There are
however, numerous small structures over the river in Sallybrook particularly around the shopping
centre estate. These could cause significant flooding problems in the event of blockage. Because of
this Sallybrook may benefit from an ISIS 1D/2D model depending on how much out of bank flow
occurs. We will make a decision on this once the initial model runs have been carried out.
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7.2.5. Sullane / Upper Lee
The Sullane and Upper Lee model has the second largest length of river of the eight models. Most of
the model is classified as a RA. The UAs are Macroom, Inse Geimhleach, Béal Átha an Ghaorthaidh,
Baile Bhuirne and Baile Mhic Íre. This model also contains the Taiscumar reservoir associated with
the Carrigadrohid and Inishcarra hydroelectric dams.
We have held an initial meeting with ESB and they have agreed to help us by providing information in
order for us to calibrate our model and determine our downstream boundary.
The downstream boundary for the model will be located at Inishcarra dam and will be formed from
information on the operating regime of the dam.
We propose to create an ISIS 1D hydrodynamic model of this river system.

7.2.6. Tramore and Douglas River
The Tramore and Douglas Rivers are located to the south of Cork City.
classified as UAs.

The rivers are mainly

The Tramore flows from west to east and discharges into the Harbour through a culvert. The Douglas
flows into the Tramore connecting inside the culvert. The connection between the Douglas and the
Tramore is not fully understood at the moment - we need to find out more information about the culvert
and this will be undertaken through the survey and from drainage records.
The downstream boundary of the model will be where the Tramore exits into the Harbour.
We propose to create an ISIS 1D hydrodynamic model of this river system.

7.2.7. River Bride
The River Bride is located to the north of Cork City. The river is essentially classified as a RA with a
portion of UA in and around Farranree.
Based on our site visit we recommend a change to the extent of the model. The tender documents
include a tributary which runs alongside the R635 and R615 and we would like to remove this stretch
of river from the model. The river in this area is no more than a ditch and existing properties are
elevated some way above the watercourse and are not considered at risk of flooding. Survey in this
area will also be complicated due to significant overgrowth of the ditch and due to construction works
where this river meets the River Bride.
We propose to stop the model as the River Bride enters into a culvert next to the church in Farranree.
From here the river is culverted until it reaches the River Lee.
We propose to create an ISIS 1D hydrodynamic model of this river system.

7.2.8. Lower Lee
The Lower Lee model is the largest and most complicated of all the models. It covers the urban areas
of Cork City, Ballincollig, Blarney, Tower, Crookstown and Kilumney. It also has extensive lengths of
rural reaches linking each of the urban areas.
The Lower Lee model contains the Lower Lee, Curragheen River, Twopot River, Glasheen River,
Shournagh River, Owennagearagh River, Scabhortauach, River Martin, Blarney River and the River
Bride.
Based on our site visit we recommend adding a short length of the Twopot River which flows into the
Curragheen River. This river passes close to residential properties and has the potential to cause
flooding.
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The upstream extent of the Lower Lee will be Inishcarra Dam. We have held a meeting with ESB and
they have passed on to us the operating regime of the dam and the pass forward flows under given
conditions.
The downstream boundary of the Lower Lee model will be after the North and South channels of the
Lee combine again. The harbour model will cover the Cork Docklands area.
We expect the survey for the Lower Lee model to be the most complicated. There are areas where
there is significant overgrowth, particularly on the Glasheen River where survey will be near
impossible. To represent this river we propose to use simplified (trapezoidal) sections with the
surveyor taking key details at selected locations such as at road crossings.
The adoption of
trapezoidal sections is a practical solution to overcome the difficulty of surveying the watercourse
because of access restrictions due to vegetation. It is expected that the whole watercourse will be
represented by a simplified channel. This is usually an acceptable solution for very small watercourses
(typically a few metres wide), which is the case for the Glasheen River. It will result in some additional
uncertainty, but not significant compared to other sources of uncertainty: the main uncertainty will be
associated with the flow estimates (the river is ungauged and affected by urban drainage discharges),
the capacity of structures (bridges, culverts) and the risks of blockage due to debris and vegetation.
We propose to use an ISIS 1D model for most parts of the model, but in Cork and potentially
Ballincollig, we will use a linked ISIS 1D/2D model to represent the overland flow routes more
accurately.

7.3.

Cork Harbour Model

7.3.1. Introduction
Cork Harbour is located on the south-west coast of Ireland and is one of the most important sea inlets
in Ireland, being a busy seaport, a receiver of domestic and industrial waste, a popular recreational
resource and an important natural resource. The extent of the model study area, which measures
approximately 354km2, is presented in Figure 7.1. A rectilinear finite difference grid is used in the
model to represent the study area, composed of 565 x 697 (393,805) cells at a 30m grid resolution.

Figure 7.1: Cork Harbour study area (depths in m below spring high tide).
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As can be seen from Figure 7.1, the study area extends from the lower exits of the River Lee in the
northwest to the open sea below Roches Point in the south. The River Lee flows into Lough Mahon
which, in turn, enters the main harbour. The main harbour is connected to the open sea through a
deep channel to the south.
The rise and fall of the tide in Cork Harbour is fairly typical of many coastal areas. The mean tidal
range is 3.7m on spring tides and 2.0m on neap tides. As can also be seen from Figure 7.1, quite
extensive areas of mudflats become exposed within the study area at low water, particularly in the
vicinity of Lough Mahon and the North Channel.
There are a number of freshwater inflows to the area, namely the River Lee and the River Glashaboy
entering in the north-west and north of Lough Mahon respectively, and the River Owenacurra
discharging into the North Channel above Passage East. The River Owenboy enters the west of the
main channel, at the southern end of the Harbour.

7.3.2. Model Development
A brief overview of the various steps involved in the modelling of Cork Harbour is presented in Figure
7.2. Details on the formulation of the model can be found in Appendix F. As can be seen from the
diagram, the first step in the process was to develop the hydrodynamic model for the study area.
Finite difference grids were set up for both sites using a 30m resolution and the appropriate
bathymetrical data sets input to the models. Boundary conditions were established and the tidal data
for each study area included.

Figure 7.2: Flow chart of modelling methodology.

The hydrodynamic module of the DIVAST (which is the core numerical engine within ISIS 2D and
described in more detail in Appendix F) model required a wide range of data to facilitate the accurate
modelling of the conditions within Cork Harbour. A summary of the main data requirements is
presented in Table 7.3.
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DATA

PURPOSE

SOURCE

Bathymetry

Hydrodynamic module
development

Review of admiralty charts and
field survey

Tidal data

Hydrodynamic module
development and simulations

Review of published tidal data
+ field measurements

Current speeds and directions

Hydrodynamic module
development and calibration

Field measurements

Water surface elevations

Hydrodynamic module
development and calibration

Field measurements

Wind speeds and directions

Hydrodynamic module
development and calibration

Review of published
meteorological data and field
measurements

Table 7.3: Data requirements for component modules of DIVAST model.

The hydrodynamic module required detailed information on the tidal regimes of the areas under
consideration. This data included tidal constituents, ranges, periods and times of occurrence for both
the spring and neap tidal conditions. A number of parameters required for the hydrodynamic module
were obtained from an extensive literature review of similar estuarine studies and research undertaken
in Ireland and the UK. These parameters are given below:
•

Roughness length for calculating the frictional resistance to flow at the sea bed;

•

Kinematic viscosity of the water body;

•

Momentum correction coefficient, which corrects for the advective accelerations when
integrating over the depth;

•

Coefficient of eddy viscosity, which is dependent on the state of turbulence of the flow.

7.3.3. Model Calibration & Validation
Initial hydrodynamic simulations were then carried out whilst varying the timestep, the roughness
coefficient and the coefficient of eddy viscosity until the model was producing stable hydrodynamic
results.
Once hydrodynamic stability had been reached, the next step in the modelling process was to
calibrate or “tune” the models to fit a data set. Calibration data sets can include water elevations and
depths, current velocities and directions, the influence of freshwater flows or water quality data.
However, the data sets used in this study were current velocities and directions and water surface
elevations.
The parameters that were varied for hydrodynamic calibration purposes were the roughness
coefficient, the coefficient of eddy viscosity and the momentum correction coefficient.
The
hydrodynamic model was calibrated by ‘tuning’ these parameters until good agreement with a data set
was attained. A different data set was then used for validation to ensure that the model was
accurately predicting the hydrodynamic regime in each study area. This process involved the input of
a new set of forcing functions in the model followed by the establishment of the agreement between
the models predictions and a new set of field observations. Presented in Figure 7.4 are the locations
of the recording current meters and tide gauges used in the calibration of the Cork hydrodynamic
model.
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Figure 7.4: Locations of tide gauges (square symbol) and current meters (circle symbol) used to calibrate Cork
Harbour Model.

Further details on the calibration and validation of the model and the comparison between measured
tidal dynamics from field work and calculated tidal dynamics from DIVAST are contained in Appendix
F.

7.3.4. Model Refinement
The model will be extended to include any coastal areas not already in the existing model domain and
updated with any additional bathymetry (where available). It will also be upgraded to incorporate the
combined effects of surge with tidal and riverine flows, as these are known to be key components in
the flooding of the Cork Harbour region. The processes by which these components lead to flooding in
the Cork Harbour region and the Lee Catchment are outlined below.

7.3.5. Hydrometeorological process of flooding in Cork Harbour / Lee Catchment
The calculation of flood levels in coastal regions into which rivers discharge is quite complex. The
flooding is a combination of tides, winds, river flow and surge due to winds, atmospheric pressure and
the propagation of surge into the region. The tidal contribution for any particular flood event is
independent of the river flows and surge. However, often the meteorological conditions are such that
when low pressure systems occur, giving rise to winds and storm surge, high precipitation also falls
over the region. The storm surge itself is a result of the combined effects of low pressure and of
strong persistent winds and manifests itself during the storm period. However, the associated
precipitation, when falling on a catchment, is experienced at the coastal region some time later. The
lag between rainfall and discharge obviously depends on the time to peak of the catchment. Thus the
maximum flooding that is experienced at the coastal region will depend on the antecedent rainfall and
river flows, the time to peak, the durations of both the precipitation and the storm surge event.
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7.3.6. Tidal and Surge Analysis
To date, the datasets in Table 7.4 have been obtained in order to progress the hydraulic analysis with
respect to the tidal and surge modelling.
Dataset

Ownership

Time Period

Format

Cobh TG

Port of Cork

01/12/2000 – 23/03/2006

Electronic

Tivoli TG

Port of Cork

01/01/2001 - 31/12/2005

Electronic

Marathon TG

Met Éireann

24/06/2002 - 26/06/2006

Electronic

Marina Point TG

ESB

10/10/1953 – 15/10/1990

Paper

Table 7.4: Datasets for tidal and surge modelling

To date, access to the datasets in Table 7.5 has been granted in order to progress the hydraulic
analysis with respect to the tidal and surge modelling. These datasets have not been made available
for analysis outside the offices of the Port of Cork Company.
Dataset

Ownership

Time Period

Format

IFI/Net TG

Port of Cork

22/08/1980 - 03/01/1986

Paper

IFI/NET TG

Port of Cork

08/01/1992 - 16/03/1995

Paper

Cobh TG

Port of Cork

01/01/1992 - 09/01/1995

Paper

Tivoli TG

Port of Cork

09/07/1993 - 04/03/1996

Paper

Ringaskiddy TG

Port of Cork

10/08/1995 - 22/02/2000

Paper

Cork City TG

Port of Cork

30/11/1982 - 28/12/1984

Paper

Table 7.5: Datasets for tidal and surge modelling

The time taken to digitise a one week period of paper tidal records into a useable electronic format in
order to undertake detailed tidal and surge analysis has been found to be approximately one (1) hour.
Extrapolating from above, the time required to digitise the Marina Point TG from the ESB for the period
1953 – 1990 to obtain data necessary to undertake a detailed tidal and surge analysis is estimated at
1924 man hours, (55 man weeks), and the time required to digitise the Port of Cork paper records held
in the company offices is estimated at 1120 man hours, (32 man weeks). The digitising of these
records cannot be accomplished within the timeframe of this project. Therefore, a detailed analysis of
historical continuous tide gauge recordings (capturing extreme tide and surge events) over a fifty (50)
year period cannot be undertaken within the timeframe of the current project. We are currently
investigating methods of semi-automating the digitising process which may make it more cost effective
and therefore worthwhile and details of this will be discussed with OPW when available.
The proposed alternative is detailed below:
(i)

Work is currently in progress using tidal harmonic analysis in conjunction with the the
electronic tide gauge records made available to this project, to undertake statistical
analysis to derive tidal magnitudes for 1:2 and 1:200 return periods.

(ii)

Utilising PRISM, (Predictive Irish Sea Model), surge-modelling capabilities at the Marine
Modelling Centre, Martin Ryan Institute, NUI Galway, and with reference to the draft report
entitled “Extreme Flood Outline and Flood Plain Mapping for Pilot Area from Dalkey Island
to Carnsore Point: Draft Report”, made available to this project by the Dept. of
Communications, Marine and Natural Resources, between forty (40) and fifty (50) known
storm conditions will be simulated to provide surge data at the entrance to Cork Harbour.
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This data will then be subjected to statistical analysis from which storm surge return
periods and magnitudes will be derived and propagated throughout Cork Harbour.
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8. Damage & Benefit Cost Assessment
The methodology outlined in the Tender Submission document will be used to develop the flood
damage assessment and undertake benefit cost analysis. The three key elements of the proposed
method are the application of:
(i)

MDSF (Modelling and Decision Support Framework) software – to provide a mechanism
for managing and viewing data and other features;

(ii)

Damage Calculator software – to undertake the numerical assessment of monetised
damages (based on the principles of Defra FCDPAG series) and hence determine the
economic benefits of each option;

(iii)

MCA (Multi Criteria Analysis) – to provide a transparent mechanism for assessing nonmonetary benefits for options, such as to recreational and environmental assets.

The use of an agreed method of MCA will enable the project to assess and incorporate the social and
environmental impacts of all options, and bring these impacts into the decision making process. It is
proposed that the key assets to be excluded from the economic analysis and instead assessed
through the MCA process, will be agreed initially with OPW.
The details of the method of damages calculation and sensitivity analyses are as detailed in the
Tender Submission.
In accordance with FCDPAG advice, it is proposed that the Present Value for damage for an individual
property will be determined and ‘capped’ at its current market value, to ensure that excess damages
are not triggered beyond the value of any individual asset. There are no specific recommendations in
the revised FHRC (2006) manual with regard to capping of damages. However the scale of the
damages in MCM (2006) compared with the old FLAIR data (as used prior to 2003) is significant. It is
quite frequent that if a property is at a risk of about 10% annual probability or greater, that the PV
damage for that property exceed its current capital market value - effectively writing the property off at
some point in the future within the period of analysis. In accordance with FCDPAG3 Section 4.3.2 we
have to cap the PV damage at the current capital market value. This should be checked on an
individual property basis as otherwise excess damages can be counted.
MCM (Multicoloured Manual) 2006 (version 2 data) will be used, with the various additional indirect
damages wherever appropriate for the scale of the assessment.
In addition to the sensitivity analyses identified, further sensitivity analyses may be considered, such
as use of the Human Related Intangible Impacts of Flooding values as identified by Defra
Supplementary Guidance Note, July 2004. This can make an important contribution to the overall
economic assessment for some schemes.
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9. Strategic Environmental Assessment
9.1.

Summary of SEA process

The Strategic Environmental Assessment (SEA) of the Lee CFRAMS will be undertaken in three main
stages in parallel with the assessment of flood risk, identification of flood risk management options and
development of the Flood Risk Management Plan:
Stage 1: Constraints and SEA scoping – will identify environmental constraints and opportunities to
inform the identification of options and will establish the appraisal framework
Stage 2: Option appraisal – will use the appraisal framework to identify the potential strategic
environmental impacts of all identified options
Stage 3: Strategic environmental assessment: will assess the environmental impacts of the identified
preferred options and the actions required to mitigate and monitor these impacts.
This inception report focuses on the details of and progress with Stage 1 – constraints and SEA
scoping. This stage comprises the following steps which match the tasks outlined in the EPA
Synthesis Report (Scott & Marsden 2003):
Identification of the key elements of and potential alternatives to the flood risk management plan (e.g.
high level future scenarios and potential flood risk management measures) to be assessed to focus
the data collection exercise;
•

Appropriate data collection to establish the environmental baseline;

•

A review of relevant plans;

•

Identification of key environmental issues;

•

Development of draft environmental objectives, indicators and targets – the appraisal
framework;

•

Consultation with key stakeholders and the general public to inform the above steps; and

•

Production of an Environmental Scoping Report summarising the outcome of the above steps.

9.2.

Stage 1 - Constraints and SEA scoping

The urban and rural areas at risk from flooding and requiring action will not be identified until later in
the study. However, during the scoping stage we will identify potential large-scale changes in the
catchment over the next 100 years (e.g. climate changes, urban growth and large-scale land use
changes) which will significantly influence flood risk within the catchment. We will then identify
potential strategic flood risk options which could be considered to manage any existing and arising
flood risk. The flood risk management measures outlined in the tender document will be used as the
starting point for this work. These ‘key elements and alternatives’ will then be used to focus the data
collection exercise and will be described in the Environmental Scoping Report.
The data collection exercise currently underway includes the collection of existing planning
documentation and spatial data for the catchment. It will also identify predicted future trends over the
100 year planning horizon of the flood risk management plan.
Planning documentation includes international, national and local plans, strategies and strategies
relevant to the catchment and flood risk management. This includes:
•

Spatial and development planning e.g. National Development Plan, National Spatial Strategy,
local development plans, local Area Action Plans.
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•

Sectoral plans e.g. County Infrastructure and Development Operational Plan, South Western
River Basin Management Plan (in prep.).

•

Environmental plans e.g. National Biodiversity Plan, National and County Cork Heritage Plans,
Archaeology 2020 report.

A list of the spatial and development planning documents collated and reviewed to date and the
relevant policies and information contained within these are provided in Appendix G. We are also
identifying relevant sectoral and environmental plans as part of the data collection exercise. Further
documents are likely to be identified during future consultation with stakeholders as the scoping stage
progresses.
Spatial data is currently being collected for the following environmental aspects within the catchment.
The SEA is based on the use of existing available information. We are drawing heavily on the GIS
database created for the South Western River Basin Management Project (SWRBMP). We are
currently liaising with the SWRBMP project team through the OPW to obtain access to this data.
There may be copyright issues with the use of some of the SWRBD data on the Lee CFRAMS which
may need to be addressed.
The data search is focussed on the urban areas and water bodies shown on Figure 1 within the wider
catchment boundary. This includes spatial data readily available in a GIS-based format relevant to the
catchment and flood risk management where available. The data to be collected is listed in Table 9.1.
Environmental aspect

Data currently being sought

Nature conservation

Details of internationally and nationally designated sites – e.g.
Special Areas of Conservation, Special Protection Areas, Ramsar
sites and National Heritage Areas

Biodiversity

Habitats and species of national and local biodiversity significance
within the catchment and Cork Harbour and likely to be influenced
by flood risk management

Population and human health

2006 census figures; Southern Health Board health statistics

Fisheries

Fish populations; fishing and angling sites and activity

Tourism and recreation

Tourism statistics; recreational activities and locations

Surface and ground water

Water Framework Directive water bodies and risk status; EPA and
County Council water quality statistics; water supplies; groundwater
protection zones; significant abstractions and discharges; Bathing
Water Directive sites; nutrient sensitive water bodies

Archaeology and cultural
heritage

Protected sites; national Sites and Monuments Record; Areas of
Special Character; buildings of national architectural importance;
zones of archaeological potential

Air and climate

EPA air quality statistics; protected areas; climate change
predictions

Soils and land use

Corine 2000 land use data; forestry coverage and management;
agricultural land use and quality; significant areas of contaminated
land; significant landfills; soil classifications; urban areas and
growth predictions

Landscape

County Council landscape character assessments; protected
landscapes and townscapes; visual amenity

Geology and geomorphology

Solid and drift geology; geomorphological processes; protected
sites

Table 9.1: Data currently being sought for SEA
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At this stage we do not anticipate that further data will be necessary to ensure the delivery of a robust
SEA, although the quality of the available information has yet to be reviewed. . Once the data has
been received and reviewed any further data requirements and potential costs will be discussed with
OPW. Following the data collection exercise, key catchment issues will be identified and mapped.
The collected information will be used to develop a framework of environmental objectives, indicators
and targets for the appraisal of the proposed flood risk management options. Table 9.2 provides an
example of an objective and associated sub-objectives, indicators and targets to be used to form the
appraisal framework.
Objective

Sub-objective

Indicator

Target

To protect and
enhance cultural
heritage features

To minimise adverse
effects on
undiscovered or buried
archaeology

Area and quality of
potential
archaeological assets
threatened

No detrimental effects
to buried archaeology

To protect designated
archaeological and
historic features within
the floodplain

Number of national
monuments and other
designated features
protected from adverse
effects of flooding

No detrimental effects
to National Monuments
and other designated
features

Table 9.2: Example of an objective and associated sub-objectives, indicators and targets to be used to form the
appraisal framework.

Environmental authorities (as defined by the SEA Regulations), other statutory bodies and local
organisations will have an opportunity to contribute to the identification of key issues and development
of the objective framework by responding to consultation letters and attending a planned stakeholder
workshop in December 2006.
An Environmental Scoping Report will be produced in January 2007 documenting the outcome of the
scoping stage. This will report on the tasks completed during the scoping stage as described above.
This report will be issued to the environmental authorities, other statutory bodies and local
organisations involved in the scoping process for their review and comment. It will also be available to
the general public on the project website, if this is operational. Alternative methods for providing the
information to the general public will be investigated if a project website is not established. If significant
changes are required following this consultation, the report will be amended and re-issued.

9.3.

Stages 2 and 3

Stage 1, as reported in the Environmental Scoping Report, provides the basis for subsequent stages
of the SEA.
In Stage 2 (option appraisal) the key environmental constraints and opportunities identified within the
catchment will be used to guide the identification of appropriate flood risk management options. The
appraisal framework will then be used to identify the environmental acceptability of the identified
options (as one element of sustainability) and assist in the identification of preferred strategic options.
The outcome of these assessments will be reported in the Preliminary Options Report.
Stage 3 (strategic environmental assessment) will involve an assessment of the significant
environmental effects of the preferred strategic options and the identification of mitigation and
monitoring requirements. The outcome of this assessment will be reported in the SEA Environmental
Report, to be included as an Appendix to the draft Flood Risk Management Plan (FRMP). These
documents will be issued to the environmental authorities, other statutory bodies and local
organisations involved in the study for their review and comment. It will also be available to the
general public on the project website, if available. If significant changes to the draft FRMP are required
following this consultation, a ‘fast’ SEA will be undertaken. A SEA statement will be published
describing these changes together with the formal publication of the final FRMP.
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9.4.

Consultation

A Consultation Plan (see Appendix G) has been developed outlining the programme of external
consultation with statutory and local organisations and the general public to be undertaken throughout
the study. This plan will be maintained and developed as the study progresses. The objectives of the
consultation process are to:
•

The successful development of the Lee CFRAMS (and resulting FRMP); and

•

To meet statutory consultation requirements under the SEA Regulations (European
Communities (Environmental Assessment of Certain Plans and Programmes) Regulations
2004 (Statutory Instrument Number 435 of 2004)).

External communications beyond the requirements of the SEA consultation process will be considered
separately to this consultation plan or included as an appendix, pending further discussions with OPW.
Key consultation activities during the scoping stage, in addition to the stakeholder involvement
described earlier, are as follows:
A series of seven public information and consultation days will be held in Cork City, Macroom,
Midleton, Carrigaline, Glanmire, Blarney and Ballincollig in early December 2006. The purpose of
these events is to provide information about the study, its objectives and programme for development
and provide an opportunity for comment; and gather information about the public perception of flood
risk and experiences of flooding.
A monthly newsletter will be published each month describing the key aspects of the study, progress
made and upcoming events. A copy of the October newsletter is provided in Appendix G.
The current proposals for consultation at future stages of the study are described in the Consultation
Plan in Appendix G.
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10.

Project Delivery

As discussed in Section 1.4, the Lee CFRAMS is being delivered through our project office in Cork
with support from our local partners as well as Halcrow UK and International offices. The project is
being managed using Halcrow’s established business systems and procedures including the financial
monitoring package Agresso, which will ensure efficient and effective delivery. Health and safety is
always a key consideration of Halcrow staff and all staff are provided with required training and
information to undertake their tasks safely. This is particularly important during site visits and surveys,
such as the asset survey due to start in November.
The inception phase of the project has allowed us to collate and review available information,
participate in a number of meetings with the OPW and the steering group, review the proposals in our
submission and review the project programme. Key activities during the inception phase include:
•

Set up of Lee CFRAMS Collaborate website for storing and sharing information

•

Monthly and weekly progress reporting

•

Signing of the Partnering Charter

•

Partnering workshop (4 December 2004)

•

Determining key performance indicators for measuring performance

•

Risk workshop for steering group members

•

Identification of both ‘high level’ and ‘project level’ risks (see Section 10.1 for more detail)

•

Regularly updated programme (see Section 10.2 for further detail on current programme)

•

Change in scope of Cork Docklands priority works (refer to Section 3)

•

Determination of flood mapping formats (refer to Section 4)

No major issues have been identified during the inception phase that could impact on the production
of the Lee Catchment Flood Risk Management Plan. Constant monitoring of project risks will be
undertaken throughout the project to ensure that any potential problems are identified and dealt with
(see Section 10.1). The signing of the partnering charter by Halcrow and the steering group members
and also by the subconsultants in the near future will engender a partnering approach to the Lee
CFRAMS which should support the successful delivery of this project.

10.1. Project Risks
In the delivery of the Lee CFRAMS we intend to adopt/promote a mind-set within project partners,
where we move from a mechanistic process of risk identification and risk registers, to proactive
management of risk throughout the project life-cycle. This process of risk management is represented
in Figure 10.1 and starts with identification of project risks.
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Control
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Residual Risk
Acceptable ?

Yes

Risk Register

Implement
Control
Measures

Monitor

Update risk

Figure 10.1: The Risk Management Process

Project risks for each work package have been identified by the project team (led by each package
manager) and a risk register has been produced. This will be regularly monitored and updated
throughout the life of the project. A risk workshop attended by the Steering Group members and
relevant members of the Project Team was held on 23 October. It was facilitated by Bryan Harvey,
Halcrow NEECA2 Framework manager, who is from outside the Project Team. Both risk registers are
included in Appendix H.
For each of the risks identified a consensus view on the probability of occurrence of the hazard and
the consequences should it occur has been developed.
Risk Management requires proactive consideration of how risks can be avoided, reduced or
transferred. For this study we are adopting the “DART” classification for risk management, i.e.:
•

AvoiD

•

Accept

•

Reduce

•

Transfer

The DART classification is simply a tool to assist the Project Team in consideration of the options
available for risk management, and should ensure that a full range of alternatives is covered
throughout the project life-cycle.
There are a number of risks that are believed to be “currently” dominant to the project’s success
delivery; hence effort should be targeted on avoidance of this hazard at the earliest opportunity.
The main risks associated with technical aspects of the project are related to data collection and the
quality of the data. For example, in Section 6, the quality of the hydrometric data in the Lee catchment
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is not as good as anticipated and therefore a revision in methodology may be required. This will have
an associated impact on programme and costs although should not impact on the overall final delivery
date of the Final Report (November 2007).
A more serious risk to the project is associated with delivery of the Channel and Cross-section survey
of the Lee. It is currently anticipated that this survey will start in early December, however, that is
dependent on a short tender review period and appointment of the successful tenderer within two
weeks of the tender return dates and surveyor mobilisation within a further two weeks. There are
further risks associated with delays due to bad weather and denial of access to land.
To ensure that the risk register does not lose its value due to being inaccessible, over-lengthy, or
through having lack clarity in hazard definition we have/will be taking the following steps:
•

Risk register is updated regularly and posted to the Collaborate site providing all project
partners with live access

•

Risks reported in the monthly reporting

•

Those risks classified as being of “low priority” will be recorded separately from the more
significant risks. This will prevent the length of a risk register from becoming a barrier to
focused management measures.

•

Project progress meetings include a standing item for Risk Management. It will be
inappropriate to review the entire register at each meeting; hence focus will be in
identification of less than 5 key hazards that are anticipated prior to the next progress
meeting. Review of the options for risk mitigation would then address only these principal
hazards.

Having completed the extensive exercise of risk identification and an initial consideration of risk
management measures, we will monitor the potential cost and programme implications of the principal
residual risks. We recommend that the OPW consider quantification of these risks using the @Risk
methodologies that we have developed and applied to Environment Agency projects. The
quantification of residual risks in this way will assist the OPW in their planning and budgeting and
could readily be extended to other circumstances as appropriate i.e. adopted to future CFRAMS.

10.2. Programme
The latest version of the programme is attached in Appendix I. The inception phase of the project has
not resulted in any significant changes to the first version of the programme issued at the start of the
project; however current project risks may have a significant impact on the future programme. This is
not reflected in the programme since quantification of the risk, as discussed above, has not been
undertaken. A summary of the impacts on the programme is included below.
•

Cork Docklands priority works: change in programme due to change in scope of work.

•

Asset survey: delayed start and finish date for site survey due to spending longer on agreeing
data collection details and format of database than anticipated.

•

Hydrology: may be some impact on programme due to lower quality of hydrometric data but
should not impact on other sections of programme, requires further discussion with OPW.

•

Hydraulic modelling: there will be an impact on the modelling programme if the survey data for
the Lower Lee is not received by the end of January and the remaining data by the end of
February. Any delay in the modelling programme will have an impact on the overall
programme.
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7 - River Bride
Urban Length: 726km
Rural Length: 11274km
Model Type: ISIS 1D

5 - Sullane / Upper Lee
Urban Length: 7982km
Rural Length: 75994km
Model Type: ISIS 1D

4 - River Glashaboy
Urban Length: 6589km
Rural Length: 11681km
Model Type: ISIS 1D

2 - Tullagreen
Urban Length: 5025km
Rural Length: 0km
Model Type: ISIS 1D

8 - Lower Lee
Urban Length: 44432km
Rural Length: 40989km
Model Type: ISIS 1D 2D

3 - River Owennacurra
Urban Length: 6075km
Rural Length: 5418km
Model Type: ISIS 1D

6 - Tranmore and Douglas River
Urban Length: 7497km
Rural Length: 820km
Model Type: ISIS 1D
1 - River Owenboy
Urban Length: 7395km
Rural Length: 18331km
Model Type: ISIS 1D
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Upper Lee Catchment photos

Reservoir upstream of Inishcarra dam – River Lee
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The Gearagh
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Lower Lee Catchment photos including Cork City

River Lee

Old waterwoks weir

North Lee Channel in Cork City

South Lee channel in Cork City

South River Lee channel in Cork City

Cork Docklands
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Cork Harbour photos

Cork harbour near Carragaline

Cork harbour at Ringaskiddy

Cork harbour at Ringaskiddy

Cork harboour from Cobh

Cork harbour near Midleton

Cork harbour at Ballynacurra
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Historic Flood Event photos

Aerial photo of Flooding on the River Lee during the December 2000 flood event

Aerial photo of Flooding on the River Lee during the December 2000 flood event
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Flooding at Riverview, Blarney (1990)

Flooding at Riverview, Blarney (1990)

November 2000 flooding at Putlands Bridge

November 2000 flooding at Putlands Bridge

Photo of flooding in Carragaline from October 2004

Photo of flooding in Carragaline from October 2004
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Examples of Flood Map Formats
Examples of flood mapping formats will be included once 1:5000 OSi mapping data is available.
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APPENDIX D
Asset survey tables
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Asset type
Channel

Bridge

Culvert

Wetland
Floodplain
Control structure

Online storage
Wall

Embankment
High ground
Outfall
Offline storage
Pumping station
Gauging station
Sand dunes
Erosion protection

Asset subtype
Natural watercourse
Arterially drained channel
Canalised channel
Field drain
Artificial channel
Flat deck
Arched
Box
Single span
Twin span
Multi span
Box culvert
Pipe culvert
Arch culvert
Wetland
Natural
Urbanised
Sluice
Fixed crest weir
Adjustable weir
Flood storage area
Raised wall
Retaining wall
Demountable wall
Floating wall
Mechanical wall
Flood wall
Embankment
High ground
Outfall
Flood storage area
Pumping station
Gauging station
Sand dunes
Erosion protection
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Structure type
Abstraction point
Baffle
Bridge opening
Bypass
Complex
Control structure
Culvert
Debris collector/deflector
Delph ditch
Drainage ditch
Fence
Flap valve
Flood gate
Flood storage area
Ford
Gauging board
Lock
Manhole
Outbuildings
Outfall (inwards)
Outfall (outwards)
Pumping station
Retaining structure
Sand dunes
Screen
Service pipe
Slipway
Sluice
Spillway
Telemetry
Wall
Weir (adjustable)
Weir (fixed)
Wetland

Structure subtype
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Asset type

Channel

Bridge

Culvert

Wetland
Floodplain

Control structure

Online storage

Wall

Embankment

Asset subtype

Arterially drained channel
Canalised channel
Field drain
Artificial channel

Flat deck
Arched
Box
Single span
Twin span
Multi span

Box culvert
Pipe culvert
Arch culvert

Wetland
Natural
Urbanised
Sluice
Fixed crest weir
Adjustable weir

Flood storage area

Raised wall
Retaining wall
Demountable wall
Floating wall
Mechanical wall
Flood wall

Embankment

High ground
Outfall

Offline storage

High ground

Element 1
Pipe
Debris collector/deflector
Channel bed
Fence across watercourse
Pipe
Flood gate
Channel bed
Lock gate
Pipe
Pipe
Screen
Services
Slipway
Sluice gate
Telemetry
Channel bed
D/S face
D/S face

Element 2
Head wall
Wall
Channel side

Element 3
Handrails

Element 4
Control valves

Element 5
Pump

Element 6

Element 7

Element 8

Face (inward)

Slope protection

Flap
Wall
Crest
Wall
Head wall
Head wall
Head wall
Pipe
Wall
Wall
Wall
Channel side
Crest
Crest

Head wall
Penstock
U/S face
Mechanical
Wall
Wall
Wall
Round

Apron
Stoplogs
Wall

Mechanical
Electrical
Berm
U/S face
U/S face

Bridge opening

Channel bed

Wall

Complex
Culvert
Debris collector/deflector
Manhole
Outfall (inwards)
Outfall (outwards)
Screen
Service pipe
Telemetry
Wetland
Drainage ditch
Fence
Sluice
Wall
Weir (adjustable)
Weir (fixed)
Baffle
Control structure
Culvert
Flap valve
Flood storage area
Outfall (inwards)
Outfall (outwards)
Retaining structure
Screen
Sluice
Spillway
Wall
Weir (adjustable)
Weir (fixed)

Complex
Culvert
Debris collector/deflector
Chamber
Pipe
Pipe
Screen
Services
Telemetry
Natural
Channel bed
Fence across watercourse
Sluice gate
Channel bed
D/S face
D/S face
Baffle
Flume
Culvert
Pipe
Flood storage area
Pipe
Pipe
Embankment
Screen
Sluice gate
Spillway
Channel bed
D/S face
D/S face

Culvert (pipe)
Wall
Cover - Round
Head wall
Head wall
Head wall
Pipe
Wall
Vegetated
Channel side

Cover - Rectangular
Wall
Wall
Wall
Round
Electrical

Flap valve
Outfall (inwards)
Outfall (outwards)
Wall

Element 9

Element 10

Element 11

Overfall

Paddle and rymer

Fish pass

Hand rails

Apron
Apron
Hand rails
Wall

Gas

Electrical

Oil

Water

Complex

Electrical

Platform

Face (inward)
Wall
Wall

Crest
Sluice gate
Stoplogs

Face (outward)
Stoplogs

Berm

Weephole

Flap

Toework

Abutment

Deck

Head wall

Parapet

Bridge (road) Bridge (rail)

Bridge (foot)

Bridge (farm) Flat deck

Culvert (box)

Culvert (arch)

Head wall

Wall

Pipe

Services

Screen

Wall

Gas

Electrical

Oil

Water

Complex

Face (outward)

Berm

Weephole

Flap

Element 12

Element 13

Element 14

Element 15

Arch

Pier

Services

Pipe

Apron
Apron

Face (inward)

Wall
Channel side
Crest
Crest
Wall
Sluice gate
Culvert (pipe)
Flap

Mechanical
Berm
U/S face
U/S face

Electrical
Face (inward)
Wall
Wall

Platform
Crest
Stoplogs
Sluice gate

Hydrobrake
Culvert (box)
Head wall

Culvert (arch)
Wall

Head wall
Apron

Wall

Pipe

Services

Screen

Head wall
Head wall
Wall
Head wall
Wall
Slope protection
Channel side
Crest
Crest

Wall
Wall

Apron
Apron

Wall
Mechanical

Electrical

Berm
U/S face
U/S face

Face (inward)
Wall
Wall

Crest
Sluice gate
Stoplogs

Face (outward)
Stoplogs

Berm

Weephole

Flap

Toework

Pipe
Pipe
Pipe
Channel bed

Flap
Head wall
Head wall
Channel side

Head wall
Wall
Wall
Berm

Wall
Apron
Apron
Face (inward)

Apron
Crest

Face (outward)

Berm

Weephole

Flap

Toework

Culvert
Delph ditch
Flap valve
Outfall (inwards)
Outfall (outwards)
Culvert
Flap valve
Outfall (inwards)
Outfall (outwards)

Culvert
Channel bed
Pipe
Pipe
Pipe
Culvert
Pipe
Pipe
Pipe

Culvert (pipe)
Channel side
Flap
Head wall
Head wall
Culvert (pipe)
Flap
Head wall
Head wall

Culvert (box)
Face (inward)
Head wall
Wall
Wall
Culvert (box)
Head wall
Wall
Wall

Culvert (arch)

Head wall

Wall

Pipe

Services

Wall
Apron
Apron
Culvert (arch)
Wall
Apron
Apron

Apron

Head wall
Apron

Wall

Pipe

Services

Baffle
Control structure
Culvert
Flap valve
Flood storage area
Outfall (inwards)
Outfall (outwards)
Retaining structure
Screen
Sluice
Spillway
Wall
Weir (adjustable)
Weir (fixed)
Bypass
Outbuildings
Outfall (inwards)
Outfall (outwards)
Pumping station
Abstraction point
Gauging board
Telemetry
Weir (adjustable)
Weir (fixed)
Sand dunes
Flap valve
Outfall (inwards)
Outfall (outwards)
Wall

Baffle
Flume
Culvert
Pipe
Flood storage area
Pipe
Pipe
Embankment
Screen
Sluice gate
Spillway
Channel bed
D/S face
D/S face
Pipe
Wall
Pipe
Pipe
Sump
Pipe
Gauging board
Telemetry
D/S face
D/S face
Sand dunes
Pipe
Pipe
Pipe
Channel bed

Wall
Sluice gate
Culvert (pipe)
Flap

Hydrobrake
Culvert (box)
Head wall

Culvert (arch)
Wall

Head wall
Apron

Wall

Pipe

Services

Screen

Wall
Wall

Apron
Apron

Berm

Weephole

Flap

Toework

Weephole

Flap

Toework

Toework

Stoplogs

Outfall

Flood storage area

Pumping station

Pumping station

Gauging station

Gauging station

Sand dunes

Sand dunes

Erosion protection

Structure
Abstraction point
Debris collector/deflector
Drainage ditch
Fence
Flap valve
Flood gate
Ford
Lock
Outfall (inwards)
Outfall (outwards)
Screen
Service pipe
Slipway
Sluice
Telemetry
Wall
Weir (adjustable)
Weir (fixed)

Erosion protection

Head wall
Head wall
Wall
Head wall
Wall
Slope protection
Channel side
Crest
Crest
Head wall
Ground slab
Head wall
Head wall
Platform
Head wall

Wall
Mechanical

Electrical

Berm
U/S face
U/S face
Wall

Face (inward)
Wall
Wall
Apron

Crest
Sluice gate
Stoplogs
Screen

Face (outward)
Stoplogs

Wall
Wall
Wall

Apron
Apron
Ground slab

Screen
Screen
Access steps

Access steps
Access steps

Crest
Crest

U/S face
U/S face

Wall
Wall

Stoplogs
Sluice gate

Flap
Head wall
Head wall
Channel side

Head wall
Wall
Wall
Berm

Wall
Apron
Apron
Face (inward)

Apron
Crest

Hand rails
Hand rails
Hand rails

Stoplogs

Face (outward)

Berm
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Asset Type

Channel

Bridge

Culvert

Wetland
Floodplain

Control structure

Asset Subtype

Arterially drained channel
Canalised channel
Field drain
Artificial channel

Flat deck
Arched
Box
Single span
Twin span
Multi span

Box culvert
Pipe culvert
Arch culvert

Wetland
Natural
Urbanised
Sluice
Fixed crest weir
Adjustable weir

Online storage

Flood storage area

Wall

Raised wall
Retaining wall
Demountable wall
Floating wall
Mechanical wall
Flood wall

Embankment

Embankment

High ground
Outfall

Offline storage

Pumping Station

High ground

Structure
Abstraction point
Debris collector/deflector
Drainage ditch
Fence
Flap valve
Flood gate
Ford
Lock
Outfall (inwards)
Outfall (outwards)
Screen
Service pipe
Slipway
Sluice
Telemetry
Wall
Weir (adjustable)
Weir (fixed)

Parameter 1
Pipe diameter
Width
Height
% in channel
Pipe diameter
Height
Width
Height
Pipe diameter
Pipe diameter
Height
Pipe diameter
Width
Height
Reading
Height
Height
Height

Parameter 2
Volume
Height
Width

Length

Height
Width

Protection

Bridge opening

Height

Width

No of spans

Complex
Culvert
Debris collector/deflector
Manhole
Outfall (inwards)
Outfall (outwards)
Screen
Service pipe
Telemetry
Wetland
Drainage ditch
Fence
Sluice
Wall
Weir (adjustable)
Weir (fixed)
Baffle
Control structure
Culvert
Flap valve
Flood storage area
Outfall (inwards)
Outfall (outwards)
Retaining structure
Screen
Sluice
Spillway
Wall
Weir (adjustable)
Weir (fixed)

Width
Height
Width
Height
Pipe diameter
Pipe diameter
Height
Pipe diameter
Reading
Height
Height
% in channel
Height
Height
Height
Height
Height
Pipe diameter
Height
Pipe diameter
Height
Pipe diameter
Pipe diameter
Height
Height
Height
Width
Height
Height
Height

Length
Width

Pipe diameter

Width
Defended height Thickness
Width
Width
Width
Opening diameterHeight
Width
Width
Pipe diameter
Height
Width
Length
Volume
Height
Height
Width
Length
Thickness
Width
Slope
Width
Slope
Defended height Thickness
Width
Width

Flap valve
Outfall (inwards)
Outfall (outwards)
Wall

Pipe diameter
Pipe diameter
Pipe diameter
Height

Height
Height
Height
Defended height Thickness

Culvert
Delph ditch
Flap valve
Outfall (inwards)
Outfall (outwards)
Culvert
Outfall (inwards)
Outfall (outwards)

Height
Height
Pipe diameter
Pipe diameter
Pipe diameter
Height
Pipe diameter
Pipe diameter

Width
Width
Width
Height
Height
Width
Height
Height

Baffle
Control structure
Culvert
Flap valve
Flood storage area
Outfall (inwards)
Outfall (outwards)
Retaining structure
Screen
Sluice
Spillway
Wall
Weir (adjustable)
Weir (fixed)
Bypass
Outbuildings
Outfall (inwards)
Outfall (outwards)
Pumping station
Abstraction point
Gauging board
Telemetry
Weir (adjustable)
Weir (fixed)
Sand dunes
Flap valve
Outfall (inwards)
Outfall (outwards)
Wall

Height
Pipe diameter
Height
Pipe diameter
Height
Pipe diameter
Pipe diameter
Height
Height
Height
Width
Height
Height
Height
Pipe diameter
Number
Pipe diameter
Pipe diameter
Volume
Pipe diameter
Reading
Reading
Height
Height
Height
Pipe diameter
Pipe diameter
Pipe diameter
Height

Width
Opening diameterHeight
Width
Pipe diameter
Height
Width
Length
Height
Height
Width
Length
Width
Slope
Width
Slope
Defended height Thickness
Width
Width
Height
Width

Width
Height
Height
Width
Width
Slope
Width

Parameter 3
Rate

Length

Parameter 4

Parameter 5

Number of gates

Slope
Height

Defended height Thickness
Width
Width

Width
Height
Height
Width
Width

Diameter

Width
Width

Length
Length

Slope
Height
Volume

Length

Pipe diameter

Pipe diameter

Outfall

Flood storage area

Pumping station

Gauging station

Gauging station

Sand dunes

Sand dunes

Erosion protection

Erosion protection

Width

Length

Volume
Thickness

Length

Slope

Height
Height
Volume
Width
Width
Width
Length
Height
Height
Height
Defended height Thickness

Slope
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Element Type
Abutment
Access steps
Apron
Arch
Baffle
Berm
Bridge (farm)
Bridge (foot)
Bridge (rail)
Bridge (road)
Bypass
Chamber
Channel bed
Channel side
Complex
Control valves
Cover (rectangular)
Cover (round)
Crest
Culvert
Culvert (arch)
Culvert (box)
Culvert (pipe)
D/S face
Debris collector/deflector
Deck
Electrical
Face (inward)
Face (outward)
Fence across watercourse
Fish pass
Flap
Flat deck
Flood gate
Flume
Gas
Gauging board
Ground slab
Hand rails
Head wall
Hydrobrake
Lock gate
Mechanical
Natural
Oil
Outbuildings
Overfall
Parapet
Penstock
Pier
Pipe
Platform
Round
Sand dunes
Screen
Services
Slipway
Slope protection
Sluice gate
Spillway
Stoplogs
Sump
Telemetry
U/S face
Vegetated
Wall
Water
Weephole
Toework

Parameter 1
Height
Width
Height
Height
Height
Width
Height
Height
Height
Height
Pipe diameter
Height
Width
Height
Height
Number of valves
Length
Diameter
Height
Height
Height
Height
Height
Height
Height
Width
Voltage
Height
Height
Height
Height
Height
Width
Height
Height
Other
Reading
Height
Height
Width
Diameter
Height
Other
Height
Other
Number
Pipe diameter
Height
Pipe diameter
Pipe diameter
Height
Height
Diameter
Height
Height
Pipe diameter
Height
Thickness
Height
Width
Height
Height
Reading
Height
Height
Height
Other
Pipe diameter
Height

Parameter 2
Length
Slope
Width
Width
Width
Slope
Width
Width
Width
Width
Width
Width
Slope
Slope
Width

Parameter 3
Thickness

Parameter 4
Slope

Length

Slope

Thickness

Slope

Length
Length
Length
Length
Length
Length

Height
Volume

Slope

Thickness
Length

Volume

Slope

Width
Slope
Width
Width
Width
Width
Width
Width
Width
Length

Slope

Slope
Slope
Width
Width
Pipe diameter
Length
Width
Width
Slope
Width
Slope
Thickness

Parameter 5

Slope
Pipe diameter Slope
Slope
Slope
Pipe diameter Slope
Length
Slope
Slope
Thickness
Thickness
Length
Length
Slope
Length
Length

Slope
Slope

Length

Thickness

Slope

Slope

Width
Width

Length

Slope

Height
Width
Height
Height
Defended height
Width
Height
Width
Width
Height
Width
Slope
Width
Slope
Width
Width

Width
Thickness
Width

Length
Slope

Thickness
Length
Length
Slope
Width
Slope

Slope

Slope
Length
Length

Slope

Slope
Length

Width
Length
Width
Length
Defended height Thickness
Height
Slope

Thickness

Volume
Slope
Slope

Thickness
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Hydraulic modelling
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Hydraulic modelling
DIVAST
DIVAST (Depth Integrated Velocities and Solute Transport) is a two-dimensional, depth-integrated,
time-variant model, which has been developed for estuarine and coastal modelling. It is suitable for
water bodies that are dominated by horizontal, unsteady flow and do not display significant vertical
stratification. The model simulates two-dimensional distributions of currents, water surface elevations
and various water quality parameters within the modelling domain as functions of time, taking into
account the hydraulic characteristics governed by the bed topography and boundary conditions.
DIVAST has been developed using the FORTRAN 77 programming language by Professor R.A.
Falconer and Dr. B. Lin of the School of Engineering, Cardiff University.
The DIVAST numerical engine is at the core of the iSIS-2D hydrodynamic computational engine. It is
designed to work within the iSIS framework and thus enables dynamic interaction between the
traditional iSIS-1D solver and the iSIS-2D solver.

Model calibration and validation
The calibration and validation of the numerical model is presented below.
The model was calibarted and at three locations and very good agreement is shown between both
data sets.
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Figure 3:

Calibration curve for timetrace location at Currabinny.
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Figure 4:

Calibration curve for timetrace location at Passage West.
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Figure 5

Calibration curve for timetrace location at Tivoli.

Presented in Figure 6 to Figure 10 are the comparison between measured current velocities from field
work and calculated current velocities from DIVAST. At all five locations very good agreement is
shown between both data sets.
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Figure 6:

Comparison of current velocities at point B on a spring tide.
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Figure 7:

Comparison of current velocities at point H on a spring tide.

Velocity (m/s)

0.5
0.4
0.3

model velocity (with wind)
study velocity

0.2
0.1
0
0

5

10

15

Time (hrs)
Figure 8:

Comparison of current velocities at point S on a spring tide.
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Figure 9:

Comparison of current velocities at point Y on a neap tide.
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Figure 10:

Comparison of current velocities at point D on a spring tide.
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Purpose and status of this document
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Planning Review
Plan/Strategy/Purpose

Purpose

National

This Strategy is a twenty-year planning framework
designed to deliver more balanced social,
economic and physical development between
regions. Balanced regional development requires
that the full potential of each region to contribute
to the overall performance of the State be
developed – on a sustainable economic, social
and environmental basis.

National Spatial Strategy
2001 (NSS)

Comment

The key concepts are potential, critical mass,
gateways, hubs, complementary roles and
linkages. Gateways such as Cork City have a
strategic location, nationally and relative to their
surrounding areas, and provide national scale
social, economic infrastructure and support
services. Mallow is identified as a supporting
Hub.
The National Development
Plan 2000 – 2006 (NDP)

The NDP 2000-2006 identified the five main
Gateway cities, including Cork as engines of
regional and national growth.

Plan ending.
New plan
expected 2007 2013

South West Regional
Planning Guidelines
(SWRPG)

Regional Guidance for South Western Counties.
Recognises the Gateway and Hub designations of
the NSS and builds upon the NDP.

2004

Cork Area Strategic Plan
(CASP) 2001

Comprehensive planning strategy for the
Metropolitan and Ring Town areas of the County.
A twenty year time frame.

North and West Cork
Strategic Plan (NWCSP)

Similar principles as CASP, deals with the North
and Western regions of the County. A 20 year
time frame.

Regional Plans

Development Plans
Cork City Development
Plan (2004)
Cork County Development
Plan (2003)

Local Area Plans

North Docklands LAP
(2006)

Development Plans which guide the development
of the City and County.

A Local Area plan for the North Docklands area of
Cork City. May need revision in conjunction with
policies of emerging South Docks LAP.

DRAFT 2005

Local Area Plans cover Electoral Areas in the
County. They have a local focus and deal with
key villages, village nuclei and other locations in
the area and the agricultural and/or coastal areas

2005
2005

Blackpool AAP
Blarney Electoral Area LAP
Carrigaline Electoral Area
LAP
Macroom Electoral Area

2005
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Plan/Strategy/Purpose

Purpose

LAP
Midleton Electoral Area
LAP

which surround them.

Blarney - Kilbarry Special
LAP
Carrgitwohill Special LAP
Midleton Special LAP

Local Area Plans cover Electoral Areas in the
County. They have a local focus and deal with
key villages, village nuclei and other locations in
the area and the agricultural and/or coastal areas
which surround them.

2005
2005
2005
------

A plan setting out the objectives and policies of
the council in respect of the physical planning of a
town area.

2005

Town Plans
Cobh Development Plan

Murphy Barracks
Blackrock Village Action
Area Plan
Bishopstown and Wilton
Action Area Plan

Comment
2005

2000
2005 Draft
2006 Draft

Strategies:
•

Cork Docklands Development Strategy 2001

•

Cork Docklands Economic Study Draft 2006

Future Development Pressures:
•

North Docklands redevelopment area

•

Blarney redevelopment area to the north of the town

•

Ballincollig – floodplain at Pulavone between the Regional Park and Carrigrohane is subject to
development pressure.

•

Maglin River – Floodplain between Ballincollig By-Pass Road and Ballincollig town, subject to
development pressure (see Ballincollig By-Pass Road project).

•

N22 – to be constructed largely on the River Bridge floodplain between Ovens and Crookstown.

•

Carrigtohill – Development areas to the north of the village (between village and railway line) and
industrial areas to the east of the village need consideration.

•

Midleton – Development pressure generally in this area.

•

Development of Mahon/Rathpeacon area as envisaged in the current County Development Plans
for Cork.

Sectoral Data
•

Infrastructure & Development Operational Plan, 2005-2007, Cork County Council

•

South Western River Basin District project (key project task includes: prepare river basin
management strategy).
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•

Four year project, began in 2004 (August).

•

Cork City Council ongoing studies:

•

Cork Docklands Surface Water Drainage Study - Volumes 1, 2 & 3 – Tobin, Grontmij, Alkyon

•

South Docklands Contamination Study, Phase II – T. J. O’Connor and Associates
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Plan/
strategy/project

Environmental
aspect (e.g.
biodiversity,
population,
etc.)

Relevant Environmental Objectives
Environmental aspect (e.g. biodiversity,
population, etc.)

NATIONAL

Environmental

Integrated strategies are required for physical,
economic and social development and environmental
protection, to guide and promote sustainable
development, particularly with regard to planning, land
use and transportation Water supply, wastewater
disposal systems, an environment capable of
accommodating current water services requirements
and major additional requirements into the future are
required.

Section 3.1

Strengthening the critical mass of the existing
gateways (including Cork) to complement Dublin’s
successful national spatial role offers the most
immediate prospects of establishing more balanced
patterns of development over the next few years is a
key policy reponse. It is important to recogise that a
high quality environment is a prerequisite for
economic success, social cohesion and sustainable
development.

Section 5.2.3

Coastal infrastructure, commensurate with the needs
of the seafood and marine leisure sectors, at strategic
ports and other key locations of particular importance
for local economies must be developed. An
appropriate balance must be struck between the wide
range of economic, leisure and amenity activities and
uses in coastal and island areas.

Section 5.5

Coastal areas provide a scenically attractive
environment that is biologically highly productive and
diverse. At the same time, this environment
accommodates a wide range of economic activities
and recreational uses. The articulation of an
Integrated Coastal Zone Management (ICZM) will be
taken forward by the Government Departments
concerned, drawing on EU recommendations on the
implementation of ICZM and national and international
ICZM research and experience.

Transport

Of the regional cities, Cork has the most immediate
potential to be developed to the national level scale
required to complement Dublin. The Cork Area
Strategic Plan (CASP) sets a positive agenda for
proceeding in this direction, given the emphasis in it
on enhancing Cork’s capabilities as a metropolitan,
business friendly, public transport based and
physically attractive city.

National Spatial
Strategy (NSS)

Section 2.6

Section 3.3.2
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Plan/
strategy/project

Environmental
aspect (e.g.
biodiversity,
population,
etc.)

Relevant Environmental Objectives
Environmental aspect (e.g. biodiversity,
population, etc.)

Section 3.7.1 Key
Principles

Corridor to the South West – good quality road and
public transport connections between Dublin and
Cork, improved road access to Cork Port and Airport.
Public transport network - Better interconnection
between Cork and Galway (via Limerick) would
facilitate ease of interaction and enhancement of
critical mass.

Section 3.8
Priorities

Strategic infrastructure priorities include improved
connections between Cork, Galway, Limerick and
Waterford.

Population

Section 5.2.3

National
Development Plan
2000 – 2006

The NDP 20002006 identified the
five main Gateway
cities, including
Cork as engines
of regional and
national growth.

Taking the NSS economic growth type projections of a
national population of around 5 million by 2020, the
regional breakdown was estimated as around 740,000
in the South West Region of which up to 450,000
could live in Cork city and its hinterland.
The NSS emphasises the importance, particularly in
urban areas, of combining the location of housing with
good transport facilities; and the need to ensure that
housing requirements are matched by the supply of
zoned and serviced land.
Critical policies implemented include:
Cork Main Drainage Scheme
Public Transport in the Cork area (e.g. Park and Ride
Scheme)
Improvements in road infrastructure (including N20,
N22, N28 and N8 routes)

Current and
continuing
investment in
Ireland’s road and
public transport
systems under the
National

Development Plan
will
enhance potential
for regional
development.

REGIONAL
South West

Environmental

Section 1.4

Protecting the natural and built environment and
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Plan/
strategy/project

Regional Planning
Guidelines

Environmental
aspect (e.g.
biodiversity,
population,
etc.)

Relevant Environmental Objectives
Environmental aspect (e.g. biodiversity,
population, etc.)

cultural heritage of the Region.
Section 2.2.1

Environmental protection, waste minimisation and
treatment are important elements in the future growth
of the Region and, in this regard, the most modern
sustainable solutions, including incineration, where
necessary, to facilitate the continued growth of the
Region’s important Pharmachem sector, must be
embodied into regional strategic planning, to ensure
that the Area attains its targeted growth path in an
environmentally sustainable manner.

Section 2.2.6

If critical mass is to be achieved and environmental
protection secured, water provision and waste
management facilities to the highest modern
standards need to be provided in all identified growth
areas of the Region. Cork Docklands is of primary
importance to the development of the Gateway and
servicing it with water, sewerage, drainage and flood
control will be critical to its efficient redevelopment.

Section 6.4

Water supply and Wastewater facilities
The Office of Public Works guidelines on development
near watercourses, floodplains, rivers, etc., provide
good guidance to local authorities. These Guidelines
are hereby endorsed and should be included in
development plan policy, as appropriate, having
regard to departmental policy.

Section 7.2

Critical Strategic Infrastructure - Docklands
infrastructure, including; surface water/flood control,

Appendix 1

Environmental Report

Transport

A critical piece of infrastructure to enable this to
happen is the commuter rail proposal from Mallow to
Midleton, as proposed in CASP.

Section 2.2.1

Macroom is under residential development pressures
due to its proximity to Cork and the relative price
differential of housing. The objective is to encourage
organic growth in the size of towns and villages within
the Area and to achieve improvements in services,
public transportation and other linkages - principally
through improved bus services, road access and
telecommunications infrastructures. Upgrading of road
access to the Gateway and Hubs will play a key role
in the development of these areas, as well as
ensuring that services, water sewerage, etc. are
available in the towns, to cater for the growth
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Plan/
strategy/project

Environmental
aspect (e.g.
biodiversity,
population,
etc.)

Relevant Environmental Objectives
Environmental aspect (e.g. biodiversity,
population, etc.)

envisaged, enabling critical mass to be built up.
Section 2.2.6

Population

Section 2.2.1

In particular, a prerequisite for the sustainable
development of the Gateway is the development of
new commuter rail in the Cork area, linking Mallow
with Midleton and Cobh, in accordance with the
transportation recommendations of CASP, The
redevelopment of Kent Station in Cork, at an early
juncture, is also an essential prerequisite of the rail
strategy for the Region
The continued upgrading of mainline services from
Cork and Tralee to Dublin is required, in terms of
frequency, journey time, rail network and rolling stock.
The overall housing requirement of Metropolitan Cork,
over the period to 2020, is estimated to be in the order
of 48,700 additional dwelling units. The CASP landuse strategy, supported by proposed commuter rail
services, will facilitate this level of growth.
in this regard, much of the population and economic
growth is predicated on the increased usage of rail
and bus services, with a critical requirement that new
higher density housing at monard, carrigtohill and
midleton be linked to the public rail infrastructure.
the rpgs provide for a doubling of the population of
Mallow, to a level of 20,000, by 2020. A good mix of
local and Gateway-based employment, supported by
improved rail infrastructure, will be required to
generate this level of population growth. With an
estimated household size of 2.13 persons.

Cork Area
Strategic Plan
(CASP)

Environmental

Section 1, Part A
Key Goals

enhance the environmental quality and landscape
setting of the cork city-region, and minimise impacts
on ecologically sensitive areas and on built heritage
and cultural landscapes.
to minimise impact on ecologically sensitive areas
to minimise impact to cultural heritage, character and
setting of the city, towns and villages
to promote the sustainable use of resources, including
waste recycling and effective waste management.
to minimise the effects on rural landscape character
to ensure ready access to open space and natural
landscape

Section 7.2

the special area of conservation (sac) designation
aims to protect natural habitats of eu importance and
in the study area. the gearagh (macroom) and
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Plan/
strategy/project

Environmental
aspect (e.g.
biodiversity,
population,
etc.)

Relevant Environmental Objectives
Environmental aspect (e.g. biodiversity,
population, etc.)

ballycotton, ballynamona and shanagarry have been
designated.
green belts are often held to encourage the recycling
of land in urban areas by stopping the easy option of
spreading urban development into the countryside.
the cork green belt extends from the city centre for an
average distance of about 10 kilometres. although a
green belt is primarily a planning tool, it does much to
protect environmental resources. in cork it has been
generally successful in retaining a landscape setting
to cork city and the harbour and has helped retain the
distinct identity of the suburbs of the city by stopping
urban sprawl and preventing settlements merging into
one another.
Appendix C
Strategic
Guidance
Rivers

Coastal Zone

Transport

Key Goals –
Section 1.

avoid areas of land susceptible to flooding and natural
hazards.
all watercourses in both urban and rural areas should
be protected and maintained in order to encourage
ecological diversity, assist drainage and flood storage,
and as recreational and landscaped areas. river
catchment management areas should be developed in
order to protect the aquatic environment and identify
areas that require protection as specific habitats or for
recreational purposes.
the county council should consider preparing a coastal
zone management plan for the study area.
development in the coastal zone should be limited to
essential needs, for example, for fisheries and
agriculture and any tourist or housing developments
should be located within or close to existing
settlements. in all cases, any developments should be
well sited in relation to the topography, landscape or
townscape setting and meet the highest standards of
design and materials.
maximise the use of fully accessible public transport
by co-ordinating building form, use and density with
high quality bus and train services as well as
regulating cars and other traffic. promote walking by
improving the pedestrian environment.
to ensure the provision of a well functioning,
integrated public transport system, which enhances
competitiveness, sustains economic progress and
contributes to social cohesion
to ensure the provision of a defined standard of the
public transport, at reasonable cost to the customer
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Plan/
strategy/project

Environmental
aspect (e.g.
biodiversity,
population,
etc.)

Relevant Environmental Objectives
Environmental aspect (e.g. biodiversity,
population, etc.)

and the taxpayer
to ensure the timely and cost effective delivery of the
accelerated investment in infrastructure and facilities
necessary to ensure improved public transport
provision
to reduce car dependency
Section 7.4
Transport
Overview

two additional stations on the mallow line, at blarney
and kilbarry/blackpool. new stations at tivoli/dunkettle
and ballynoe.
the reopening of the disused section of line from
glounthaune to midleton, with station(s) at
carrigtwohill. (see figure 2.3 attached)
commuter rail

Appendix C
Strategic
Guidance - Rail
Proposals

develop an integrated frequent service rail network
from blarney to midleton and cobh, and an improved
frequent service from mallow via a redeveloped kent
station.

Population

substantial level of growth in both population and
employment forecast over 20 years. population will
increase by 23% or 78,000 people. this equates to a
city increase of 12,000 – 15,000 persons and a
metropolitan cork area increase of 26,000 – 29,000
persons by 2020.
the ballincollig population is also set to increase up to
26,000 by 2020
development at monard/rathpeacon proposed. for
dwelling unit numbers please see tables 2.5 and 2.6
attached.

Section 6.4

average residential densities are expected to be
highest in the city and in public transport corridors. in
the centre of cork infill developments in the city centre
should aim to achieve 200 dwellings per ha (net) and
in the docklands about 140 dwellings per ha (net).
elsewhere in the city, 50 dwellings per ha (net) is
considered an achievable target. in metropolitan cork
and the ring towns an average target of 40 dwellings
per ha (net) is proposed. (see table 6.3 attached).

Section 2.3

North & West Cork
Strategic Plan

Environment

Section 4.2.2
Coastal Zone
Management

The Bantry Bay Charter currently is the only project of
integrated coastal zone management in Ireland.
Looks towards its success in order to promote other
charters in the area.

Section 9.2 Water

Aquatic habitat protection does not rely entirely on
water quality but also on the physical nature of
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Plan/
strategy/project

Environmental
aspect (e.g.
biodiversity,
population,
etc.)

Relevant Environmental Objectives
Environmental aspect (e.g. biodiversity,
population, etc.)

watercourses and their flood plains and on the rivers’
hydrological regime.
To date there exists no overall policy to identify,
assess and address changes which are taking place.

Transport

Development of Other Public Infrastructure and
Services Provision
Establishing appropriate physical planning policies
and regulations and the instigation of rural public
transport services are prerequisites for achieving cost
effective and economically viable improvements in
provision and access to many public infrastructure
and services.

Population

Infrastructure should be provided in towns and
villages to provide for additional housing.
Coastal and other landscapes should be carefully
managed.
Improvement of infrastructure and public transport
links required.

Section 7.4.1 –
Town
Development

Two groups of towns which lend themselves to closely
linked and complementary development. One group is
in North Cork and comprises Charleville, Fermoy,
Kanturk, Macroom, Mallow,Millstreet, Mitchelstown
and Newmarket. An approach to the development
and enhancement of these towns will be required.
It is recommended that a target to double the
household numbers of each of the above towns by
2020, on average, in a planned, incremental fashion
should be implemented.

Section 5.3.3

Section 7.4
Settlement
Qualities

The Cork Docklands Development Strategy sets out a
vision for a new urban quarter in Cork. The Strategy,
which involves total infrastructure costs approaching
€450 million envisages an extensive range of uses
including:
6 million sq.ft. of new non-residential uses, including
offices, university, retail, cultural and leisure facilities;
Approximately 6,000 new homes, including high
density apartments, student accommodation and
family units;
A new university/college campus with science park;
New parks, public spaces and pedestrian routes, a
new Marina, moorings and recreation areas;
A new public transport system including new rail
station concourse and bus station;
A new road bridge crossing of the River Lee and
pedestrian bridges close to the City Centre; and
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Plan/
strategy/project

Environmental
aspect (e.g.
biodiversity,
population,
etc.)

Relevant Environmental Objectives
Environmental aspect (e.g. biodiversity,
population, etc.)

Consolidation of the Civic Quarter around City Hall at
the heart of the expanded City Centre.
The Docklands Development Strategy has now been
incorporated into Development Plan 2004. Two Local
Area Plans will follow from this strategy (North and
South Docks Plans).
The issue of flooding has been considered in this
document, however the measures contained within
the new LAP’s will provide for a flooding and
development solution.

County
Development Plans
Cork City
Development Plan
2004

Environment

Section 7.26
Flood Risk

Mounting evidence that the global climate is changing
as a result of human activity, which will lead to an
annual increase in seal level of between 4-6mm.
Flood risk will therefore need to be considered.

Section 7.27

A flexible approach is need to take account of flood
risk to ensure that appropriate measures are taken
wherever the need arises. When considering
development in flood risk areas regard should be had
to both the precautionalry principle and sequential
testing.

Policy ENV9

Development will not normally be permitted unless
appropriate flood protection an dmitigation measures
can be put in place to ensure that the site can be
safely developed and occupied and flood risk as a
result of the development is not increased elsewhere.

Policy NHR 6

To achieve attractive, vibrant, accessible and safe
waterway corridors recognizing their values as naturall
assets to the urban environment.
To protet an denhance the character and appearance
of waterway corridors through the control of
development. Proposals should be accompanied by a
design statement….

Section 8.33

Substantial areas of land along the City’s river
corridors are zoned as Landscpae Protection Zones to
protect the landscape and visual character of riverside
locations and ensure that any development does not
have a negative impact. Additionally in other areas
along river corridors, development proposals will have
to ensure that there will not be a negative impact on
the landscape and visual character of the site.
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Section 8.34

River corridors in the City Centre and Docklands have
been identified as Quayside Amentiy Areas. (Also the
Marina).

Section 8.36

Council require that proposals for development in
waterside locations dedicate a minimum of 10metres
from the top of the riverbank to the provision of a
public walkway/cycleway.

Transport

The rail project (completion date 2008) includes:
Cobh – Cork service to be extended to Mallow and
increased service
Midleton line to be re-opened
New concourse area at Kent Station
New stations to be opened at Blarney, Kilbarry,
Dunkettle, Carrigtwohill and Midleton.

Section 4.19

Policy T7

Population
Section 5.22

Cork County
Development Plan
2004

Environment

Upgrading of national and non- national roads
including:
Completion of Ballincollig by-pass
Upgrading of South Ring Road (N25)
Upgrading of Airport Road (N27) and Ringaskiddy
Road
Total of 222ha of undeveloped land suitable for
housing identified in most 2003 Housing Land
Availability Study. Four main locations identified for
significant residential development:
City Centre
Docklands
Blackpool Valley
Mahon

Policy ENV 1-1

Cork County Council in partnership with Cork City
Council, Kerry, Waterford, Limerick and South
Tipperary County Councils and other relevant bodies
will prepare River basin Management Plans in
accordance with the EU Water Framework Directive
(2000/60/EC).

Section 8.2.3

Some of the key issues facing the coastal zone of
Cork are:
Decline in traditional industries such as fishing due to
impact of EU quota restrictions.
Expansion of newer industries such as aquaculture
which require an integrated response between land
and sea.
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Protection against risks including flooding and
erosion.
Increased pressure for development. Satellite imagery
shows that the proportion of the coastal zone covered
by discontinuous urban development has increased
by over 25% since the mid 1980’s.
Policy RC12-1

It is an objective to support the development of an
integrated approach to coastal zone management in
Ireland generally, and in particular to foster the
application of this concept in appropriate coastal
zones throughout the county

Policy RC12-3

Coastal Zone Initiatives
It is an objective, within Local Area Plans to identify
those coastal areas that may have particular coastal
zone management requirements and, where
appropriate set out any requirement that may exist for
special coastal management plans.

Policy RCI 2-4

It is an objective, for coastal areas, to encourage
development generally to be located in accordance
with the settlement policies of this plan and in
particular to recognise the limited capacity of many
coastal areas for accommodating development on a
large scale.

Section 8.28
Special Role of
Cork Harbour

Because of the importance of Cork harbour to the
economic, leisure, amenity, marine transport and
heritage role of the county, it is appropriate to promote
the idea of managing the area in line with the best
principles of Coastal Zone Management that have
developed over recent years throughout Europe. As a
preliminary step in preparing the three Local Area
Plans that intersect the Cork Harbour Coastal Zone, it
may be necessary to prepare a coastal zone
management study of the area.

Policy INF 2-9
Prevention of
Flooding

It is a general objective to manage surface water
catchments and the use and development of lands
adjoining streams, watercourses and rivers in such a
way as to minimise damage to property by instances
of flooding.
Major Flood Relief Schemes for Fermoy, Mallow
(Blackwater and Spa Rivers), Bantry, Clonakilty,
Dunmanway, Skibbereen, Ballincollig, Bandon,
Blarney, and Carrigtwohill proposed.

Transport

Potential exists for accommodating higher levels of
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Section 5.1.8

population or jobs growth in those settlements which
are currently served by rail lines. Settlements such as
Mallow, Charleville, Little Island and Cobh have this
potential. For other locations, it is important to
safeguard the existing rail infrastructure (even if it is
currently disused) so that its potential for improvement
and development is not compromised.

Policy INF 1-7
Promotion of Rail
Infrastructure

It is an objective to recognise the particular economic
development potential of locations which are currently
served by rail infrastructure and to support the
improvement of rail services and facilities.

Policy INF 1-8
Suburban and
Commuter Rail

It is an objective to promote jobs led investment that
could be facilitated by the availability of rail services
for commuter and goods traffic.
It is an objective to support greater use of suburban
and commuter rail as a key element of transportation
and settlement location policy In the Cork area.

Vision

A substantial amount of new commercial floor-space,
potential for a new national events/ convention centre
at Kent Station. Approximately 1,500 new homes,
including higher density apartments and family units
concentrated on Horgan’s Quay continuous

LOCAL AREA
PLANS
North Docks LAP

Section 4
Transport

North Blackpool
Area Plan

Upgraded Kent Station – with new external
concourse, re-orinetated to face Horgan’s Quay, and
new complementary bus services
New opening Cork Docklands (Water Street) Bridge –
new link between North to South Docks, providing for
local traffic routing, and general movement, whilst still
allowing boat movements
New pedestrian bridge over the railway

Section 3.2

Significant site features include the Bride River and
low lying land/floodplain.

Section 4.1
The Bride River

It is recommended that the River Bride be treated in
two ways:
Firstly, the course maintained with improvements to
the channel and alignment and new walls at and north
fo the former Sunbeam Complex.
Secondly, edirection of the course of the river south of
the Sunbeam complex. The course of the river will be
relocated westwards to meander over low-lying
dedicated open space.
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Environment

Also in the Blarney Electoral Area, the proposed new
town at Monard, which is the subject of the Blarney
Special Local Area Plan, is designated in the
Council’s “Water Services Assessment of Needs
2004” document as requiring sewage treatment
works, an outfall, a water supply from the Cork
Harbour and City Scheme and a reservoir.

Objective DR 1-1
Drainage and
Flooding

It is a general objective to implement the
recommendations of the Office of Public Works
policies, as current in June 2004, in relation to flood
plains and areas sensitive to flooding

Section 7.6

Landscape assessment with details of river valleys
etc.

Section 4.1.7
Tower

Surface water discharging to the local river network
causes localised flooding problems and new
development may need to include attenuation or other
relief measures.

Section 5.4.2
Carrignavar

The main development proposals included in this plan
are focused around the village centre. Development is
avoided around the valley side to the west of the
village, which forms an important part of the village’s
setting and to the south of the village along the valley
floor,
which is prone to flooding.

Section 16.1
Cloghroe

Cloghroe is located approximately 8 kilometres north
west of Cork City, along the R579. Land to the north
of the R579 rises steeply towards Vicarstown. To the
south, between the main road and the
Owennagearagh River the land is flat and may be
prone to flooding closer to the river.

Transport

It is an objective to provide a new railway station at
Dunkettle including the provision of a park and ride

Section 5.3.7.

Policy TR 1-1
Rail Facilities
Section 5.2.11.

Population

It remains an objective, to re-introduce rail services,
north of Blarney, to villages such as Rathduff /
Grenagh. It is important that lands within proximity of
the existing rail line and stations, are safeguarded
from innapropriate development, which could
compromise this objective.
Approximately 130 hectares (gross) of zoned
residential lands have been identified, in the smaller
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Section 3.5.13.

towns and villages.

Section 3.5.14

The capacity of the zoned land in the smaller
settlements and villages in the Blarney Electoral Area,
is estimated at 2227 units.

Section 4.3.3
Tower

In order to consolidate the settlement and maintain its
distinctive identity within the green belt, new
residential areas to the north of the town are limited to
a number of smaller parcels

Environment

Policy DR 1-1
Drainage and
Flooding

It is a general objective to implement the
recommendations of the Office of Public Works
policies, as current in June 2004, in relation to flood
plains and areas sensitive to flooding

Section 7.1.6

In the Carrigaline electoral area, important pNHAs
include, the Lee Valley, Monkstown Creek, Lough
Beg, the Owenboy River, Templebreedy National
School, Douglas River Estuary, Fountainstown
Swamp, Minane Bridge Marsh and Ballincollig Cave.

Section 7.1.8

Cork Harbour is a Special Protection Area.

Transport

The National Roads Authority has a number of new
road proposals in the Carrigaline electoral area;
The proposed upgrading of the Ringaskiddy Road
(N28) to dual carriageway from the junction with the
South Ring Road (N25) at Bloomfield interchange to
Ringaskiddy. Route selection process initiated.
It is proposed to widen the South Ring Road to three
lanes between Sarsfield Road Roundabout and
Kinsale Road Roundabout, Douglas and Ringaskiddy
Road (N28).

Section 5.2.16.
Ports and Airports

The Deep Water Berth and Ringaskiddy Ferry Port
contribute greatly to the economic success,
particularly the commercial, industrial and tourism well
being of the south west region.

Section 5.2.18.

The closure of IFI at Marino Point and Irish Ispat at
Haulbowline provides the harbour area with two
opportunity sites which may allow the relocation of
port activities or other suitable uses.
Both of these sites are located within the boundaries
of the Midleton.

Population

In this Local Area Plan, approximately 60 hectares
(gross) of zoned residential lands have been

Section 5.2.10
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Section 3.5.12.

identified, in the smaller towns and villages.

Section 3.5.13

Carrigaline LAP:
Settlements and Other
Locations

The capacity of the zoned land in the smaller
settlements and villages in the Carrigaline Electoral
Area, is estimated at 1,010 units. This figure does not
include other new zonings that could also
accommodate new dwellings such as ‘town /
neighbourhood centre’ and ‘special’ zonings. It should
also be noted that these calculations do not include
any allowance for the capacity for housing to occur on
brownfield sites, through the conversion of existing
buildings, or within ‘agricultural areas’, including the
Rural Housing Control Zone and the Metropolitan
Greenbelt.

Ballincollig:
Section 1.1.7

To the north the potential for future growth is
constrained by the floodplain of the River Lee,
designated as scenic landscaspe. Part of the area
comprises the Lee Valley Regional Park and includes
the proposed Lee Valley Natural Heritage Area.

Zoning Policy R11

Medium density residential development (duplexes),
subject to flood protection measures.

Zoning Objective
O-03

Active open space for informal public recreation with
the option for a small portion of housing and
associated open space on the south-western part of
the site subject to flood protection.

Carrigaline
Section 2.1.7

The area to the south of Carrigaline is ultimately
constrained by steep hills forming the valley side, but
there is an extensive area of more gently undulating
land, above the level of the flood plain that is generally
suitable for development.

Section 2.1.6

To the west of the town the flood plane of the River
Owenabue and the steep hills that form its valley, limit
the potential for expansion.

Specific Objective
– R-06

Medium density residential development to include
provision of pedestrian walk from U-04 to Ballea Road
including provision of open space at the northern
triangular portion of R-06 for active recreation uses.
Any proposed development will take account of scenic
landscape designations on the southern part of the
site and protection of the flood plain.

Specific Objective

Active open space for informal public recreation
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– O-01

including the provision of an amenity walk along the
river bank and protection of the flood plain.

Cork City
Environs
Section 3.1.14

Surface water generally discharges to one of a
number of local watercourses that feed in to the
Tramore River. At times of heavy rainfall, the extent of
development in recent years has sometimes led to
floods occurring where flows have exceeded the
capacity of this river system. Future development
proposals will require detailed analysis to ensure that
the rate and volume of projected surface water
discharge is within the capacity of the receiving
system.

Ballinhassig
Section 7.3.2

The valley floor of the Owenabue River is prone to
flooding. It is important that any potential for
development in this area is adequately assessed to
avoid the risk of flooding and to avoid the risk of
pollution to the Owenabue River.

Section 7.4.5

Lands close to the village centre have been identified
to accommodate the residential expansion of the
village. A village centre site has also been identified
for mixed-use development, which includes the site of
the existing creamery. To the west of the village
centre site, a site has been identified which would be
suitable for an amenity area/neighbourwood scheme.

Objective R-02

Medium density residential development, to include a
20 metre wide tree planted buffer along the river bank,
the provision of an amenity walk along the river bank
and appropriate flood protection measures.

Section 7.4.4

The development boundary for Ballinhassig is largely
determined by topography and infrastructural
considerations. The main development proposals
included in this plan are focused around the village
centre. Development is avoided on the steep slopes to
the north of village, which form an important part of
the villages setting and to the south of the village
along the valley floor, which is prone to flooding.

Ballygarvan
Section 8.3.4

The valley floor of the Owenabue River is prone to
flooding. It is important that any potential for
development within the area is adequately assessed
to avoid the risk of flooding and the pollution risk to
the river.

Environmental

Section 2.7.2

Natural features, particularly the Lee, Curraheen,
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Glasheen and Twopot rivers, play an important part in
defining the physical character of the plan area..
Section 2.7.3

Aim of the Plan is:
To protect, manage and enhance the plan area’s
natural environment and ensure that environmental
and ecological issues are considered in all areas of
development.

Objective BW15
Areas of Natural
Heritage

To protect and enhance the ecological, historical,
amenity and landscape value of the identified areas of
natural heritage

Section 2.7.24
Landscape
Protection Zones
(LPZ).

1. CIT Sports Grounds
Located to the rear of the Cork Institute of Technology
(CIT) campus bordering the Curragheen River. It is
categorized in the City Plan, 2004 as an area with
potential for redevelopment as public open space.
Any further development should not encroach within
ten metres of the river bank and continue the
supplementary planting of trees.
2. Riverside Farm
Located along the Curragheen River, north of the CIT.
Identified as an area with potential for development as
public open space. A recent proposal for the
development of residential apartments includes the
retention of the significant landscape elements,
development of a public park with new tree planting,
the development of a walkway/cycleway and areas of
seating.
3. Inchigaggin Area
Located within the River Lee flood plain and bounded
by Inchigaggin Lane, the Curragheen River and the
Carrigrohane Road.

River Corridor
Objectives
River Lee

It is considered appropriate that areas within ten
metres of the river bank be retained and enhanced
through supplementary tree planting.
Restrict development within 10 metres of the river
bank
Development of new active recreational uses
Tree planting at Lee fields
Improvement of Walkway and Cycleway
Assess flooding / loss of river bank at Victoria Cross

Blackrock Village
AAP

Environmental

Section 2.0

Village Design Strategy Objectives:
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To enhance Blackrock Harbour to make it an
attractive focal point for the area by the improvement
of the harbour itself, and the creation of a new
pedestrian Harbour Square with new development
along its edges;
To implement a new public walkway connecting the
harbour to Blackrock Castle, as part of the wider
Banks of the Lee project
Section 2.1
Public Realm
Strategy

This strategy identifies a series of linked spaces which
will form the structure for the new village core. These
will maximise accessibility to high quality areas of
active and passive open space for residents and
visitors to the village. The design strategy for these
spaces includes maximising both physical and visual
linkages between the harbour, the village and the
historic parkland of the former Ursuline Convent
building.
Blackrock Harbour is the focus of the area’s
redevelopment and it is thus, of critical importance to
the village centre. The harbour floor is currently silted
in places and dredging is therefore necessary to allow
opportunities for active recreation in the water. In
addition, it may be necessary to excavate an area of
the harbour floor to provide increased depth. This
work will need to be supplemented by repair and
possible stabilisation of the harbour walls and
slipways.
A series of public realm improvements are required
around the harbour including the provision of a
boardwalk facility along the realigned Harbour.

Cobh Development
Plan

Environmental

There is an urgent need for a marina in Cobh, which
would benefit the towns tourist industry enormously.
Consideration could be given to developing the
potential of the Admiralty Quay in the town centre
which is under-utilised and presents something of a
visual disamenity at present.

Population

In 2000 Cobh is estimated to have c. 3,520 dwellings.
By the end of the plan period in 2011 CASP projects a
total of 5,990 households (15,900 persons with
average household size of 2.65 persons) for Cobh.
During the period 2002 to 2011, the local authority
estimated that Cobh will grow from 10,000 to 17,000,
an increase of 7,000 people. This population growth
will require a substantial increase in support facilities.
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Midleton Special
LAP

Population

The estimated population of the town in the year 2000
was 6,790 persons (equivalent to 2,180 households).
The County Development Plan 2003 estimates that by
the year 2011 this figure will have grown to about
10,150 persons (3,690 households). The scale of
development suggested in the Cork Area Strategic
Plan for the year 2020 will bring the population of the
town to about 22,700 persons (8,150 households).

Section 3.2.7.

Planning permission has been granted for major new
developments on the Marts and Water’s Edge sites.
Both of these include significant new car parking
provision. A new bridge over the river links this
development to the town centre and opens up this
area of the riverside for the first time.

Section 4.2.18

The aim is to ensure that there is a critical mass of
population in place near the new railway stations in
tandem with the provision of the new train services.

Environmental

The Ballinacurra River, located to the west of the
village, was traditionally used as a quay and several
prominent quayside buildings have been redeveloped
as apartments. Ballinacurra has also been a popular
location for new residential development.

Section 3.4.14
U-02

A pedestrian walk has been developed recently along
the banks of the Owenacurra River. The Cork County
Development Plan 2003 proposes to continue this to
the north, where objective U-02 seeks to:
U-02 Develop and maintain pedestrian walkway
through open space and along riverbank.

Section 3.9.4

Substantial areas have been reserved in the plan for
open space adjoining the banks of the River
Owenacurra as it passes through the town. In the
medium to longer term it is intended to link these
areas with similar land in the Town Council’s area to
provide the potential for a linear park linking the
northern parts of the town with both its centre and
Ballinacurra to the south.

Section 3.2.5

Section 3.2.19

Section 3.12.1
Flood Protection

As with many towns occupying low lying sites in
estuarial or river valley locations, without careful
management, Midleton is at risk from occasional
inundation by flood-waters. The town is at the
confluence of two river systems, the Owenacurra
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whose catchment stretches into the hilly area north of
the town, and the Dungourney whose catchment
crosses relatively flat land to the east.
The confluence of these two river systems occurs at
the upper reach of tidal waters and it is possible that
adverse tidal conditions could act to exacerbate storm
conditions in the river systems themselves.
Section 3.12.2

The town’s natural protection from such events has
been the ‘storage capacity’ for floodwater that is
provided by the flood plains of the lower reaches of
both river systems. In flood conditions, water spills
over the top of the river channel and floods adjoining
meadows rather than spilling into the town centre or
nearby housing areas.

Section 3.12.3

Over the last few years, a number of developments
have been allowed to erode the capacity of these
flood plains, and although a number of studies have
concluded, on a case by case basis, that these
developments will not critically reduce the
effectiveness of the flood plains, the scale of
development envisaged for the town arising from
CASP suggests that it is appropriate to undertake a
comprehensive review of the function performed by
the flood plains with a view to developing a lasting
flood protection strategy for the town.

Section 3.12.4

Current opinion suggests that such a strategy should
provide long-term protection from flooding for the
developed areas of the town against a 1 in 100-year
flood event. However, it may also be prudent, in the
light of the possibility of global climate change, to test
the resulting strategy for sensitivity to greater events,
possibly of up to a 1 in 200-year frequency.

Section 6.3.3

The Owenacurra River forms part of the northern
boundary to the site before flowing south through its
centre. The presence of the river raises two issues;
To what extent is the land on either side of it
susceptible to inundation by floodwater?
Can land located within the river’s natural flood plain
be utilised for development without increasing the risk
of flooding downstream of the site, particularly near
the town centre, in storm or adverse tidal conditions?

Knockgriffin/Water
ock
Section 6.4.1

To the east, part of the area lies within the river
Owenacurra’s floodplain.
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Section 6.4.2

Much of the Knockgriffin/Waterock area is close to the
River Owenacurra and is generally level and low lying.
Substantial undeveloped areas on the western side of
the river are within 1 km of the proposed locations for
the new railway station and are capable of being
served by access roads off the proposed Northern
Relief Road and are therefore open to consideration
as possible locations for new residential development
within a convenient distance of the new rail facilities.

Section 6.4.3

However, before any final decision is taken on
whether or not these areas can sustain development
in the future, it is important to establish a clear
understanding of the role played by those parts
nearest the river in the town’s natural system of flood
defence.

Section 6.4.4

It is important that the potential impact of all future
development on river flood plains is known before any
development takes place. The OPW have circulated
Flood Prevention

Section 6.4.5

Recommendations, which outline that for urban areas
anticipating further development a floodplain study
would need to contain a 100- year time frame

HOU 8-12

It is an objective of this plan to protect areas that form
an essential part of the floodplains from development.

HOU 8-13

Applications for planning permission for development
of areas half a hectare or more must be accompanied
by a flood risk assessment and proposals for the
storage or attenuation of run-off/discharges (including
foul drains) to ensure the development does not
increase the flood risk in the relevant catchments.

HOU 8-14

All new development must be designed and
constructed to meet the following flood design
standards: For urban areas or where other existing,
proposed or anticipated developments are involved the 100-year flood event is required.

Transport

According to the CASP proposals, by the year 2020,
Midleton will be the largest town (other than Cork City)
served by the Cork Suburban Rail Network. The
selection of the best site for the station that will serve
the town is, clearly, a most important issue not only for
the success of the rail project but also for the future
planning of the town as a whole.

Section 3.12.5
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Section 4.2.1

To the west the railway line crosses the River
Owenacurra by a small bridge and this could cause
both engineering difficulties in the construction of the
station and further difficulties in the management of
the flood plain. The potential impact of a new building
here on the effectiveness of the flood plain to provide
a natural defence for the town against future
inundation by floodwater could result in this area
being considered unsuitable for development
proposed.

Environmental
Section 3.2. 5

Recent development proposals have included
provision for the on-site attenuation of surface waterflows to reduce flood risks.
Figure 2.5 of this plan shows the scale of new housing
necessary in Carrigtwohill if the growth in population
and households on which the CASP strategy is based
is to be achieved. About 4,340 new dwellings will be
necessary during the years 2000 – 2020.

Section 5.2.2

It is important that the potential impact of all future
development on river flood plains is known before any
development takes place. The OPW have circulated
Flood Prevention Recommendations, which outline
that for urban areas anticipating further development a
floodplain study would need to contain a 100- year
time frame.

HOU 6-9

It is an objective of this plan to protect areas that form
an essential part of the flood plains from development.

HOU 6-10

Applications for planning permission for development
of areas half a hectare or more must be accompanied
by a flood risk assessment and proposals for the
storage or attenuation of run-off/discharges (including
foul drains) to ensure the development does not
increase the flood risk in the relevant catchments.

HOU 6-11

All new development must be designed and
constructed to meet the following flood design
standards:
For urban areas or where other existing, proposed or
anticipated developments are involved - the 100-year
flood event is required.

Transportation

The Cork Suburban Rail Feasibility Study identifies
land adjoining Barry’s Bridge for the development of
the new railway station in Carrigtwohill.

Section 4.3.3
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Population

The estimated population of the town in the year 2000
was
1,680 persons (equivalent to 540 households). The
County Development Plan 2003 estimates that by the
year 2011 this figure will have grown to about 8,140
persons (2,960 households). The scale of
development suggested in the Cork Area Strategic
Plan to 2020 will bring the population of the town to
about 11,700 persons ( 4,320 households).

Section 3.2.5

Blarney-Kilbarry
Special LAP

Environmental
MON 5-2

It is an objective of this plan to protect areas that form
an essential part of the flood plains from development.

MON 5-3

Applications for planning permission for development
of areas half a hectare or more must be accompanied
by a flood risk assessment and proposals for the
storage or attenuation of run-off/discharges (including
foul drains) to ensure the development does not
increase the flood risk in the relevant catchments.

MON 5-4

All new development must be designed and
constructed to meet the following flood design
standards:
For urban areas or where other existing, proposed or
anticipated developments are involved - the 100-year
flood event is required.
It is important that the potential impact of all future
development on river flood plains is known before any
development takes place. The OPW have circulated
Flood Prevention Recommendations, which outline
that for urban areas anticipating further development a
floodplain study would need to contain a 100- year
time frame.

Section 5.7.1
Floodplain
protection
HOU 6-4

It is an objective of this plan to protect areas that form
an essential part of the flood plains from development.

HOU 6-5

Applications for planning permission for development
of areas half a hectare or more must be accompanied
by a flood risk assessment and proposals for the
storage or attenuation of run-off/discharges (including
foul drains) to ensure the development does not
increase the flood risk in the relevant catchments.

HOU 6-6

All new development must be designed and
constructed to meet the following flood design
standards: For urban areas or where other existing,
proposed or anticipated developments are involved -

G34

Lee Catchment Flood Risk Assessment and Management Study
Inception Report

Plan/
strategy/project
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aspect (e.g.
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etc.)

Relevant Environmental Objectives
Environmental aspect (e.g. biodiversity,
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the 100-yearflood event is required.

Population

Section 2.3.8

Midleton Electoral
Area LAP

Environmental
Section 5.3.12

Framework to enable the development of a new
settlement of 5,000 dwellings at Monard. It is
envisaged that new housing at Monard is unlikely to
start being delivered until 2012 – 2014.

The Cork County Development Plan 2003 (as varied)
includes strategic objectives INF 2-8 and INF 2-9,
which respectively deal with the protection of river
channels and prevention of flooding.
In addition, the Office of Public Works (OPW) has
produced a series of objectives which they propose
should be applied to any development in flood plains,
including flood impact assessment. While the
DoEHLG has not yet responded to the OPW
document, it is prudent that the LAPs would
implement the objectives contained in the document.
It is a general objective to implement the
recommendations of the Office of Public Works
policies, as current in June 2004, in relation to flood
plains and areas sensitive to flooding.

Youghal Environs
Ballincurrig

Macroom Electoral
Area LAP

Section 3.1.11

Parts of the town centre are liable to tidal flooding.
Separation of the foul and storm-water drainage is
essential.

Section 7.2.1

Development is avoided around the Owenacurra River
valley, in order to protect important views and avoid
the risk of flooding.

Specific Objective
X-01

Opportunity site for the redevelopment of Ballincurrig
Woollen Mills for residential or mixed use
development. Any proposed development should
protect the character of the existing mill buildings,
avoid the risk of flooding from the Owenacurra River
and protect mature trees in the area.

Environmental

The Cork County Development Plan 2003 (as varied),
includes objectives INF 2-8 and INF 2-9 which
respectively deal with the protection of river channels
and prevention of flooding. In addition, the Office of
Public Works (OPW) has produced a series of
objectives which they propose should be applied to
any development in flood plains, including flood

Section 5.3.8
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aspect (e.g.
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etc.)

Relevant Environmental Objectives
Environmental aspect (e.g. biodiversity,
population, etc.)

impact assessment.
While the DoEHLG has not yet responded to the OPW
document, it is prudent that the LAPs would
implement the objectives contained in the document.
It is a general objective to implement the
recommendations of the Office of Public Works
policies, as current in June 2004, in relation to flood
plains and areas sensitive to flooding
Ballymakeery /
Ballyvourney

Section 3.3.2

It is also important that the landscape setting of the
village is adequately protected. This can be achieved
in part, by avoiding linear roadside development on
the approach roads, by avoiding development on the
prominent hillsides and ridges to the north and south,
and by avoiding development along the floodplain of
the Sullane River, which may be suitable for
recreation or amenity uses.

Coachford

Section 4.3.6

Coachford’s proximity to the River Lee may also allow
for some tourist opportunities to be developed within
the village.

Section 5.2.4

The River Bride flows through the southern part of the
settlement, and is an important angling river. Some
lands in close proximity to the River Bride may be
liable to flooding.

Section 5.3.6

Within the Killumney / Ovens area, capacity for new
development will be limited by the capacity of the
sewerage and water networks and also by the
assimilative capacity of the River Bride.

Killumney / Ovens

Population

Section 3.3.2

If development is to proceed in line with the
recommendations of CASP, then this growth figure is
equivalent to an additional 1,025 households in the
Electoral Area as a whole by 2011.
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APPENDIX I
Programme

ID

Task Name

1

Commencement

Physical %
Complete
100%

Thu 31/08/06

2
3
19

Start

Thu 31/08/06

Finish

PROJECT MANAGEMENT

0%

Mon 11/09/06

Mon 10/12/07

Progress Reports

0%

Mon 11/09/06

Tue 04/12/07

Steering Group Meetings

0%

Fri 15/09/06

Mon 10/12/07

35

Risk Management

0%

Thu 31/08/06

Wed 30/01/08

36

DATA COLLECTION

0%

Thu 31/08/06

Wed 22/11/06

37

Collate Available Data

80%

Thu 31/08/06

Wed 08/11/06

38

Identify Costs Where Not Freely Available

10%

Thu 09/11/06

Wed 22/11/06

39

Obtain Map Information

90%

Thu 31/08/06

Wed 13/09/06

40

Prepare Inception Report

100%

Thu 05/10/06

Wed 01/11/06

0%

Mon 04/09/06

Fri 23/03/07

41

SURVEYS

42

Channel & structure cross-section survey

0%

Mon 29/01/07

Mon 05/03/07

43

Delivery of Lower Lee survey data

0%

Mon 29/01/07

Mon 29/01/07

44

Delivery of Upper Lee survey data

0%

Mon 05/03/07

Mon 05/03/07

0%

Mon 20/11/06

Fri 23/03/07

60%

Mon 04/09/06

Fri 17/11/06

0%

Mon 20/11/06

Fri 26/01/07

20%

Tue 03/10/06

Mon 05/02/07

0%

Tue 06/02/07

Mon 26/02/07

0%

Mon 04/09/06

Fri 27/04/07

90%

Mon 04/09/06

Fri 27/10/06

45

Property survey

46

Defence asset survey - perparation

47

Defence asset survey - site work

48

Defence Asset Database

49
50

Defence Asset Condition Assessment Training
HYDROLOGICAL ANALYSIS

51

Stage 1: Preliminary Analysis

52

Stage 2: Detailed Analysis

0%

Mon 30/10/06

Fri 22/12/06

53

Stage 3: Integrated Analysis with Hydraulic Modelling

0%

Mon 02/04/07

Fri 27/04/07

54

Joint Probability

5%

Mon 30/10/06

Fri 16/02/07

55

Future Environmental and Climate Change

5%

Mon 27/11/06

Fri 13/04/07

0%

Mon 04/09/06

Fri 24/08/07

56

HYDRAULIC ANALYSIS

57

Cork Docklands modelling

80%

Mon 04/09/06

Fri 03/11/06

58

Cork Harbour Modelling

5%

Mon 16/10/06

Fri 30/03/07

59

Development of Lower Lee catchment models

5%

Mon 29/01/07

Fri 15/06/07

60

Development of Upper Lee catchment models

5%

Mon 05/03/07

Fri 20/07/07

61

Sensitivity testing

0%

Mon 26/02/07

Fri 13/07/07

62

Model Runs

0%

Mon 12/03/07

Fri 13/07/07

63

Flood hazard mapping

0%

Mon 18/06/07

Fri 10/08/07

64

Defence failure scenarios

0%

Mon 18/06/07

Fri 13/07/07

65

Option Evaluation

0%

Mon 07/05/07

Fri 24/08/07

0%

Mon 21/05/07

Fri 07/09/07
Fri 10/08/07

66

FLOOD DAMAGE ASSESSMENT

67

Flood damage assessment

0%

Mon 21/05/07

68

Flood risk mapping

0%

Mon 18/06/07

Fri 07/09/07

0%

Mon 04/09/06

Fri 02/02/07

69

SEA - Scoping Stage

70

Data collection & review

30%

Mon 04/09/06

Fri 27/10/06

71

Key issues & objectives

10%

Mon 30/10/06

Fri 24/11/06

72

Consultation & PI days

5%

Mon 27/11/06

Fri 22/12/06

73

Reporting

2%

Mon 08/01/07

Fri 02/02/07
Fri 31/08/07

74

SEA - Option & Appraisal Stage

0%

Mon 05/02/07

75

SEA - Reporting & Evaluation Stage

0%

Mon 03/09/07

Fri 02/11/07

76

FLOOD RISK MANAGEMENT OPTIONS

0%

Mon 11/12/06

Fri 09/11/07

77

Assessment of possible measures

0%

Mon 15/01/07

Fri 10/08/07

78

Assessment of potential strategy options

0%

Mon 09/04/07

Fri 31/08/07

79

Identification of Preferred Strategy

0%

Mon 11/12/06

Fri 09/11/07

0%

Mon 09/07/07

Fri 02/11/07
Fri 31/08/07

80

CATCHMENT FLOOD RISK MANAGEMENT PLAN

81

Agree CFRMP Structure

0%

Mon 09/07/07

82

Develop CFRMP

0%

Mon 27/08/07

Fri 02/11/07

0%

Wed 01/11/06

Fri 08/02/08

83

DELIVERABLES

84

Inception report delivery

0%

Wed 01/11/06

Wed 01/11/06

85

Hydrology report

0%

Fri 27/04/07

Fri 27/04/07

86

Hydraulics report

0%

Fri 24/08/07

Fri 24/08/07

87

SEA scoping report

0%

Fri 02/02/07

Fri 02/02/07

88

Preliminary options report

0%

Fri 31/08/07

Fri 31/08/07

89

Draft final report

0%

Fri 02/11/07

Fri 02/11/07

90

OPW Review/ Approval

0%

Mon 05/11/07

Fri 11/01/08

91

Prepare Final Report

0%

Mon 14/01/08

Fri 08/02/08

92

Issue Final Report

0%

Fri 08/02/08

Fri 08/02/08

93

PILOT PROJECT REVIEW

0%

Tue 14/11/06

Tue 26/02/08

94

Project Overview Meeting No. 1

0%

Tue 14/11/06

Tue 14/11/06

95

Project Overview Meeting No. 2

0%

Tue 06/03/07

Tue 06/03/07

96

Project Overview Meeting No. 3

0%

Tue 24/07/07

Tue 24/07/07

97

Project Overview Meeting No. 4

0%

Tue 20/11/07

Tue 20/11/07

98

Project Overview Meeting No. 5

0%

Tue 26/02/08

Tue 26/02/08

0%

Thu 31/08/06

Wed 24/01/07

0%

Thu 05/10/06

Wed 24/01/07

20%

Thu 05/10/06

Wed 24/01/07

0%

Mon 06/11/06

Mon 06/11/06

70%

Thu 31/08/06

Wed 29/11/06

99
100

PRIORITY WORKS
Cork Docklands (6 months)

101

Support development of Local Area Plan

102

Docklands Workshop

103

Flood Mapping Formats (3 months)
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