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NOVEMBER 2002 AND FEBRUARY 2002 FLOOD RISK MAPPING - IMPORTANT NOTES
AND DISCLAIMER

Flood risk mapping is provided with this report.

Please read the notes and disclaimers provided carefully to avoid incorrect interpretation of
the data provided on the maps contained in this volume. The maps must be used only in
conjunction with these notes, and must not be used in isolation. Use of maps signifies
acceptance of the disclaimers and exclusions set out therein. The maps are presented as a
bound volume and are not to be utilised, displayed or disseminated other than as a bound
volume.

These maps have been compiled using flood records taken on 14"/15™ November 2002 and 157 February 2002,
including assessment of best available information. The maps indicate the outer extent of the flooding from
analysis of information only and do not necessarily reflect the greatest extent of flooding suffered during the
events.

Areas of land included on the maps and outside of this flood extent might have flooded, but are not shown as
such on the maps. It should therefore not be assumed without further investigation that land outside of the
boundary is not susceptible to flooding.

The maps indicate the outer extent of flooding only. Localised high spots, elevated or protected structures or
properties shown to be within the flooded boundary might have been above the flood levels on the 14"/15"
November 2002 and 1% February 2220, and therefore might not be at risk from flooding.

While the maps have been quality controlled, their accuracy can not be guaranteed. Accordingly, these maps
should not be relied upon as the sole basis for the making of any decision. Further, the maps should be
interpreted only by an expert duly qualified to interpret these maps and when so interpreted, should not be utilised
without reference to other source information and data.

The information contained in these materials is provided for general information purposes only. While the authors
have done their best to provide accurate information, users are requested to inform Dublin City Council as lead
Authority of any suspected errors in the maps.

The Office of Public Works, Dublin City Council, Fingal County Council or Meath County Council make no
representations, warranties or undertakings about any of the information in these maps including, without
limitation, their accuracy, their completeness or their quality or fithess for any particular purpose.

To the fullest extent permitted by applicable law, neither the above authorities nor any of its members, officers,
associates, consultants, employees, affiliates, servants, agents or other representatives shall be liable for loss or
damage arising out of, or in connection with, the use of, or the inability to use, the information contained in these
maps including, but not limited to, indirect or consequential loss or damages, loss of data, income, profit, or
opportunity, loss of, or damage to, property and claims of third parties, even if the authorities have been advised
of the possibility of such loss or damages, or such loss or damages were reasonably foreseeable.

The Authorities reserve the right to change the content and/or presentation of any of the information contained in
these maps at its sole discretion, including these notes and disclaimer. Use of these maps is subject to these
disclaimers and exclusions and by using these maps, the user is signifying his or her agreement to be bound by
these exclusions and disclaimers.

These disclaimers and exclusions shall be governed by, and construed in accordance with, the laws of the
Republic of Ireland. If any provision of these disclaimers and exclusions shall be unlawful, void or for any reason
unenforceable, that provision shall be deemed severable and shall not affect the validity and enforceability of the
remaining provisions.

DECEMBER 1954 FLOOD RISK MAPPING - IMPORTANT NOTES AND DISCLAIMER

The 1954 Historical flood maps have been digitised from the 1955 Dublin Corporation (now Dublin City Council)
Report on Flooding 8" December 1954. The maps have been included as an historical record only. They do not
represent the existing flood risk in this area. The accuracy of these maps is unknown.
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1 EXECUTIVE SUMMARY

1.1 BACKGROUND

In 2001, Dublin City Council, acting on behalf of the Local Authorities in the Greater Dublin area,
commissioned a major study of foul and storm drainage needs in the area having regard to current
needs and for development horizons to 2011 and 2031. The work is being undertaken by the Dublin
Drainage Consultancy a consortium of Irish and international consultants, and includes extensive
modelling of foul and stormwater drainage systems, including modelling of a number of the smaller
river systems. The report arising from the Greater Dublin Strategic Drainage Study (GDSDS) is due
for publication in late 2003.

As an extension of this study, the River Tolka Flooding Study was commissioned by Dublin City
Council, in association with Fingal County Council, Meath County Council and the Office of Public
Works (as funding organisation) in 2002. The study arose from concerns regarding increased flooding
risk to properties along the River Tolka following a significant flood in November 2000, when many
properties were inundated particularly in parts of Meath and the Dublin City Council area. This report
sets out the findings of the River Tolka Study which was carried out by M.C. OSullivan & Co. Ltd.
(MCOS), on behalf of the Dublin Drainage Consultancy.

The River Tolka is the second largest river entering Dublin City in terms of its length and catchment
area, after the Liffey. It rises in County Meath and serves a catchment which is roughly divided in
three parts between a generally rural area in County Meath, a developing area in Fingal and a
substantially developed area in Dublin City Council. The river has a relatively flat gradient and is
characterised by small summer flows and a tendency to occasional extreme floods generally in
response to particular hydrological conditions (an extended wet period in winter time with a severe
storm at the end of the period giving rise to very high levels of run-off ).

Historically, the Tolka suffered a major flood in December 1954 which was the largest flood on record
at the time that this study was commissioned. The two other major floods for which records were
available were that of 6" November 2000 and a flood on 28" October 1880.

As the study was underway, a flood of major proportions hit the Tolka on 15" November 2002. This
flood resulted in peak river flows in Dublin City some 10% in excess of those estimated for 1954. At
the same time, the flooding conditions in Dunboyne and Clonee were extraordinarily severe with large
numbers of properties inundated. Analysis of the hydrological conditions giving rise to the flood
showed that the classic conditions for a severe flood in the Tolka obtained, namely, winter conditions
with heavy rain in the previous days and weeks leading to saturated conditions followed by a
sustained severe rainstorm of around 48 hours duration.

The objective of this study is to develop a comprehensive understanding of flood risk in the River
Tolka, particularly as it affects existing developed areas, including the development of a verified river
flooding model, and to develop a cost effective flood alleviation scheme to reduce risk while having
due regard to existing and future development in the catchment.

1.2 FLOOD RISK ASSESSMENT

It is generally considered that a flood relief scheme for a built up urban area should seek to protect
development against flooding for a design event of return period of at least once in 100 years (this
being the accepted OPW design standard for flood relief schemes in Ireland). In other words, the
scheme would reduce the risk of flooding to existing developments to less than a 1% chance in any
year. For the River Tolka, the design standard requires that a repeat of the November, 2002 flood
event could be accommodated by the proposed solution.

The modelling studies and the data collected from the November 2002 flood facilitated definition of the
areas at risk to flooding from the River Tolka. The principle areas affected are:
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« Dublin City Council; significant areas on both sides of the river between Glasnevin Bridge and
Luke Kelly Bridge with flood waters escaping from the river and inundating residential and
commercial properties. Flood levels are determined by the capacity of the channel, constraints at
bridges and other structures and the low level of riverbanks in critical areas. Secondary flooding
also occurs through the pipe drainage system in low-lying areas.

e Fingal County Council; in general, the floodplain of the river is largely undeveloped in the Fingal
County area between Mulhuddart and Finglas Bridge. Some local flooding occurred and
properties would be considered at risk in a number of areas where flood levels were close to
property floor levels and in some cases floodwaters were kept out by temporary dams (sand
bagging, etc). Nevertheless, a number of commercial and residential properties were flooded and
a significant section of the N3 National Primary Road at Blanchardstown was blocked for a
considerable period due to inundation with floodwaters from the Tolka.

e Meath County Council; severe flooding was experienced in Dunboyne and Clonee where a large
number of residential and commercial properties were flooded, some to substantial depths.
Coming on the back of a major previous flood in November 2000, the November 2002 flood
caused major distress and concern in this area as regards to the vulnerability of properties,
including many relatively recent developments in the area.

The November 2002 flood required review and revision of design criteria for river, bridge and culvert
capacities on the River Tolka and the analysis indicated that many of the recent structures were acting
as constraints to flow, increasing the scale of flooding upstream. At the same time, the limitations of
existing bridges, particularly in the Fingal County area, had the effect of increasing storage in the
floodplain and of reducing the potential flows downstream in Dublin City.

The study team have used a modern software framework to build a complex mathematical River Tolka
flooding model which simulates the hydrological and hydraulic processes giving rise to a major flood
event in the Tolka. This model allows estimation of flood levels for a variety of rainfall events and can
facilitate sensitivity analysis for different levels of development, impacts of climate change, impacts of
changes in storage in the floodplain or other changes to the river regime. In this way, the model
assists the understanding of existing flood risk but is also an essential tool in considering options for
flood alleviation. The model is a specialised tool to assist in estimation of flood events. Results must
always be regarded as approximations given the unpredictable natural conditions which give rise to
these events.

1.3 CATCHMENT CONDITIONS AND FUTURE DEVELOPMENT

As part of the study, detailed surveys were carried out to define the river channel, its floodplain and the
nature of development in areas at risk. This included detailed surveys of the channel and structures of
the river, topographical surveys of a wide area either side of the river, identification of developed areas
and representative levels of properties within these developments. This information was necessary for
the construction of the model and for determining flood risk in the study.

Detailed consultation with the Local Authorities and consideration of work done in the GDSDS Study
facilitated representation of the extent of historical urban development in the catchment, the current
level of development and likely future development. It was noted that approximately 1.4% of the Tolka
catchment would be considered developed in 1900 and this figure had increased to 8.2% by 1955. In
2002, an estimated 19.6% of the total area of the Tolka catchment is urbanised and this figure is
expected to increase to 30% by 2011 having regard to the current development plans and
development policies in the catchment. Moreover, looking at medium to long-term policies, particularly
the strategic planning guidelines and transport policies for the Greater Dublin area, it is concluded that
up to 35% of the River Tolka catchment will be urbanised by 2031.

Traditional drainage practice involves piping of stormwater from roofs, roads and other hard surfaces
of urban development directly to the river in the most efficient manner possible. This process leads to
increased flood flows following rainfall and correspondingly reduced low base flows in the river in dry
weather because of the reduced infiltration of rain water into the ground.

074515001Rp0030AFO3ADE .doc 2 Rev FO1



Greater Dublin Strategic Drainage Study River Tolka Flooding Study
Final Report

For future development, proposals set out in the GDSDS Study and summarised in the River Tolka
Study report for more environmentally sustainable urban drainage policies involving the application of
infiltration and attenuation storage systems to slow down run-off from new development, would offset
the worst effects of urbanisation on river flows, if effectively implemented. The implementation of
these policies should moderate the effects of urbanisation. However, for very extreme rainfall events,
when catchment conditions are saturated, it is not possible to evaluate the effectiveness of such
measures and a conservative approach is taken in the model in representing the effects of further
significant development on flood flows.

1.4 RIVER TOLKA CATCHMENT MANAGEMENT

In the context of the EU Water Framework Directive, now adopted in Irish Law, an integrated
catchment management approach is required for the River Tolka, in common with other catchments, in
order to protect the quality and quantity of water resources in the catchment and generally to conserve
and reinstate a satisfactory (good status) water environment. Both the urban and rural reaches of the
River Tolka suffer from significant environmental degradation associated with the limited water
resources in the Tolka River in dry weather combined with diffuse pollution from agriculture, urban run-
off and other sources.

It is recommended that a floodplain management plan be developed for the River Tolka as part of an
overall catchment management plan, in the context of implementing the Water Framework Directive to
encompass:

e Publication and maintenance of flood risk mapping as developed in this study.

e An updated flood awareness and emergency planning scheme. Dublin City Council are currently
lead provider for the Eastern River Basin District and have undertaken a review of the Major
Emergency Plan (MEP)

e Flood forecasting and flood warning arrangements including real-time rainfall and water level/flow
monitoring linked to the Dublin City Council telemetry system. A comprehensive study including
detailed recommendations will be contained in the Dublin Coastal Flood Risk Assessment Study
(DCFRAS) and will integrate the requirements identified in this report

 Arrangements at local level, put in place by the Local Authority in conjunction with Residents
Associations for local flood protection measures. Interim works are currently under construction or
in advanced stages of planning with a view to rapid implementation in all Local Authority areas.

e An ongoing programme of monitoring and maintenance of the River Tolka channel and its ancillary
structures.

e Systematic implementation of Sustainable Drainage Systems (SuDS) for new development in the
catchment.

e Co-ordinated planning and building control between the three Authorities in order to conserve
riparian corridors along rivers, prevent as far as practicable development within the floodplain
(ideally 1:100 year floodplain extent and a minimum of 1:50 year floodplain limit) and to ensure
that redevelopment of hrownfieldOsites incorporate appropriate measures to eliminate flood risk
for such developments.

Any new developments which are required to be implemented in the floodplain of the river must be
subject to flood impact assessment and must demonstrate that their implementation will not increase
flood risk elsewhere in the catchment.
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1.5 FLOOD ALLEVIATION SCHEME

The study considered a wide range of options for flood alleviation including channel improvement,
erection of flood defence works (walls and embankments), provision of bypass channels either locally
or from the Tolka to the River Liffey and provision of flood attenuation storage at different points along
the river.

The objective was to determine a practical scheme which could be implemented which would satisfy
the normal criteria for public capital expenditure, achieve the technical objectives of the scheme in
terms of reduction of risk to existing properties and for which environmental impacts would be
acceptable. In general, this resulted in selection of flood defence works (appropriate walls and
embankments), with local river channel improvements where it was necessary to lower flood water
levels. Storage attenuation options were identified but their implementation would not meet the
objectives of the scheme in terms of adequately reducing flood risk. Therefore, the optimum scheme
which has been developed for implementation comprises:

e Significant channel improvements in the Dunboyne area on the Castle Stream tributary including
channel widening/deepening and reconstruction of bridges combined with extensive flood
defence/containment works in the Clonee area and upstream to maximise retention of flood
storage between Dunboyne and Clonee while protecting existing properties.

e Upgrading of flood defence barriers in the Mulhuddart/Blanchardstown area to protect isolated
properties and the N3 Motorway.

e A combination of walls and embankments, together with local channel improvements in the Dublin
City Council area between Glasnevin and Luke Kelly Bridge in order to contain the design flood,
with reduction in flood levels at a number of critical locations as a necessary part of the scheme.

« Modifications to the pipe drainage system to prevent secondary flooding of low lying developed
areas from being backpounded by the River. These works include flap valves at pipe outlets to
the river and will also include some pipework diversion works together with temporary or
permanent pumping arrangements.

The detailed works are outlined in the report and are shown on the drawings attached. The drawings
also indicate the extent of the existing floodplain, the restrictions to the floodplain which will result from
implementation of the scheme and the extent of floodplains in undeveloped areas as guidance to
future development planning.

1.6 ECONOMIC ASSESSMENT AND IMPLEMENTATION
The economic assessment of the scheme resulted in the following conclusions:

e The full cost of implementing the River Tolka Flood Alleviation Scheme defined in this report is
estimated at .. O DW-in, inclusive of construction works, planning, overheads and annual
maintenance / management costs discounted to NPV. Costs developed are based on classical
procurement and implementation methods to assess the scheme using established criteria. The
capital public expenditure related to the scheme will be dependent on method of implementation
and responsibility for the works including Local Authorities, OPW, DoEHLG, NRA, Developers and
local landowners as stakeholders.

e An annual cost in present day terms for routine maintenance, management and monitoring of
flood conditions and flood relief in the River Tolka is allowed for at .. SHU DQQXP DQG
includes for a relatively modest extra over on current established systems.

e Using established criteria, a benefit/cost assessment has been carried out taking account of the
economic savings from reduction in flooding risk and associated savings in cost to emergency
services, traffic and social costs gives a benefit/cost ratio of 1.21 for the scheme. Therefore, the
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scheme is economically justified on the basis of established criteria for economic assessment of
flood relief schemes with a positive economic benefit compared to the cost of implementation.

The proposed works as detailed in section 9 of this report are implemented in three phases:

e Preliminary works already in progress which were commenced on an emergency basis in order to
reduce flooding risk in Dublin City Council (works well in hand) and in the Meath County Council
area (works commenced recently).

e Stage 1 Engineering Works representing the balance of measures required to complete an
Integrated Flood Alleviation/Protection Scheme.

e In parallel, the relevant authorities should implement all necessary modifications to the pipe
drainage systems to drain low lying areas ponded behind flood defence works.

Finally, overall structural surveys have been carried out of all bridges and riverside structures in the
study area. These identified routine defects requiring consideration of remedial works. The
responsible Authorities (OPW, Local Authorities, NRA, other stakeholders) should review these
defects and implement the necessary repair works to secure all structures covered by the scheme.

The implementation of a major flood relief scheme for the River Tolka requires a number of steps as
follows:

e Agreement in principle to the scheme on behalf of the relevant Local and National Authorities
and overall budget approval for its implementation

e Outlined design and statutory approval for the scheme involving necessary additional
investigations, environmental appraisal, preparation of planning documentation, public
consultation and the appropriate statutory processes including other processes vis a vis
relevant property owners. During this process, some refinement of the scheme may arise

e This is followed by procurement and implementation of the works. Procurement will have
regard to the requirements of National and EU regulations, leading to the appointment of
contractors, except where the work is carried out on a direct — labour basis.

The works can be carried out as a series of separate elements, provided all of the critical elements are
implemented so that they function as an integrated flood defence scheme in the context of a repeat
flood. This requires a logical approach to any phased implementation, which satisfies these technical
requirements.

1.7 CLIMATE CHANGE

Draft guidance developed in the GDSDS study for the effects of climate change on flood flows and
stormwater drainage design provide predictions of possible changes in climate impacts which would
affect the scheme. These include a potential increase in tide levels by up to 400mm in the next 100
years, a potential increase in winter daily rainfall depths by over 20% as well as likely reduction in
summer rainfall quantities. Because of the relatively chaotic nature of climatic events, there is limited
certainty regarding these predictions and therefore little basis for economic justification for
substantially higher expenditure to cater for additional climate impacts.

Sensitivity analyses were carried out using the River Tolka model which demonstrated that the
proposed scheme could accommodate an estimated 10% increase in rainfall depth, compared with the
once in 100 year historical event. If climate affects are demonstrated to increase flood risk to a greater
degree over time, further works may be required to supplement the scheme now recommended. Such
works could include provision of flood attenuation/storage schemes as modelled in the study which
have been shown to offer modest benefit in reducing flood flows and corresponding levels in the
Dublin City area.
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In summary, reasonable medium-term provision for climate change is accommodated within the
proposed River Tolka Flood Alleviation Scheme. However, it is not possible to satisfy the long-term
predictions in the GDSDS climate change policy document (draft) in full at this stage.

1.8 SUMMARY

The River Tolka Flooding Study identifies that substantial areas of urban development in the study
area are at risk of repeat flooding from the River Tolka. The separate Dublin City Coastal Flood Risk
Assessment (DCCFRA) study is examining the issue of tidal flooding of the coastal area. In addition,
the OPW will address a number of issues of general policy as part of the National Flood Management
review being undertaken. This report, therefore, focuses primarily on the technical measures needed
locally on the River Tolka for flood alleviation.

The report outlines the works required to reduce this risk to less than 1% annual risk. These works
comprise the River Tolka Flood Alleviation Scheme which include preliminary works currently being
implemented, together with the balance of works now identified in this report. In addition,
modifications to the urban drainage system will be required as derived from the GDSDS Pipe Network
Study.

The cost of implementing the proposed scheme is .. 32 M, with recommendations that an annual
budget for maintenance and monitoring be provided to the order of ... - SHUDQQXP 7KH VFKHPH LV
demonstrated to have a positive economic benefit with the benefit/cost ratio calculated at 1.06.

Implementation of the works constituting the River Tolka Flood Alleviation Scheme, as set out in this
report, requires a commitment of funding and compliance with all relevant statutory requirements.
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2 INTRODUCTION

2.1 BACKGROUND

In 2001 Dublin City Council, acting on behalf of the Local Authorities in the Greater Dublin area,
commissioned a major study of foul and storm drainage needs in the area having regard to current
needs and for development horizons to 2011 and 2031. The work was undertaken by a Consultancy
Consortium known as the Dublin Drainage Consultancy. This work will culminate in 2003 in the
publication of the Greater Dublin Strategic Drainage Study (GDSDS).

As an extension of this study, the River Tolka Flooding Study was commissioned by Dublin City
Council, in association with Fingal County Council, Meath County Council and the Office of Public
Works in 2002. The study is funded by the Office of Public Works. The study arose from concerns
regarding increased flooding risk to properties along the River Tolka arising from a significant flood in
November 2000, when many properties were inundated particularly in parts of Meath and in the Dublin
City Council area. The River Tolka Study has been carried out by M.C. OSullivan & Co. Ltd. (MCOS),
on behalf of the Dublin Drainage Consultancy.

2.2 STUDY CONTEXT

The River Tolka has a history of extreme floods with relatively low frequency going back over 100
years. As a result, it has been the subject of a number of investigations, the most significant of which
were carried out following previous significant floods in 1954 and 1986. In both of those studies, the
propensity of the River Tolka to severe occasional flooding was identified and specific remedial
measures were recommended which might alleviate or reduce the risk of flooding in the future. Some
of the 1954 proposals were implemented, notably widening and raising of the river walls of the tidal
section from Luke Kelly Bridge to Dublin Bay. No further work was carried out in the absence of a
detailed understanding of downstream effects of individual measures, along the River Tolka generally.

The River Tolka experienced significant flooding in November 2000 which resulted in extensive
damage to developments in the upper and middle catchments. Following that flood, it was recognised
that a full inclusive analysis of the rivers behaviour under a full range of potential flood impact
conditions (rainfall and extreme tide conditions) and having due regard to the extent of development in
the catchment over recent years and further planned development was urgently required. Therefore,
this study was commissioned and includes a major survey of all of the factors contributing to flood risk
in the River Tolka.

The work has included the construction of a complex river model which permits consideration of a
variety of rainfall, tidal and development conditions. This model then permits assessment of measures
to reduce risk and protect properties along the river, including the impact that these measures might
have upstream and downstream. In an iterative process, the model permits a combination of
measures to be identified to provide a consistent level of protection to properties at risk along the river.

The Tolka Catchment (refer to Figure A.1, Appendix A) essentially comprises three distinct areas as
follows:

e The lower catchment substantially within Dublin City Council administrative area where land use is
fully developed comprising largely residential and community development with some commercial
development.

e The middle catchment in Fingal County Council and in the Dunboyne/Clonee area of Co. Meath is
undergoing significant development with residential and commercial development competing with
agricultural use and with significant development pressures to extend the developed area within
the catchment.
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e The upper catchment in County Meath is largely agricultural, with certain concentrated areas of
development which are experiencing development pressures due to the proximity of the area to
Dublin.

Continued economic development in the Dublin area, the development of the National Road and Rail
networks and local public transport services and the provision of other essential infrastructure are
likely to lead to increased residential, industrial and commercial development within the catchment.
The study is required to consider how these developments might impact on flood risk in the catchment
and how these impacts might be managed.

2.3 STUDY AREA

The Tolka River is the second largest river to enter Dublin City in terms of its length and catchment
area, after the Liffey. As depicted in Figure A.1, Appendix A, the river rises west of the city in County
Meath near the Culmullin Cross Roads on the R125 roadway and is fed by a network of small
tributaries as it flows through Batterstown, Rathbeggan, Quarryland, Piercetown, Blackbull, Dunboyne,
Clonee, Mulhuddart, Blanchardstown, Finglas Bridge, Glasnevin, Drumcondra, North Strand and East
Wall to enter the sea east of the DART depot at Fairview Park.

It has a catchment area of 14,150 hectares, and drops 140m in 33.3 kilometres. This makes it a
relatively flat river, with modest gradient from source to sea. The upper-catchment can be described
as predominantly rural. The river in this area is little more than a stream with small meanders and low
banks with a relatively flat bed gradient of about 0.4%. It is roughly 2.5 m wide near Batterstown and 5
m wide just upstream of Clonee Bridge. Despite this, the upper catchment is subject to occasional
flooding with the flood plain extending up to 400 meters wide in places.

The profile of the river changes noticeably as it drops from an open, rural catchment upstream of
Clonee into the developing urban environments of Mulhuddart, Blanchardstown and Ashtown.
Through the formalised Tolka Valley Park, Botanic Gardens and Griffith Park, it becomes somewhat
wider and straighter, with generally higher and more defined grass banks. In its latter reaches through
Glasnevin, Drumcondra and Marino, the river becomes increasingly canalised, which is characteristic
of many inner city rivers where development extends almost to bank top. In this section, the riverbank
varies from natural riverbank to an ad-hoc arrangement of walls of varying height and robustness.
Below Drumcondra the river is also subject to tidal influence and the channel is wider with more formal
riverside walls in the lower section.

2.4 OBJECTIVES OF THE REPORT

The objective of the Report is to describe the results and recommendations of a comprehensive flood
analysis of the river including its tributaries, the Castle Stream and Twin Pinkeen streams. The
analysis included the development of a calibrated hydraulic and hydrological mathematical model
representing the characteristics of the River Tolka catchment. The model has the ability to map flood
risk for design rainfall events. Using model output and taking account of climate change and of current
and future land developments, the technical and economic merit of various options for flood
management of the river are presented within this report and an optimum scheme has been identified
and recommended.

Based on this analysis, a flood relief scheme has been developed to reduce risk to existing property.
Recognising the downstream effects of improvement works, the impacts of local flood alleviation
measures have been assessed in the context of the entire river system and measures recommended
for mitigating these impacts. Additionally catchment wide schemes such as storage attenuation and
possible river diversion options have also been assessed. The proposed flood alleviation scheme is
considered to offer a reasonable and affordable level of protection for all areas currently developed.
The scheme proposed would cope with the November 15", 2002 flood and the traditional once in 100-
year flood (1% risk of occurrence in any year), with a reasonable margin of freeboard.

The examination has endeavoured to take account of future development in the catchment having
regard to development policies of the relevant Local Authorities. The report recommends the use of
Best Management Practise (local storage and attenuation/infiltration schemes) for new development to
limit run-off increase from land-use change, but at the same time makes prudent allowance for any
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additional run-off impact which such development might give rise to. It also sets out criteria for new
development in or adjacent to the floodplain which should be adhered to so that future developments
will not be at risk to flooding or contribute to increasing flood risk to other areas.

One of the considerable uncertainties in future flood risk management is the possible effect of climate
change. The GDSDS report includes a review of current climate change models and their predictions
for Britain and Ireland. That review recognised the very considerable uncertainty in any climate
change predictions at this stage. Taking a medium-high scenario, it visualised that climate change
impacts at year 2080 could give rise to:

e Reduced river base flows in summer by as much as 40%
< Increased river flood flows by as much as 20% for winter conditions

e An overall increase in extreme tide level in the Dublin area by as much as 400mm, increasing the
predicted 200 year tide level in Dublin from 2.95m OD to 3.35m OD (Malin Head datum).

The scope of the River Tolka Study is to consider flood risk and development conditions to
approximately 2030. In that context, a partial provision of the long term (2080) climate change
predictions is considered desirable and is feasible within the safety margins of the scheme. However,
the study showed that full accommodation of the long term climate change predictions at this stage
would require a major scheme well beyond the scope of that required from consideration of historical
flood criteria. Such a scheme could not be economically justified.

In summary, the report has determined the measures required to provide a reasonable level of
protection to development within the River Tolka catchment taking due account of likely future
development and accommodating potential climate change impacts over the design period to 2030.

2.5 FLOOD RISK CONCEPT AND DESIGN STANDARDS

Flood risk in the future can be estimated using statistical methods from records of historical flood
events, subject to climate change allowance. In the case of the River Tolka, it is also necessary to
factor in the effects of potential development, leading to increased, runoff from the catchment going
forward.

For natural events such as river floods, it is not possible to design for the maximum possible flood
outcome since this approach would involve catering for an astronomical event, the likelihood of
occurrence of which might be extremely remote. For that reason, the design of flood relief schemes is
normally related to the concept of a design return period (e.g. once in 100 years). This requires
determining the probability of a flood event from available statistical data so that the risk of a particular
event can then be calculated. In this way, a once in 100 year event has an occurrence risk of 1% in
any year. This does not preclude occurrence of a similar event in the same year or successive years.

River flood alleviation must be considered in the wider context of risk. The risk of flooding
from rivers, local storm water networks or tidal events cannot be eliminated. However
measures can be implemented to mitigate affects and reduce their frequency.

Risk reduction must however be balanced with social, environmental and economic realities. For
example there is a 7% chance that a flood in excess of a 1000 year return period will occur in the next
70 years. Designing for such events could effectively require relocation of significant urban
populations and businesses. This would be the case in many low lying coastal and fluvial areas of
Ireland. Therefore the community as a whole, including those organisations representing their well-
being, and the insurance industry, must accept a best possible level of risk and take practical steps to
mitigate any future impacts where feasible.

In summary, the social, environmental and economic effects of endeavouring to eliminate all risk of
flooding are so severe as to make this option impractical. The objective in this flood study of the River
Tolka, therefore, is to establish a flood risk profile for the river, with particular reference to existing
developments within the potential floodplain, and to design a scheme which will give a realistic level of
protection which is considered to be the once in 100 year flood risk, i.e., a scale of flood for which the
risk of exceedance would be no more than 1% in any year.
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2.6 NOVEMBER 2002 FLOOD

As the study was under way, a major flood event occurred in the River Tolka on 15" November 2002
which subsequent analysis has shown exceeded the scale of any previous flood on record in the
catchment. This flood caused widespread damage to properties in Meath, Fingal and Dublin City and
represented a dramatic manifestation of the potential scale of flooding from the Tolka catchment and
vulnerability of developments, both old and new, along its route.

The three Local Authorities, OPW and the Project Consultants were able to obtain accurate records in
terms of flood levels, aerial photography, visual flood indicators and anecdotal evidence of properties
inundated for this flood. In addition to the scale of flooding, it was possible to observe the mechanism
of flooding in terms of flow paths, areas where flood defences were breached, levels of obstruction
experienced at bridges and other structures along the river and interactions with local drainage
systems. This information was systematically collected and has been used to validate the river model
and provides the basis for design and prioritisation of flood relief measures both currently under
construction and recommended in the report. Part of 8 planning and works implementation were fast —
tracked by the Local Authorities using their statutory powers, supported by the OPW.

2.7 REPORT OUTPUT

The report defines the history of flooding in the River Tolka, utilises the relevant historic data available
to develop a profile of flood risk for the catchment and summarises the outcome of modelling studies,
related to the 2002 and previous flood data, in order to quantify flood risk. It summarises options
available for flood alleviation in the catchment and identifies an integrated series of measures which
are recommended for implementation in order to manage flood risk based on technical, environmental
and economic assessment. Apart from engineering works, the report sets out appropriate
recommendations for catchment management, including the control of future development, operational
maintenance and monitoring as necessary elements of future flood risk minimisation in the catchment.

The report is accompanied by the following Volumes of Drawings:
e Drawings Volume I; Existing Scenario Flood Risk Maps

e Drawings Volume II; Future Scheme Flood Maps (including longitudinal sections)
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The report is based on detailed supporting Technical Studies, for which the following Technical
Reports are provided for record purposes as part of the Study:

Technical Report No. 1; Benefit/Cost Assessment

Technical Report No. 2; River Modelling Report

e Technical Report No. 3; Urban Drainage Accommodation Works (GDSDS Study Integration)
e Technical Report No. 4; Preliminary Structural Surveys Reports

e Technical Report No. 5; Environmental Appraisal Report

e Technical Report No. 6; Preliminary Geotechnical Report.
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3 HISTORICAL FLOODING — RIVER TOLKA

3.1 BACKGROUND/FLOOD HISTORY

The Tolka has a long, flat, mainly rural catchment with minimal reaction to short duration heavy rainfall
storms. However, the river does have a significant history of flooding after long steady rainfalls, with
lands adjacent to the river inundated a number of times during the last century. The extent of the
flooding during the November 2002 flood, has dramatically demonstrated the flood potential of the
river under critical rainfall conditions. The long flooding history is reflected in the Tolkals Gaelic name
[An Tulcalwhich means The Flood.

Prior to the 1960s, the bulk of the development in the catchment was within the Dublin Corporation
(now City Council) area. Accordingly, practically all historical flood records for the river are derived
from Dublin City Council records. These demonstrate that periodic extreme floods were experienced,
notably in 8" December 1954 and a less well documented event on 28" October 1880.

Prior to November 2000, the 1954 and 1880 were the two major floods on record. Other significant
floods on record were substantially smaller in terms of flood volume. This indicates that the occasional
extreme high volume floods recorded were due to particular rainfall circumstances, namely a
succession of intense rainfall events, during wet winter conditions when run-off from the catchment is
high. These caused substantial run-off from the entire catchment concentrating flows in the relatively
short stretch of the river from Dunboyne to the sea, resulting in floods well in excess of the channel
capacity. It is interesting to note that the flood of 26" August 1986 (Hurricane Charlie) which caused
major flooding of the Rivers Dodder, Dargle and other South Dublin rivers did not produce an
equivalent extreme flood in the Tolka.

The flood of 6" November 2000 equates closely with the two extreme historical events (1954 and
1880) mentioned and this was followed by a flood of even greater proportions on 14"/15"™ November
2002. The occurrence of these two major floods within a two-year period requires critical review of the
statistical model for flood prediction in the Tolka as well as consideration of whether recent factors
such as increased development in the catchment have altered the flood response mechanisms of the
river. In any event, any flood relief scheme should seek to protect properties from a similar repeat
event. From the available data Table 3.1 lists recorded floods occurring since 1880.

Table 3.1: Available Historical Flood Data

Ranking Date Estimated Flow at | Ranking Date Estimated
the outlet of the Flow at the
Tolka outlet of the
Tolka
1 14/15™ November 20022 97m%s 10 20" September 1946" 48 mils
2 8" December 1954 85 mis 11 23rd November 1898" 45 mifs
3 6" November 2000 76 mis 12 12" November 1915 42 mifs
4 28th October 1880* 71 mis 13 3 April 1909 37 mis
5 19652 59 m¥s 14 5™ February 1946 Minor Flood
6 26" August 1986° 57 mils 15 3" January 1948 Minor Flood
7 12th November 1901* 57 m¥s 16 19" December 1932 Minor Flood
8 1% September 1931* 54 m¥s 17 17" November 1916 Minor Flood
9 1968° 49 m¥s
Notes:

"From 1955 Dublin Corporation Report on the 1954 Flood (estimates only)...

’Recorded at Botanic Gardens station, The rating curve has been developed for flows up to 87 m%/s, flows in excess of
this should be treated with caution.

®Recorded at Drumcondra station.
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This table shows that the major flooding has generally been confined to the period between late
August and early December. Due to the flatness of the catchment and its retentive vegetation, spring
and summer storms have seldom produced flows of any major significance.

The historical data shows approximately 8 significant annual floods in the range 42 to 59m?s which
represents significant storms within a relatively limited magnitude range and against which it is
relatively straightforward to manage flood risk to property, since these flood flows can be largely
catered for by existing river capacity. However, the four major events in the table are of significantly
greater magnitude and flows of this order exceed the capacity of the river channel and its associated
structures resulting in property inundation. Moreover, the November 2002 flood is clearly the largest
flood in living memory in the River Tolka and its occurrence is likely to require review of all design
parameters historically applied to design of hydraulic structures, bridges, etc., on this river.

The November 2002 flood and its impacts are discussed in detail later in this report. However, the
following illustrations demonstrate the scale of flows and flood levels which occurred. Fig. 3.1 shows
the effects of the flood in the Botanic Avenue area where major property inundation occurred, while
Fig. 3.2 illustrates the conditions which obtained at Finglas Bridge during the flood.

Existing 16" Nov 2002 Flood

Figure 3.1 - Extent of Flooding on 16/11/02 downstream from Glasnevin Bridge Looking
towards Botanic Avenue

Existing 16" Nov 2002 Flood

Figure 3.2 - Extent of Flooding on 16/11/02 looking upstream from Finglas Rd Bridge
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