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1.1 Background

DBFL Consulting Engineers were commissioned by the Applicant to prepare a Site Specific Flood Risk
Assessment (SSFRA). Dwyer Nolan Developments Ltd. wishes to apply for permission for a Large-Scale
Residential Development (LRD) on this site, c. 1.5 hectares, located at the junction of Santry Avenue and
Swords Road, Santry, Dublin 9. The development site is bounded to the north by Santry Avenue, to the
east by Swords Road, to the west by Santry Avenue Industrial Estate, and to the south by the permitted
Santry Place development (granted under Dublin City Council Ref.s. 2713/17 (as extended under Ref.
2713/17/X1), 2737/19 & 4549/22).

The proposed development provides for 321 no. apartments, comprised of 104 no. 1 bed, 198 no. 2 bed,
& 19 no. 3 bed dwellings, in 4 no. seven to thirteen storey buildings, over basement level, with 3 no. retail
units, a medical suite / GP Practice unit and community/arts & culture space (total c.1,460sg.m), all
located at ground floor level, as well as a one storey residential amenity unit, facing onto Santry Avenue,

located between Blocks A & D.

This SSFRA was prepared to comply with current planning legislation, in particular the
recommendations of “The Planning System & Flood Risk Management - Guidelines for Planning

Authorities”.
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AlS Bank
o

Figure 3.1 - Site Location, Santry Avenue, Dublin 9 (Extract Google Maps)
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2 Planning System and Flood Risk Management Guidelines

2.1 General

“The Planning System and Flood Risk Management Guidelines for Planning Authorities”, November
2009 and its technical appendices outline the requirements for a Site Specific Flood Risk

Assessment.

This type of development is classified as a “highly vulnerable development” according to Table 2.1

of the Guidelines (see below extract).

Land uses and types ot development which include”:

Highly Garda, ambulance and fire stations and command centres required to be
vulnerable operational during flooding;

development P

(including Hospitals;

essential Emergency access and egress points;

infrastructure) Schools:

Dwelling houses, student halls of residence and hostels;

Residential institutions such as residential care homes, childien's homes
and social services homeas;

Caravans and mobile home parks;
Dwelling houses designed, constructed or adapted for the elderly or, other
people with impaired mobility; and
Essential infrastructure, such as primary transport and utilities distribution,
including electricity generating power stations and sub-stations, water and

sewage treatment, and potential significant sources of pollution (SEVESO
sites, IPPC sites, etc.) in the event of flooding.

Less Buildings used for: retail, leisure, warehousing, commercial, industrial and
vulnerable non-residential institutions;
development

Land and buildings used for holiday or shori-let caravans and camping,
subject to specific warning and evacuation plans;

Land and buildings used for agriculture and forestry;
Waste treatment (except landfill and hazardous waste);
Mineral working and processing; and

Local transport infrastructure.

Water- Flood control infrastructure;
compatible

de nt Docks, marinas and wharves;

Navigation facilities;

Ship building, repairing and dismantling, dockside fish processing and
refrigeration and compatible activities requiring a waterside location;
Water-based recreation and tourism (excluding sleeping accommaodation);
Lifeguard and coastguard stations;

Amenity open space, outdoor sports and recreation and essential facilities
such as changing rooms; and

Essential ancillary sleeping or residential accommodation for staff required
by uses in this category (subject to a specific warning and evacuation
plan).

*Uses mot listed here should be considered on their own merits

Table 3.1 Classification of vulnerability of different types of development

Table 2.1: Extract - The Planning System and Flood Risk Management Guidelines for Planning
Authorities
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Table 2.2 of the Guidelines indicates that this type of development is appropriate and compatible

with Flood Zone C that is, outside the 1000 year flood extents (see below extract).

_ Flood Zone A | Flood Zone B | Flood Zone C

Highly vulnerable Justification Justification Appropriate
development Test Test

(including essential

infrastructure)

Less vulnerable Justification Appropriate Appropriate
development Test

Water-compatible Appropriate Appropriate Appropriate
development

Table 3.2: Matrix of vulnerability versus flood zone to illustrate appropriate development
and that required to meet the Justification Test.

Table 2.2: Extract - The Planning System and Flood Risk Management Guidelines for Planning
Authorities

2.2 Flood Risk Assessment Stages

This site-specific flood risk assessment will use existing flood risk information to determine the
flood zone category of the site i.e. to check if the Guidelines Sequential Approach has been applied,

see Table 2.3 below for details.

Zoning proposal f
dev. proposal

Avoid
Highly Highly vulnerable and /
Substitute vulnerable? or leas vulnerahie?
P /;;‘9) o) ’fés; C@

\res) A\

Justity

" Prepare land use stralegy / detailed proposals
M Itha'[e for flood risk and surface water management as |4 |
' part of fiood risk assessment

Decision

Table 2.3: Sequential Approach Mechanism in the Planning Process
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Flood risk is normally assessed by a flood risk identification stage followed by an initial flood risk
assessment. The Greater Dublin Strategic Drainage Study (GDSDS), states that if the risk of flooding
is found to be low, there are no restrictions to development. However, if the risk is found to be
medium or above, a more detailed flood impact assessment stage must be approved which
includes an assessment of surface water management, flood risk and mitigation measures to be

applied.

As stated in “The Planning System and Flood Risk Management Guidelines for Planning Authorities”, the
GDSDS is noted as the most comprehensive of local authority guidance documents developed to
assist applicants in the preparation of their drainage design, including the drainage impact

assessment and it is considered a key reference document.

230146-X-Z-X-XXX-RP-DBFL-CE-0002 0
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3.1 General

[HL

The initial flood risk identification stage uses existing information to identify and confirm whether

there may be flooding or surface water management issues for the lands in question that warrant

further investigation.

3.2 Information Sources Consulted

Information sources consulted for the identification exercise are outlined in Table 3.1 below.

Information

Source

Assessment

Predictive and historic
flood maps, and

benefiting lands maps,
such as those available

on http://www.floods.ie;

OPW www.floodmaps.ie
and ECFRAMS website
consulted.

The proposed development is located
outside the extents of the 1 in 1000
year (0.1% AEP) of the Santry River (Fig
3.1).

Flood events were recorded by DCC on
the 24/04/1958 and 20/01/1965
approximately 300m to the south of
the site on Swords Road (Fig 3.2). A
Report produced by D.C.C. titled “Wad
River catchment Study - Full
Catchment Report Rev E ” concludes
the flooding was pluvial, originating
from the mostly culverted River Wad.
The proposed site is within the
catchment of the River Wad. It is noted
that a number of defence assets have
since been put in place downstream of
the site. We believe these works to be
the 1967 diversion via a culvert along
Ballymun Road to the River Tolka.

Information on the River Wad is not
available on the ECFRAMS website.

Refer to Appendix A - River Tolka
Flood Report and Appendix B - Wad
River Catchment Study for further
information.

The site is located over 6.5km from the
coast and outside tidal flooding
extents.

230146-X-Z-X-XXX-RP-DBFL-CE-0002 0
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[HL

Information

Source

Assessment

Management areas
available on
www.floodinfo.ie

OPW flood plans
www.floodinfo.ie website
consulted.

There were no OPW land commission
schemes or benefitting land zones
within the subject site’s boundary.

Ground Investigation
January 2019

Ground investigation
conducted by Gll on
adjacent site in January
2019 as part of Planning
Ref: 2713/17 & 2737/19
(directly south of the
proposed development).

Perched water was encountered in
one of the three boreholes conducted.

The stratification is consistent with the
groundwater vulnerability declared on
the GSI mapping.

Topographical maps.

OSI Maps consulted, site
topographic survey
undertaken and analysed.

No evidence found of flooding within
the proposed bounds of development.
Historic maps (1888-1913) (Fig 3.3)
were consulted. No evidence of
previous water course or culvertin
vicinity of site.

Information on existing
public sewerage
condition and
performance;

GDSDS performance maps
for existing sewerage in
the vicinity of the subject
site examined.

GDSDS flood mapping shows that the
site is outside the Santry River
catchment (Fig 3.4).

Alluvial deposit maps of
the Geological Survey of
Ireland. These maps,
while not providing full
coverage, can indicate
areas that have flooded
in the past.

GSI maps consulted.

The site consists primarily of till
derived from limestones. Refer to
Figure 3.6.

Groundwater vulnerability is low. Refer
to Figure 3.7.

Subsoil permeability is low. Figure 3.8

Locally important aquifer-Bedrock
which is moderately productive only in
local zones. Refer to Figure 3.9.

Study on River Wad
Catchment

River Wad Drainage
Catchment Study Nicholas
O'Dwyer Consulting
Engineers.

The site was found to be within the
catchment of the River Wad (Fig 3.5).
The lower section of the Swords Road
downstream of the site is also within
the catchment of this River explaining
the historical flooding event. D.C.C.
has carried out a study on this river

230146-X-Z-X-XXX-RP-DBFL-CE-0002 0
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Information Source Assessment

catchment and the report can be
found under heading ‘Wad River

catchment Study - Full Catchment
Report Rev E’ on D.C.C's website.

Hydrogeological Impact AWN Consulting. A hydrogeological Impact Assessment
Assessment was completed for the site by Awn
consulting under a different cover on
18/06/2021. It was found that the
proposed basement will have no long
term impact on water levels in the
overburden or underlying aquifer and
no impact on the current water body
status. The bedrock water table will
not be affected by the excavation

works.
Dublin City Council Dublin City Council The site which is located within the
Development Plan 2022 - | Development Plan 2022 - | Wad catchment is addressed and is
2028 2028 targeted within the life of the DCC

development plan. The provisions are
set out as below;

Section 9.5.3 - Flood Management SI19
- Provision and Upgrading of Flood
Alleviation Assets: To facilitate the
provision of new, or the upgrading of
existing, flood alleviation assets where
necessary and in particular, the
implementation of proposed flood
alleviation schemes, on the Santry,
Camac, Dodder, Wad, Naniken, Mayne,
Tolka and Poddle rivers as well as
Clontarf Promenade, Sandymount/
Promenade (northwards towards
Irishtown Nature Park subject to the
outcome of a flood/ environmental
study), Liffey estuary and any other
significant flood risk areas being
progressed through the planning
process to completion during the
lifetime of the 2022-2028 Dublin City
Development Plan, with due regard to
the protection of natural heritage,
built heritage and visual amenities, as
well as potential climate change
impacts

SIO10 OPW Flood Relief Maintenance:
To support and facilitate the OPW in
its duty to maintain flood relief

230146-X-Z-X-XXX-RP-DBFL-CE-0002 0
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schemes completed under the Arterial
Drainage Acts, 1945-1995, including
the schemes at River Dodder (Tidal),
River Tolka, River Wad (Clanmoyle)
South Campshires and Spencer Dock.

It is not clear from the clear from the
development plan as to whether the
proposed site will benefit directly from
these objectives. It can be assumed
that the site will benefit indirectly from
the development plans objectives.

Table 3.4 - Information Sources Consulted

oy

e

Figure 4.1 - Extract from ECFRAMS Mapping

(Site is to the south of the Santry River 0.1% AEP Flood Extents.)
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Figure 3.2 - Extract from ECFRAMS Mapping, Location of 1958 Flood Event
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Figure 3.3 - Extract from OSI Historical Mapping (1888-1913)
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Quaternary Sediments 1:50,000 Ireland ITM

Lithology Till derived from
limestones

Quaternary TLs
Sediment

Zoom to

Figure 3.6: Extract - Quaternary Sediments 1:50,000 Ireland (ROI) ITM (GSI Maps)

National Groundwater Vulnerability Ireland

Vulnerability Category L

Vulnerability Description Low

Figure 3.7: Extract - Groundwater Vulnerability (GSI Maps)

230146-X-Z-X-XXX-RP-DBFL-CE-0002 0
February 2024 15



Mixed Use Development (LRD), Santry Avenue, Dublin 9
Site Specific Flood Risk Assessment

Subsoil Permeability: Low

Subsoil IE_GSI_ssPm_40K_213099
Permeability
Unique ID

Subsoil
Permeability
Code

Subsoil
Permeability
Description

Zoom to

Figure 3.8: Extract - Groundwater Subsoil Permeability (GSI Maps)

Bedrock Aquifer

AquiferCat LI

Agquifer Locally Important Aquifer -
Description  Bedrock which is Moderately

Productive only in Local Zones
Area (km2) 1,309.36

Zoom to

Figure 3.9: Extract - Groundwater Resources (Aquifers) (GSI Maps)
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3.3 Source - Pathway - Receptor Model

[HL

A Source-Pathway-Receptor model was produced to summarise the possible sources of

floodwater, the people and assets (receptors) that could be affected by potential flooding (with

specific reference to the proposals) and the pathways by which flood water for a 0.1%AEP (Annual

Exceedance Probability) and 1% AEP storms could reach the receptors. This table provides the

probability and magnitude of the sources, the performance and response of pathways and the

consequences to the receptors in the context of the post primary development proposal.

Source

Pathway

Receptor

Likelihood

Impact

Risk

Tidal

Tidal flooding
from coast
6.5km away.

Residents (people)
development,
visitors and the
buildings
themselves and
other property
such as vehicles
located in basement
car park.

Remote

High

Very Low

Fluvial

Flooding from
Santry River.

Residents (people)
development,
visitors, Road
Bridge and the
buildings
themselves and
other property
such as vehicles
located in car park
areas, basement.

Remote

High

Low

Surface
Water -
Fluvial

Flooding from
River Wad.

Residents (people)
development,
visitors and the
buildings
themselves and
other property
such as vehicles
located in car park
areas, basement.

Remote

High

Low

Surface
Water -
Pluvial

Flooding from
surcharging of
the
development's
drainage
systems.

Residents (people)
development,
visitors and the
buildings
themselves and
other property
such as vehicles

Possible

High

Moderate

230146-X-Z-X-XXX-RP-DBFL-CE-0002 0
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Source

Pathway

Receptor

Likelihood

Impact

Risk

located in car park
areas, basement.

Surface
Water -
Pluvial

Flooding from
internal
sources -

overland flows.

Residents (people)
development,
visitors and the
buildings
themselves and
other property
such as vehicles
located in car park
areas, basement.

Possible

High

Moderate

Surface
Water -
Pluvial

Flooding from
external
sources -

overland flows.

Residents (people)
development,
visitors and the
buildings
themselves and
other property
such as vehicles
located in car park
areas, basement

Possible

High

Moderate

Groundwater
Flooding

Rising GWL on
the site.

Residents (people)
development,
drainage
infrastructure,
basements,
visitors and the
buildings
themselves and
other property
such as vehicles
located in car park
areas, basement

Possible

High

Moderate

230146-X-Z-X-XXX-RP-DBFL-CE-0002 0

February 2024

18



Mixed Use Development (LRD), Santry Avenue, Dublin 9
Site Specific Flood Risk Assessment

Source Pathway Receptor Likelihood | Impact | Risk
Human or Petrol Areas of Possible High Moderate
Mechanical interceptor development
Error and draining to the
(Pluvial) hydrobrake. surface water

network; Residents

(people)

development,
visitors and the
buildings
themselves and
other property
such as vehicles
located in car park
areas, basement.

Table 3.5 - Source - Pathway - Receptor Analysis
3.4 Source-Pathway-Receptor Model Results

It is clear from the above flooding analysis that the proposed site is not at risk from tidal or fluvial

flooding due to its geographic location and topography.

There is a moderate risk of groundwater flooding the basement of the site. GSI records state that
groundwater vulnerability is low. A ground investigation conducted by GIl on an adjacent site in
January 2019 as part of Planning Ref: 2713/17 & 2737/19 (directly south of the proposed
development) noted that perched water was encountered in one of the three boreholes drilled
but no significant water bearing gravels were identified. It has also been noted that no
groundwater was encountered during the construction of the basement on the development to
the south (planning ref: 2713/17 & 2737/19). A full site investigation will be undertaken prior to
construction and following grant of planning approval, the basement design/construction will take

the findings into account.

There is also a moderate risk of pluvial flooding due to the potential surcharging and blockage of

the proposed drainage network.

230146-X-Z-X-XXX-RP-DBFL-CE-0002 0
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4.1 Initial Pluvial Flood Risk Assessment

The flood risks to the proposed residential development identified from Stage 1 are a moderate
risk of groundwater flooding of the underground drainage system and basement and a moderate
risk of flooding due to the potential surcharging, blockage and mechanical failure of the proposed

drainage network.

The Source-Pathway-Receptor model identified that there could be potential for pluvial flood risk
within the development site related to the drainage system that could cause local flooding unless
it is designed in accordance with the regulations e.g. Greater Dublin Strategic Drainage Study
(GDSDS) and to take account of flood exceedance for storm return periods exceeding 1%AEP

(Annual Exceedance Probability).

Proper operation and maintenance of the drainage system should also be implemented to reduce

the risk of human or mechanical error causing pluvial flood risk from blockages etc.

Finally, the Source-Pathway-Receptor model identified that there could be potential for
groundwater flood risk within the development site. A detailed site investigation will be carried out
prior to construction, following grant of planning approval. It should be noted however that there
was no groundwater encountered during construction of the development adjacent, to the south

of the proposed development.

4.2 Flood Zone Category

Following the assessment of the flood risks to the site and the available information it is
considered that the proposed site is located within Flood Zone Category C as defined by the
Guidelines and as indicated by the ECFRAMS maps - refer to Fig 3.1. Therefore, the proposed
residential development on the subject site is appropriate for this flood zone category, and a

justification test is not required.

230146-X-Z-X-XXX-RP-DBFL-CE-0002 0
February 2024 20
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4.3 Mitigation Measures

Proposed mitigation measures to address residual flood risks are summarized below;

MT1.

M2.

M3.

M4.

M5.

The drainage network is designed in accordance with the recommendations of the GDSDS
and provides attenuated outlets and associated storage up to the 100 year event plus 20%

climate change.

The proposed drainage system including the tanked attenuation system to be maintained

on a regular basis to reduce the risk of blockages and unidentified damage.

A maintenance contract for the hydrobrake should be entered into with a specialist

maintenance company.

In the event of storms exceeding the design capacity of the drainage system, water will be
routed away from the proposed buildings onto green areas. Overland flow routes for

pluvial events should not be built on or become blocked off.

All proposed finished floor levels are at minimum 400mm above the calculated water level

of a 1in 100yr storm event.
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5 Residual Risks

There is a low risk of pluvial flooding of the development from surcharging of the development's
drainage system. However, the surface water network is designed in accordance with the
recommendations of the GDSDS and provides attenuated outlets and associated storage up to

the 100 year event plus 20% climate change.

DBFL CONSULTING ENGINEERS
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Mixed Use Development (LRD), Santry Avenue, Dublin 9
Site Specific Flood Risk Assessment

Appendix A - River Tolka Flood Report
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 Arising out of ﬂ.aoding of xaanymn Road on the 8/12/&954 and, 1o
2 minor extent, on submsequent occasions, 8 surface water dralnage
exanination 6f the area has been carried out: The original flooding

 of 1954 was due to (1) chokage of the Wad bridge at polnt'B, which

oaused the Wad River to flow down Ballymun Rodd with suhsequmt ﬁonding
at G e the Claremont Stream, and (2) insufficient capacity of the
surface water drainage system of ‘Ballymun Road fiself. - Remedial
proposals in respect of these itews are sei out below. The aitached

_plan, to soale 2% =1 mile. aZaborates t.he painte made. -

(1) WadBridge o
" The catchment area draining o Wed Brid&a a‘t Bis 526 aores, mainly

ﬁesompase& of grasslands, Zor which a sapacity of 6,260 cunins being 10 cumins

per acre should be provided, Thls would keep it generally uniform with -
the downgirean oulverti ospacities which are known to behave adequately.
At present the Wad is piped Frca A to B in & 36-in. pipe of capscity
2,500 owmins. This pipe was choked but has now been cleaned and a grid
placed ab A,  Wad Bridge itself (B) is a large culvert 3'9" wide'by
498" nhigh (arched) but is cbstructed by a gas main and E.5,B. cables.
The wateymain in this road wag carried under the culvert. The
cbstruction by the gas main ia only minor, but the E.5.B, cables
diminizh the area of flow to 3'9" wide by 1'10" high. It has been
fmuﬁ poaaibla Lo despen the oulvert gso as to give an area of flow
mf.’ 3'9" by 2'8" high under the csbles; this gives ‘o ‘cspacity approximating
o 6,000 cumins. As a temporary exgedient this is adequate but due to
t.ha probability of siltingeup would not be satisfactory as a permanent
arrangement.. 1t is proposed therefore that when plans are made'in
respect, of the Collins Avenue Extension,in which I understand Messra.
Wates are interested, the Wad should be culveried along the line AD,
thus by-pasaing the tortuous course ABCD. The section BCD would
require to be piped in & small slzes The proposed realigmment would
be chbstructed by a watermain, 2 gas main and two lines of E.5.8. oil
£illed cables at A; these will require alteration, and it will be

... noted from the attached letter of the 24/9/1955 from the E.S5.B. that

" “the latter are prepared to undertake ihe cable alterations free of

...eost to the Corporation. They algo, offer a asniribution of £20
towards cleaning of the culvert which is reasomable, having regard

to the fact that the cables were carried through. the culvert, to the
best of my knowladge, with the spproval of Dublih County Couneil,
the responsible local authority provious to 1953. It is mamanded
that the E.8.B. proposals as set out in theirs of the 24/9/1955 be
accepted and that. they be informed, ’69 that effect.

The Gas Gm;zm:y. by letter of the 5/10/1955, have indioated their
willingness to alter their maln in the culvert when required; they '

ghould be requested to transfer this offer to cover alterations at A
when the Collins Avenue Extension becomes more real.

In addition to the above, at the lowest rosd point be:twe@n A. and B,

. i\p\ze 9-inch cutlets have been made from the road chammel through the eaat
ik of Ballymun Rosd to permit copious romd drainage to the ¥Wad Riv
o (,)stream of the eulvart at B, e ﬁh .
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To/ (2) . .22,11.1955
City Enginger : :

(2) Ballymun Road

The surface water drainage of Ballyuun Road is non-uniform, consisting,
in part, of 2 stone built drain gqual in eapacity to & 12-inch pipe, and for-
the remainder of s 9-inch plps. There are insufiicient manholes snd gullies,
the dralrnage of the east ohannsl between B and ¥ consists only of gripes
cut into the readside ditch, The drainage ares involved is estimated at
59 aeres to the point G and pipe sizes of 15" - 18" would be required to
desl with this as the present sysitem is inadequate., Due to the fall
gouthwards to the Ularemont at G, surplus drainage accumulates at ¢

with resultant flooding; temporary provisien for this will be made by
installmg a mmber of arterial gullles.

The Speclal Works Department have at present road improvemeni proposals
in respect of Ballymun Road before them. Provision for adequate drainage of
the road sheuld bs included in the svhaue prepavred; this has bsen indicated
verbally to who appears dn agmemsnt. The area of 59 acres to

 be provided for is shown coloured "orange” on attached plan.

At the point ¢, the road valley at the Claremont Stresam, there are
seven gullies which ars readily choked with leaves, It is proposed thevelore
as s safeguard 1o 1lift four of these gullies and replace them with arterial
gullies, three of which can be sited to give direci access to the Claremont
Stream. This will zive vastly iusproved cutlet capacity and provide drainage
less lisble to ohokage. This work can be sarried out by this depariment
to the Paving Department's order, who have verbally agreed with the proposal,

To sunmarise the polais made sbove:=- ; -

(a) The E.5.B, and Gas cmpany propogals should be agresd to as
set out above;

(b) Provision in the Collins Avenue Sxtension should be made for
straightening the Wad Rivery

(o) The Ballymun Road improvement scheme being prepared by Special
Works Department should provide an sdsquate road drainage system;

(d) The Paving Departuent should be imstructed to issue an order to
this departuwent {o install four arterial gullies at the Clarsmont
Stress . 8% ﬁa.llymun Road.,

Jﬁc‘(}(} ! O!lt!Qto!vﬁtt‘ol“;tol.oo&c0"-..0..
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- £looding recurring st this point, Purther to stefe if the gullies

CITY ENGINEFR'S DEPARTMENT

JHR/MI 29th January, 1965

Report to City Egggmer.

Ret Council Quostion No.29.

wishes "o ask the City
Menager to ghate the ceause of the recent flooding et Sanbtyy, and
if he oould indicebe what remedial measures ho proposes to preovent

wore in working order in the neighbourhood, end if there:is eny
povision o compensete persons who have suffered losses by flooding,"

The omuge of the flooding was due to the partisl chokage
of the protecting grids at the south east corner of Buckley's Sports
Field in the Albert College Grounds. Upstresn of these grids, the
Wed River ig in open oub and runs along sdjecent to the vear of o
mizber of industrial sites. Hedges out et the rear of these indusirial
gites, together with factory refuse, large ting, plastic bags, etes wers
embedded in the grid, and caused the chokage. While it is probeble
that the grids were clear prior to the flood, as they are cleared by
our routemen at least once & fortnight, and more frequently in inclement
waather, the flood water would carry debris from the open benks of
the river down to the grids im a very short time. As this river is
in privebe lands, the Corporation have not control of the cajchment.

The cause of the flooding on the rosdway &t Santry arose
besause the weaber, being uneble to enter the culvert, re-routed itmelf
overground and flowed to the lowest part on the roadway and wes
impounded there« The gullies on the roadway could be oxpected to
deal with road dreainsge, and were overpowered by this excoss {lows
There sre seven gullies in the vicinity of the hollow, and it is
probable that some of these choked during the flood as considerable

silt and papers wqua.d be carried o them,

These gullies were cleaned on the following dates, the Tth,
8th, ldth, 17‘&11, 18th and 20th December, 1964,

Following this flooding, it is proposed to alber the layout

- of the gullies in the rosdway so thot simlilar type of £looding would

be carried by the gullies more swiftlys In view of the development

at Bellyman Housing Projeot, and the congequent increese in run~off from
the upper oatohment, it will be necessary to earry out major improwve
ments to the culverting of the Wad River by diversion of the upper
reaches to eithey the Tolka River or to the Claremont Stream. This
invegtigation will be put in hends within the next six months, and
should be com:pletad within two yearse

There is no proviq ion for compensebion for those who suffered
losses by floodings
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Mixed Use Development (LRD), Santry Avenue, Dublin 9
Site Specific Flood Risk Assessment

Appendix B - Wad River Catchment Study
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1.1

1.2

1.3

INTRODUCTION

BACKGROUND

Nicholas O'Dwyer Ltd was appointed by Dublin City Council (DCC) in December
2009 to carry out a full catchment study of the Wad River. The study was project
managed by Dublin City Council and was funded by the Office of Public Works
(OPW).

STUDY CONTEXT

The purpose of the Study was to examine the hydraulic performance of the
existing surface water drainage system and recommend works to improve flood

protection within the Wad River catchment.

STUDY AREA

The Wad River drains a catchment area of approximately 483 hectares, including
parts of Ballymun, Santry, Donnycarney, and Killester to the seafront at Clontarf
in north County Dublin. The Wad River, originally in open channel, has been
completely replaced with culverts and pipelines of varying dimensions over the 6
km route from Albert College Park on Ballymun Road to the seafront at Clontarf
Road.

The Wad River catchment area formerly included parts of Glasnevin to the west of
Ballymun Road. The surface water flows from this area (approximately 227
hectares) were diverted via a new culvert along Ballymun Road to the River Tolka
in 1967. This diversion scheme was carried out to alleviate flooding problems
further downstream in the Wad River catchment at Collins Avenue. An overflow
from the new diversion culvert to the original Wad River culvert at Albert College
Park was included as part of this scheme. This small 375 mm diameter overflow
was removed by Dublin City Council in December 2009. However, the pipe’s
carrying capacity was insignificant and therefore this overflow had little impact on

the catchment.

The extent of the catchment and the route of the main Wad River culvert is
highlighted in Figure 1.1 and shown on attached Drawing No. 20446-01.
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1.4 HISTORICAL FLOODING

There have been a number of historical flooding events reported within the
catchment area of the Wad River, as detailed below in Table 1.1. The locations of

these historical flooding events are highlighted in Figure 1.2.
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Table 1.1 - Historical Flooding Events within Wad River catchment.

Date Location(s) ¥ Comments
December 1954 Ballymun 44.5 mm at Clontarf
June 1963 Collins Avenue 43.9 mm at Clontarf ()
January 1965 Collins Avenue N/A
February 2002 Clontarf 2.95 m OD at Dublin Port ¥
August 2008 Clanmoyle 76.2 mm at Dublin Airport (¥
July 2009 Clanmoyle 42.4 mm at Dublin Airport ()
October 2011 Clanmoyle, Howth Road 71mm at Dublin Airport ?
(1) - Flooding Locations from Office of Public Works
2) - Rainfall data from Met Eireann
(3) - Tidal data from Dublin Coastal Flooding Report by Royal Haskoning

Note: More extreme events were identified at local locations.

The construction of the partial diversion of the Wad River to the Tolka River was
intended to reduce flood risk to properties downstream of Ballymun, which were
flooded during the rainfall events of December 1954, June 1963 and January
1965. However, the extreme rainfall events of August 2008, July 2009 and
October 2011 resulted in damage to a large number of properties, particularly at
Collins Park and Clanmoyle Road, within these areas of the Wad River catchment.
The extent of reported flooding is highlighted, throughout the catchment, on
attached Drawing Nos. 20446-05 to 20446-09. A study of the Wad River
catchment area was commissioned by Dublin City Council in response to the
flooding events of August 2008 and July 2009.

The flooding experienced at Clontarf seafront in February 2002 resulted from

extreme tidal conditions.
1.5 PREVIOUS REPORTS

The 2009 Interim Report for this catchment included the following works:

" Analysis of the extreme rainfall events in August 2008 and July 2009.

. Analysis of the flooding events of August 2008 and July 2009.

" Construction of a 1D and a 2D hydraulic model of the Wad River drainage
system.

" Verification of the hydraulic models with historical flood data.

" Identification of outline options for local flood risk alleviation on Clanmoyle

and Collins Avenue East.
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1.6

The 2009 Interim Report for the Wad catchment determined that:

There were extreme rainfall events with localised peaks that may have
exceeded records at rainfall gauging stations.

The extreme rainfall events overwhelmed parts of the surface water
drainage system and caused pluvial flooding within low lying areas of the
catchment.

Clanmoyle Road was built on the original course of the Wad River.

A 1D model analysis indicated that the main Wad River culvert between
Beaumont Road and Clanmoyle Road had insufficient capacity to cater for
the extreme rainfall events of August 2008 and July 2009.

A 2D model analysis identified a number of areas (Swords Road, Collins
Park, Malahide Road and Clanmoyle Road) within the catchment that were
vulnerable to pluvial flooding from extreme rainfall events.

The predicted flood extents from the 2D model were similar to the
recorded flood plain at Collins Avenue and Clanmoyle.

A full catchment study would be required in order to adequately design
flood alleviation works at Clanmoyle Road without increasing the risk of

flooding downstream.

PROJECT REQUIREMENTS

The full catchment study was required by Dublin City Council to include for

achieving certain aims by completing specified objectives and producing specified

deliverables as follow:

Project Aims

Carry out duties of PSDP from the time of appointment up to the
production of a Preferred Options report.

Produce modelling and design results protecting property flooding for 5-
year, 10 year, 30 year, 50 year and 100 year storm events (20%, 10%,
3.33%, 2% and 1% AEP).

Carry out a catchment study to final options stage, incorporating the 2009
Interim Report for the Wad catchment, which will recommend the optimal
proposals for the construction of a culvert(s), attenuation ponds/tanks,
etc, for progression to tender stage. It will include, but not be limited to
the following:

- Determine Planning/ Legal implications of the proposed solution(s).

- Review if an EIS or an EIA is required.
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- Develop Project Implementation Strategy for the proposed
solution(s).

- Ensure that any new flood alleviation works integrate fully with the
existing drainage network at all stages.

- Liaise with main stakeholders and carry out duties in close co-
operation with them.

- Review existing outfall location and make recommendations as

appropriate.

Project Objectives

Carry out duties of PSDP from the time of appointment to production of
final Options report.

Review the 2009 Interim Report of the Wad catchment and carry out a
design review of it in the light of current legislation plus topographical
extent.

Review of 2009 River Wad study.

Carry out any further topographical surveys required.

Adapt and verify existing catchment model and use this model to provide
short, medium and long-term scenarios and options to reduce property
flooding in the catchment from the Collins Park area downstream to the
outlet. This shall include an analysis of the outfall including joint
tidal/fluvial probability analysis and testing of sea level rise scenarios.
Analysis of the introduction of tidal flaps on the existing and any proposed
outfalls should also be carried out. Analysis of potential downstream
flooding from the Howth Road to the Clontarf outfall is an essential part of
this study.

Review whether EIS or EIA is required with Dublin City Council, An Bord
Pleanala and any other relevant agencies.

Develop Project Implementation Strategy for proposed alleviation works.
Plan construction programme, commissioning, including but not limited to
the following:

- Liaison with DCC Flood Defence Unit

- Drainage Maintenance Services Division.

- Golf Club

- DCC roads & traffic.

- Other individuals and organisations as required.

- Best practice in Ireland & abroad.
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Project Deliverables

An Options Report, for the approval of Dublin City Council, outlining flood
reduction proposals for short-term (immediate), medium-term (one to two years)
and long-term time periods is the expected deliverable. It shall include but not

be limited to:

. Surveying of the catchment downstream of the golf club (Howth Road to
Clontarf Road including floor levels of buildings modelled to flood).

. Full modelling using a verified model of the total catchment to prove
previous floods and verify proposed alleviation works.

" An assessment of procurement options including a recommendation on a
preferred Procurement Option and the suitable selection and award criteria

in accordance with relevant procurement legislation.

. An assessment of outfall options and a recommendation on a preferred
option.
" An assessment (with drawings) of Planning and Legal constraints to

implementing the proposed works including the impact of relevant EU
Directives. Key concerns and issues should be identified.

. An assessment of the short listed options suitable for the proposed works.

. Adequate Cost Estimates for the options/main scenarios for the proposed
works and setting out the basis for the Cost Estimates. A return period
assessment of the 9 August 2008 & the 2" July 2009 and cost benefit
analysis of all main scenarios and proposed alleviation works. A benefit
cost ratio of 1.0 or more is required to change a scenario to an option. This
assessment was subsequently extended to include for the 24" October
2011 flood events.

. A review of European and National standards to be adhered to on the
Project, covering designs, processes and materials etc.

" A Risk Assessment based on the Risk Acceptability Assessment and which
includes the Risk Register.

. A Preliminary Project Programme for the construction of the proposed
works including technical and financial milestones.

. An Environmental Report Statement for the proposed works

. A buildability report of the proposed option(s) including locations of all
existing underground and overground services, environmental areas,

landownership, wayleaves, etc.
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1.7

REPORT OUTLINE

The objective of this Report is to detail the methodology undertaken in carrying
out the full catchment study and to recommend works to alleviate flooding within
the Wad River catchment. The following structure was adopted in this report to

include for each required project objective and deliverable:

A 2D model of the catchment, developed as part of the 2009 Interim
Report of the Wad catchment, highlighted reduced capacity issues within
the drainage network and identified areas at risk of pluvial flooding. The
development and verification of the hydraulic model with results from
detailed topographical and asset surveys is detailed in Section 2 of this
report.

The reaction of the catchment to a number of design rainfall events and
the analysis of existing flood risk within the catchment is detailed in
Section 3 of this report. This section also includes an analysis of August
2008, July 2009 and October 2011.

The requirements for systems to manage and control the flood risk within
the catchment are detailed in Section 4 of this report.

The recommended alleviation works to provide appropriate levels of flood
protection to properties within the catchment are detailed in Section 5 of
this report.

The implementation strategy and preliminary programme for the
recommended flood alleviation works is detailed in Section 6 of this report.
The estimated cost and an economic assessment of the recommended
flood alleviation works are detailed in Section 7 of this report. The benefit-
cost ratio is also included in this section.

A summary of the main conclusions and recommendations arising from the
study of the Wad River catchment are detailed in Section 8 of this report.
The detailed results of the asset survey of the Wad River culvert between
Collins Park and Clontarf seafront are included as Appendix I of this report.
The existing flood plain maps for 1/5, 1/10, 1/20, 1/50/, 1/100 and 1/200
year return period critical storms events are detailed as Appendix II of this
report. It should be noted that these drawings show the computer
modelled outputs before any of the alleviation works have been carried
out.

An environmental report in relation to the recommended flood alleviation

works is also included in Appendix III of this report.
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. A review report of European and National Standards in relation to the
construction of the recommended flood alleviation works is included in
Appendix IV of this report.

. A review report in relation to the construction, planning and legal
constraints associated with the recommended flood alleviation works is
included in Appendix V of this report.

. A preliminary project programme for the construction of the proposed
works including technical and financial milestones is included as Appendix
VI of this report.

. Drawings of the Recommended Scheme are presented in Appendix VII.

. Drawings of the Recommended Scheme (using aerial photography
mapping and simplified terminology) are presented in Appendix VIII.

. Detailed cost estimates are included in Appendix IX.
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2.

2.1

DATA COLLECTION, SURVEY WORKS AND MODEL DEVELOPMENT

INITIAL DATA COLLECTION

A data collection exercise was carried out to gather any available data pertinent
to the objectives of the Wad River catchment study. The following data was

received from Dublin City Council:

1D & 2D Infoworks CS Models including simulation runs and associated
data

Gully location data

Information from an initial walk through survey of the culvert
OS Mapping of catchment in AutoCAD and MapInfo format

M1 Port Tunnel Pump Station data

Aerial photography in MapInfo format

Digital terrain model / LIDAR data

GIS data for all water and wastewater services in the catchment
Overflow data for North Dublin Diversion Sewer

Overland flow route discussions with stakeholders

Details of Coastal Flood Scheme at Clontarf

Any available CCTV data in the catchment

Tolka River Flood Study Information

Rainfall data collected for flood events

Discovery Series Mapping

All available data relating to utility and service records were obtained from the

following service providers:

ESB

Bord Gais

Eircom

Chorus NTL (UPC)
BT

Colt

The above data was received in vector digital format.
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2.2

2.2.1

2.2.2

SURVEYS UNDERTAKEN BY NICHOLAS O'DWYER LTD

A number of additional surveys carried out to augment the available data and

facilitate the catchment study are detailed below.
Topographical Survey

A detailed topographical survey of the Wad River catchment downstream of
Clontarf Golf Club was undertaken. The extent of the topographical survey is
shown on Drawings 20446-03 and 20446-04. The topographical survey included

the following elements:

] Cover levels for the main Wad Culvert from No. 56 Collins Park to the

outfall in Clontarf

" Ground floor levels of buildings in flood plains.

" Details of remedial works carried out by DCC in Clanmoyle Road in 2009

. Survey of the boundary between Clontarf Golf Course and the DART
Railway Line

. Survey of Sports Grounds in Mount Temple Comprehensive School

. Detailed survey of the low lying area on Howth Road where the road

crosses under the DART Railway Bridge
. Survey of Glasslyn, Hollybrook, Brooklawn and Strandville House

apartment complexes
Comprehensive Walk through Survey of Wad Culvert

A comprehensive walk through survey of the Wad Culvert from No. 56 Collins
Park to the outfall in Clontarf was carried out in conjunction with Dublin City
Council staff and the Northside Depot Crews. The results of the survey are
detailed on drawings included in Appendix I to this report. Information gathered

during the survey includes:

" Locations and diameters of connecting surface water sewers

" Invert levels of chambers on the Wad Culvert

. Service intrusions

. Culvert dimensions

" Sudden changes in gradient, direction, width or height (Figure 2.1)
" Structural issues (Figure 2.2)
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Figure 2.1 — Narrow section of Wad Culvert under Howth Road

Nicholas O’'Dwyer Ltd. 13 Rev E - August 2012



Wad Drainage Catchment Study Full Catchment Report

Figure 2.2 - Formwork in Wad Culvert at Seapoint Development on Clontarf Road
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2.2.3 Review of Remedial Works at Clanmoyle Road

Dublin City Council carried out remedial works in the Clanmoyle Road in 2009.
The remedial works consisted of drainage slots in the walls between back gardens
and the adjoining Clontarf Golf Course. The work also involved the lowering of
the driveway in front of No. 8 in Clanmoyle and the creation of an above ground
channel between No. 8 and No. 9. The purpose of these works was to alleviate
the impact of future flooding in the Clanmoyle Road. A detailed survey of the
works was carried out and included site visits, photographs and the locations and
dimensions of each drainage slot. A typical drainage slot and the constructed

channel are shown in Figures 2.3 and 2.4.

2.2.4 Survey of Residents in Affected Areas

A number of residents who had experienced flooding were consulted. Information
gathered from residents included photographs, description of flood damage,

approximate flood depth, flood area, overland flow paths, etc.

Table 2.1 - Addresses of Resident Interviews in relation to Flooding Events.

Address Address (cont’d)

71 Shangan Gardens 294 Elm Mount Avenue

49 Shangan Avenue 244 Collins Avenue East

Garda Station, Shanowen Road 246 Collins Avenue East

St Kevin's Sports Ground, Shanowen Road

248 Collins Avenue East

2 Shanrath Road

117 Collins Avenue East

5 Shanrath Road

120 Collins Avenue East

13 Shanrath Road

125 Collins Avenue East

226 Swords Road

Scoil Chiarain, Collins Avenue East

243 Swords Road

St Mary's Secondary School, Collins Avenue

123 Crestfield Road

8 Clanmoyle Road

28 Shanowen Road

32 Clanmoyle Road

47 Celtic Park Road

40 Clanmoyle Road

49 Celtic Park Road

37 Clanmaurice Road

22 Collins Park

84 Clanranald Road

96 Collins Park

42 Ashbrook

102 Collins Park

52 Ashbrook

282 ElIm Mount Avenue

27 Castlecourt

284 Elm Mount Avenue

89 Howth Road

286 Elm Mount Avenue

96 Howth Road
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Figure 2.3 - Remedial Works to Rear of House at Clanmoyle Road
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Figure 2.4 - Channel to Rear of House at Clanmoyle Road
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2.2.5

2.2.6

2.2.7

The addresses of these properties are detailed in Table 2.1 and the locations of

these properties are shown on drawing nos. 20446-02 to 20446-04.
LIDAR - Digital Terrain Model Data

The LIDAR data obtained under the 2009 Interim Report for the Wad catchment
covered the majority of the Wad catchment. The LIDAR data has not been fully
processed and ground truthed for the study location. The data was processed
urgently for the 2009 Interim Report for the Wad catchment and it has not been

updated since then.

It was also noted that a significant area in the vicinity of the outfall in Clontarf
was not covered by the LIDAR data, see Figure 2.5. Additional LIDAR data was
purchased from Ordnance Survey Ireland (OSi). The data was merged with the
existing LIDAR data to provide a digital terrain model for the entire Wad

catchment.
Review of Impact of Dublin Port Tunnel

The project brief indicated that storm runoff in the Dublin Port Tunnel is pumped
to the Wad at a rate of 200 I/s. It was found during the course of this study that
this is not the case. Storm runoff in Dublin Port Tunnel pumps to a pumping
station in Fairview Park which ultimately pumps flows to the Tolka River. It
should be noted that the contributing runoff to the Wad from the re-aligned M1 /
Dublin Port Tunnel works has not increased. In fact it has slightly decreased as

there is less hard standing available than before.

There is, however, a pumping station on Shantalla Road which drains a section of
the M1 from Coolock Lane Interchange to Ellenfield Park. Shantalla Pumping
Station pumps to the Wad at an estimated maximum rate of 200 I/s. Model

analysis shows that this inflow has only a marginal impact on the Wad.
Review of Overflow from Clontarf Storm Tank

There is an overflow from the Clontarf Storm Tank, on the North Dublin Diversion
Sewer, to the Wad Culvert in Clontarf Golf Course. It was noted in the 2009
Interim Report of the Wad catchment that during the July 2009 flooding event,
the overflow from the Storm Tank peaked at 1.8m3/s. It has been assumed that

during the extreme rainfall events being modelled, that a similar overflow rate
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2.3

2.3.1

will apply. However, no additional information on flow rates from the Clontarf

Storm Tank was made available during this study.

MODEL DEVELOPMENT

A 2D hydraulic model of the Wad River catchment was developed as part of the
2009 Interim Report of the Wad catchment. This initial hydraulic model was
based primarily on existing drainage records and a digital terrain model
generated from an OSi LIDAR survey. The further construction and verification of
the 2D hydraulic model with the additional data capture and survey results, as

outlined above, is detailed below.
Model Construction

The following are the principal adjustments made to the construction of the initial

2D hydraulic model:

" The physical dimensions and levels of the main Wad River culvert were
adjusted in the initial 2D hydraulic model based on data from the walk
through survey of the culvert and topographical surveys of areas of
particular interest from Collins Park to the seafront at Clontarf.

. The general topography of the 2D surface within the hydraulic model was
extended to include the additional area of digital terrain model obtained for
the seafront at Clontarf.

. The 2D surface was also adjusted to more accurately represent the
overland flood paths and floodplain of the Wad River catchment based on
detailed topographical survey results and site visits to areas of particular
interest. The detailed topographical survey results and site visits were also
used to adjust the representation of buildings, walls, kerbs and roads
within the 2D hydraulic model in areas of particular interest within the Wad

River catchment.

Nicholas O'Dwyer Ltd. 19 Rev E - August 2012



Wad Drainage Catchment Study Full Catchment Report

Wad Cutfall

I Additional LiLAR. data in wicinity of COutfall I

Figure 2.5 — Additional LIDAR data obtained in vicinity of Wad Outfall in Clontarf
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. The runoff surfaces for road, roof (impermeable areas) and field
(permeable area) in the initial 2D hydraulic model were assumed to be
constant throughout the Wad River catchment. The assumed run-off
surfaces were checked by analysing two randomly selected control areas
(~1 hectare) within the catchment. The extent of one of the control areas
is illustrated in Figure 2.6. A comparison of the assumed and measured
area types is detailed in Table 2.2 and suggests that the initial model
assumptions in relation to the surface run-off areas within the catchment
were conservative. It is considered acceptable to continue with the
original run-off values as the primary purpose of the 2D model is to
simulate extreme return period events. However, the run-off volume
model module of the 2D hydraulic model is sensitive to the definition of
impermeable areas within a catchment. As a result, the conservative
nature of the above assumption, while acceptable for extreme storms,
could lead to over-prediction of run-off volumes for shorter return period

events.

Table 2.2 - Comparison of Assumed and Measured Run-Off Types

Surface Run-Off Type Model Assumption (%) Measured Check (%)
Road (Grey) 30% 25%
Roof (Red) 25% 15%
Field (Green) 45% 60%

Any adjustments to the original 2D hydraulic model have been based on higher
quality data sources and have improved the confidence in the representation of

the behaviour of the Wad River catchment.

2.3.2 Model Verification

The revised 2D hydraulic model, as described above, was considered suitable for
use in the historical verification of storm events within the Wad River catchment.
The verification process, firstly, involved simulating the reaction of the Wad River
catchment to recorded rainfall data from extreme storm events of August 2008
and July 2009. The simulation results were then used to create predicted flood
plains for each of the historical events from August 2008 and July 2009. The
verification process, finally, involved comparing the predicted and reported flood
plains for the August 2008 and July 2009 storm events. This analysis was

subsequently extended to include for the extreme storm event of October 2011.
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The predicted flood plains for each storm in the areas between Collins Park and
Clontarf are shown in drawing nos. 20446-10 to 15. The reported flood plains for
each of the events was based on photographic, video and eyewitness evidence
and are illustrated on Drawings 20446-05 to 20446-09. A comparison of the
predicted and reported flood plain at Clanmoyle Road for the July 2009 storm

event is shown in Figure 2.7.

The correlation between the reports and predictions for the flooding extents and
depths were considered reasonable for both historical storm events. As a result,
the 2D hydraulic model was considered to be verified for high return period storm

events.
2.3.3 Impact of Future Development

The Greater Dublin Strategic Drainage Study (GDSDS) describes the land use
within the Wad catchment as “discontinuous urban fabric.” As the catchment is
already an urbanised area there is little scope for substantial additional
development. Any potential infill development should follow the GDSDS Code of
Practice and therefore would be an improvement on the existing scenario, albeit a
slight one. The Clontarf Golf Course represents a large green area within the
catchment and any urbanisation of this area could lead to increased runoff to the
Wad Culvert.

As stated above, all future development will have to comply with the GDSDS

Code of Practice. The Code of Practice aims to, inter alia:

- Comply with the Water Framework Directive
- Minimise the risk of flooding
- Comply with the Planning and Development Act 2000

- Ensure consistent drainage design and construction

The above measures will be achieved with the aid of sustainable urban drainage
systems (SUDS). SUDS are a method of replicating the natural characteristic of
rainfall runoff from any site. They provide hydraulic, water quality and
environmental benefits. Some form of infiltration or retention/storage normally
achieves this. SUDS include devices such as swales, permeable pavements, filter
drains, storage ponds, constructed wetlands, roof gardens, soakaways, etc.
Further guidance on SUDS is available in the comprehensive SUDS Manual, CIRIA
C697, 2007. Any future development, in line with the above policies, should
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2.4

result in a reduction in the peak storm flow to the Wad River culvert and, as a
consequence, a marginal improvement in the flood protection to vulnerable
properties within the catchment. It is therefore not considered necessary to input

any future development scenario into the hydraulic model of the catchment.

SUMMARY OF MODEL DEVELOPMENT

The initial 2D hydraulic model has been enhanced with the addition of higher
quality data from topographical and site surveys of below and above ground flow
paths within the catchment. A check on run-off areas has confirmed that the
assumed values within the 2D hydraulic model are conservative and appropriate
for use with high return period storm events. A model verification process
demonstrated a reasonable correlation between reported and predicted flooding
for the August 2008, July 2009 and October 2011 storm events.

The verified 2D hydraulic model is deemed satisfactory for the purposes of
carrying out an analysis of existing flood risk and determining appropriate flood

alleviation proposals within the Wad River catchment.
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3.

3.1

EXISTING FLOOD RISK ANALYSIS

DESIGN STANDARDS

The recommended design standards used for a flood relief scheme are based on
the theoretical probability of a particular storm event occurring within a discrete
period of time. This is usually expressed as the return period of a storm event.
For example, a 100 year return period event refers to an extreme storm that
would likely only occur once every 100 years. The risk of a 100 year return
period storm can be expressed alternatively as a 1% chance of such a storm
occurring in any given year. The magnitude of the storm is determined from

statistical analysis of long term records of meteorological and hydrological data.

The following design standards, extracted from the relevant sections of the
Regional Drainage Policies developed as part of the Greater Dublin Strategic

Drainage Study, are proposed for use in this catchment study:

. There should be no flooding from surface water pipelines for a return
period of less than 30 years.

. There should be no property flooding from river flows for a return period of
less than 100 years.

. There should be no property flooding from tidally influenced rivers for a

return period of less than 200 years.

The Regional Drainage Policies also highlights the importance of pluvial flooding in
consideration of flood protection within a drainage system. The term ‘Pluvial
Flooding’ refers to the accumulation of overland flows within local low-lying areas
of a catchment due to the failure of surface water drainage systems, in particular
gullies and local collector pipelines, after an extreme high intensity rainfall event.
The impact of pluvial flooding will be included in the assessment of the existing
surface water drainage system and incorporated into any flood alleviation

proposals within the catchment.

The Regional Drainage Policies also takes into account the potential impact of
tidal flooding with particular emphasis on the potential for coincidence with fluvial
flooding. The policy report acknowledges the difficulty in calculating the joint

probability of tidal and fluvial events and also outlines the uncertainties involved.
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3.1.1

The recommend approach to joint tidal and fluvial flood risk assessment are

summarised as follows:

. The Dublin Coastal Flood Risk Assessment Study 2005 recommends a level
of 3.13m for the 200 year return period high tide.

. The Intergovernmental Panel on Climate Change indicates a predicted rise
in sea level of 150mm to 200mm over the next 40 years.

. The 2.95m high tide measured in Alexandra Basin Dublin Bay in February
2002 is considered to have a return period of 68 years according to the
Dublin Coastal Flood Risk Assessment Study.

" Strategic long term Dublin area planning and highly sensitive areas should
use 4.0m OD for the design extreme high tide level.

. A pragmatic approach to joint probability analysis has been developed
which recommends the following for a river flooding evaluation (100
years):

— Mean high water spring tide with 100 year river event
— 1 year tide with 5 year river event
— 5 year tide with 1 year river event

. Detailed joint probability analysis should be used for storage where
alleviation works are very expensive.

. Simple combination of events (as outlined above) for pragmatic
assessment of joint occurrence should be used for outline design and

inexpensive schemes.
Pluvial and Fluvial Flooding Design Standards

The rainfall records for the extreme rainfall events experienced in the Wad River
catchment on 9% August 2008 (from Dublin Airport weather station), July 2™
2009 (from Drumcondra rain gauge) and October 24™ 2011 (from Dublin Airport
Weather Station) were obtained from Met Eireann. A comparison of the recorded
rainfall events and statistical design rainfall events for Dublin Airport is detailed in
Table 3.1 and illustrated in Figure 3.1. The above comparison indicates that the
return period of the 2008 and 2009 rainfall events were both in excess of the 100
year but less than the 200 year storm event whereas the 2011 rainfall event had
a return period in excess of a 1 in 200 year event. The rainfall events resulted in

extensive flooding in the catchment as shown in Drawings 20446-05 to 20446-09.

The over-riding purpose of the project is to prevent flooding in the 1:100 year

storm event and to alleviate flooding events similar in nature to those
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experienced in August 2008, July 2009 and October 2011. It is therefore
recommended that the design return period for the flood alleviation scheme is
increased from the 1:100 year recommended in the Regional Drainage Policies to
a 1:200 year storm event. Notwithstanding this, the Cost Benefit Calculation
(Section 7) is calculated against the 1:100 year event, as per OPW methodology.

Table 3.1 - Extreme and Recorded Rainfall Data from Met Eireann

Cumulative Rainfall (mm)
October ‘11

Duration | 1:50 | 1:100 | 1:200 July ‘09 August 08 (Dublin

(Mins) Year Year Year (Drumcondra) | (Dublin Airport) Airport)
5 11.2 13.5 16.2 4.0 2.6 4.0
10 15.6 18.8 22.6 8.6 6.7 9.0
15 18.4 22.2 26.6 10.6 10.0 13.0
30 22.9 27.4 32.7 16.2 18.8 29.0
60 28.5 33.9 40.1 30.8 33.9 60.0
120 35.5 41.9 49.3 43.0 44.3 66.0
180 40.4 47.4 55.5 43.8 48.0 66.0
240 44.3 51.8 60.4 44.0 53.8 66.0

360 50.3 58.6 68.1 - 67.7 -
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Comparison of Statistical and Recorded Rainfall Depths
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Figure 3.1 — Comparison of Statistical and Recorded Rainfall Events
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3.1.2 Tidal Flooding Design Standards

On 1% February 2002, a combination of unfavourable meteorological conditions
and the bimonthly spring tide led to the highest recorded sea level in Dublin since
1924. The predicted astronomical tide level for 1% February 2002 was 4.44m LAT
(Lowest Astronomical Tide = -2.51m OD), whereas the actual high tide measured
that day was 5.46m LAT.

The meteorological conditions led to an increase of 1.02m on the expected tide
level. Figure 3.2 shows the predicted and recorded tidal levels for the flooding
event in question. The meteorological conditions that led to the flooding
consisted of a deep depression that spread across the country from the Atlantic

combined with severe gusts and gale force southerly winds.

To deal with the problem of coastal flooding, Dublin City Council established a
centre of excellence to provide flood risk management through prediction,
prevention, preparation, response and recovery. This work has involved
collaboration with a number of organisations including EU INTERREG projects,
SAFER and Flood ResilienCities.

The Dublin Coastal Flooding Protection Project — Final Report recommended the
provision of additional flooding defences as the existing measures in Clontarf offer

limited protection against major flooding events and projected rising sea levels.
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Figure 3.2 - Observed tidal level graphed against predicted tidal level (Dublin Coastal Flooding Protection Project)
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3.2

The report outlined 5 options for coastal flooding defence:

Raise the existing sea wall with a new promenade
New set back re-curve sea wall with a new promenade

Replacement of the secondary wall at the back edge of the promenade

A W N R

Offshore breakwater or a series of breakwaters with defences combined with
option 1, 2 or 3

5. Construct new earth bund at the back edge of the new promenade

Option 5 was selected as the most economically advantageous option.
ASSESSMENT OF FLUVIAL AND PLUVIAL FLOODING

The verified 2D hydraulic model was used to produce flood risk maps for the 5,
10, 20, 50, 100 and 200 year return period storm events. The predicted flood
plains for the Wad Catchment can be viewed in the Flood Plain Drawings in

Appendix II.

The simulation results verified the occurrence of flooding at the following

locations:

Predicted Flooding Locations West of Swords Road (M1)

. Residential Properties (Apartment Blocks) at Whiteacre Crescent

. Residential Properties (Houses) at Shanard Road

. Institutional Property (Sports Club) at Crestfield Road

. Residential (Houses) and Commercial Properties at Old Swords Road
. Residential Properties (Houses) at Shanrath Road

Predicted Flooding Locations between Swords Road (M1) and Rail Line

" Residential Properties (Apartment Blocks) at Collins Park
" Residential (Houses) and institutional (School) properties at Collins Avenue
. Residential Properties (Houses) at Clanmoyle Road

Asset data west of the M1 is unclear in some areas and the connectivity of the
network has not been accurately proved. For example the Ballymun
Regeneration project is still ongoing and full details of the drainage network there

and it's interaction with the Wad requires further investigation.
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The simulation results also indicated flooding in areas where flooding had not
been reported previous to 2011. The simulation results suggest that the effect of
the remedial works at Clanmoyle Road was to reduce the predicted flood level on
the road by approximately 300 mm (max depth of 1.46m predicted in Clanmoyle
reduced to 1.16m) for the 1:100 year rainfall event and to create an overland
route through Clontarf Golf Club to the Howth Road. It should be noted that the
remedial works in Clanmoyle will only be effective if the drainage slots are
maintained and kept free from any blockages. A back garden wall collapse in
Clanmoyle would also result in this overland route. The following flooding

locations are predicted as a result of this overland flow path:

Predicted Flooding Locations East of Rail Line

" Residential (Apartment Blocks) and Commercial Properties at Howth Road

It was not possible to gain access to the railway line for the purposes of the
detailed topographical survey and, consequently, the overland path for flood
waters at the railway line is based on cruder data from the LIDAR survey of the
catchment. There appears to be a culvert, associated with the formerly open-
channel Wad River, crossing of the railway line that could function as an
alternative path for the overland flood waters. This culvert is shown in Figure
3.3. However, despite the above access difficulties, it should be noted that the
potential flood locations at Howth Road and Glasslyn are within the former flood
plain of the open channel Wad River. It is likely that, regardless of the precise
nature of the modelled overland flow path, these properties would remain

vulnerable to flooding.

The model indicates flooding on the railway line for a 5 year return period rainfall
event. However, the model has not been verified for low flow events and it is
suspected that flooding extents and volumes are over predicted for lower return
period events. Nonetheless, the railway line does lie in a flood plain and it is
therefore vulnerable to flooding. Furthermore, Infoworks 2D makes no allowance
for soil permeability on overland flow paths, i.e. the model assumes that the 2D
surface is completely impermeable, and this could lead to an over estimation of

flooding in non-paved areas.

Each of the above potential flooding points is located at local low points upstream
of constrictions to the overland flow paths within the catchment. These locations

are, by their nature, vulnerable to pluvial flooding when local surface water
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drainage systems are unable to cater for localised high intensity rainfall events.
The depth of water predicted at each location, as a result of such pluvial flooding,
is a function of the depth of rainfall, the possible contributing area and the extent
of the constriction to the overland flow path. The above potential flooding points
are also affected, to varying degrees, by sections of the main Wad River culvert
that have insufficient hydraulic capacity to cater for surface water flows resulting
from higher return period rainfall events within the catchment. Any proposed
alleviation works will need to address the flood risk from constricted overland and

piped flow paths at each of the above locations.
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Figure 3.3 — Former Wad River Culvert Crossing of Railway Line.
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3.3

3.4

It should be noted that the precise details of the surface water drainage system
serving the flooding locations west of Old Swords Road (M1) are uncertain and
that the 2D model in this area is based on coarse topographical data from a
LIDAR survey. It was not possible to produce detailed flood alleviation works for
these flooding locations as a result of these design limitations. However, an
estimate of flood damage cost and construction cost for alleviation works in these
areas has been included in the cost benefit of the overall proposed scheme. This

is detailed fully in Section 8 of this report.
ASSESSMENT OF TIDAL AND FLUVIAL FLOODING

The verified 2D hydraulic model was used to carry out an analysis of the effects
of a joint tidal and fluvial event at the seafront in Clontarf. There is a risk of
flooding in the coastal area if high flow in the Wad River coincides with an
extreme high tide event. The predicted impact of such a joint probability event is
shown in Drawing 20446-18.

SUMMARY OF EXISTING RISK ANALYSIS

The flood risk analysis of the existing system indicates that a number of
properties are at risk of flooding in the Wad River catchment. It is necessary to
assess a range of flood alleviation options to address these issues. The risk of
tidal flooding has also been taken into account. The proposed design sea level at
Clontarf will impact on the Wad River and any flood alleviation scheme will need
to address the possibility of a joint tidal / fluvial flooding event. A summary of

the properties potentially affected is provided below in Tables 3.2 and 3.3

Table 3.2 - Estimation of Existing Flood Risk in the Wad Catchment

Tidal Flooding - 5 year high tide and 1 year return period rainfall

Houses Other
Seafront at Clontarf Houses 31
Garda Stn 1
Church 1
Care Home 1
Restaurant 1
TOTAL 31 4
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Table 3.3 - Estimation of Existing Flood Risk in the Wad Catchment

Wad Flooding - 100 year return period storm

Houses Other

Howth Rd Houses 24

School 1

Rail track 1
Clanmoyle Houses 26

Golf Course 1
Collins Avenue Houses 30

School 1
EIm Mount Avenue Houses 10
Collins Park Houses 32
West of M1 Houses 74

Pub 1

Clubhouse 1
TOTAL 196 6
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4.1

CATCHMENT MANAGEMENT

The Water Framework Directive (2000/60/EC) and the Floods Directive (Directive
2007/60/EC) both address the issue of flooding. They require an integrated and
sustainable approach to flood prevention, and it is in this context that the

management of the Wad Catchment is of key importance.

The Wad catchment is classified as a small urban catchment (less than circa
50km?). Such small urbanised catchments typically have rapid response times to
rainfall events. In relation to extreme events, the scale of the flood waters is
initially invisible, being underground in pipes, however, as the storm progresses
and the floodwaters reach bottlenecks in the drainage system, the floodwaters
may burst out of the drainage system, often leading to extreme damage. This

leads to an impression of flash flooding in such small catchments.

Flood alleviation focus in recent years has shifted from traditional structural
measures to reduce flooding to an acceptance that some level of flooding is
inevitable due to climate change, and that a variety of structural and non
structural measures will be required in order to address flooding in a sustainable

manner.

The FloodResilienCities Project (FRC) is a European Union (EU) funded project
which enables responsible public authorities in cities in North West Europe to
better cope with floods in urban areas. Dublin City forms part of the group of

cities. The FRC promotes a variety of principles including:

. Flood reduction through the use of roads for rivers, streets for streams

. The 4 A's: Awareness, Avoidance, Alleviation, and Assistance

The FRC project will be implemented through a combination of transnational

cooperation and regional investments.
FUTURE CATCHMENT MANAGEMENT FRAMEWORK

In line with the policies of the FRC, the following catchment management

framework is recommended, under the headings of the 4 A’s:
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4.1.1

4.1.2

Awareness

Floodplain Mapping

It is important that occupiers of properties at risk of flooding have an
understanding of the risk. Flood maps can help in this regard, and should be
used as a tool to disseminate information, in conjunction with education
programmes. The areas at risk of flooding within the catchment have been
identified and mapped in this Report for various return periods. These are
presented in Appendix II. Due to the modelling constraints, it should be noted
that these maps should be considered as indicative rather than absolute.
However, the maps are considered sufficiently accurate for the purposes of this

Report and the floodplain mapping conservatively indicates vulnerable areas.

Flood Forecasting and Warning

Given the nature of the Wad catchment (small and urbanised), there is a limited
reaction time available to provide an effective warning system. Monitoring
stations (flow and rainfall) could be set up in the Wad to monitor the behaviour of
the catchment. However, rainfall radar warning systems would provide the
earliest warning of the risk of extreme pluvial events. Rainfall radar monitoring,
combined with water level monitoring should provide a correlation to flood risk
over time, and this could be used to inform Community Groups in relation to
implementation of Emergency Action Plans. For example an early warning system

would allow residents to move vehicles away from high risk areas.
Avoidance

Maintenance of Conveyance System

Conveyance systems in small urban catchments are particularly vulnerable to
blockages of pipes and culverts, given the relatively small diameter of sections of
pipe. In this regard it is important that the system is monitored and maintained
on a regular basis to ensure that the conveyance system is available to be utilised
to its maximum capacity in the event of a storm. This monitoring should be
carried out through higher frequency CCTV (Sewer Condition Survey) or walk

through surveys as compared to standard sewer monitoring.

Sustainable Drainage Systems (SUDS)
Heavily urbanised catchments have significant amounts of impermeable surfaces
and this leads to a situation where there are rapid discharge of storm water

during rainfall events. The general aim of SUDS is to reduce the impact of
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4.1.3

urbanisation by modifying the discharge flow from any area to match the
discharge that would occur if the site was a natural green field site. SUDS forms
part of the GDSDS and as such forms policy for all future developments within the

catchment.

Numerous SUDS / Attenuation Systems have been installed in new developments
in the catchment since circa 1999. It will be necessary to maintain these
attenuation devices and to ensure that flow control limitations specified in the
planning permission are still being adhered to. These devices form an integral
part of the Wad Catchment Network and recording and maintaining them will

reduce the risk of future flooding.

Planning and Building Control

Planning permission should be avoided in areas with a flood risk greater than 1 in
100 years, or 1 in 200 years for the tidal areas of the catchment. This can be
implemented through the Planning and Development Act, 2000. In the event that
refusal of planning is not feasible, conditions should be imposed to enforce dry

flood protection measures on the buildings.
Alleviation

Flood Routing

One of the principles of the FRC project is to use roads as rivers and streets as
streams. It is important that natural drainage paths are kept clear to allow
surface water to drain away, rather than accumulate and cause flooding.
Clanmoyle is in the natural drainage path of the Wad with surface flood waters
naturally flowing to the area. As such, it is important that an outlet exists from
Clanmoyle to cater for extreme events where surface water does not enter the
conveyance system. This could happen due to blockage or a particularly high

intensity rainfall event.

Local Flood Protection/ Individual Property Protection

It is possible to protect individual properties through the use of sand bags, flood
barriers, caps for vents, walls and embankments. However, this approach to
flood protection is generally most appropriate for isolated properties in flood risk
areas where larger scale flood alleviation works are not economically viable or in
advance of the installation of flood protection measures. Further information on

individual flood protection products can be found at www.flooding.ie.
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4.1.4

Local householders who have flooded in the past, or who are indentified as
vulnerable to flooding, should implement alleviation measures such as dry/wet
proofing. Dry proofing is where buildings are made completely water proof, and
doors and openings can prevent water ingress despite rising water levels outside.
Wet proofing is where building materials are used which are resistant to flooding,
i.e. the building can flood internally, but there is no residual damage once the

flood waters abate.

In small urban catchments, the preferred approach is dry proofing for all buildings
up to 900mm water depth. This prevents potentially contaminated water from
entering premises and the amount of internal repair/recovery is reduced /
eliminated. Because of the short response times that are available in small
catchments, it is recommended that permanent dry proofing be utilised over any

form of temporary (wet or dry) proofing.

Some of the properties in the catchment suffered basement flooding, with flood
waters entering through external vents. In some instances, this also led to
flooding of the ground floor level. Any premises in the vulnerable areas should
ensure that basements are protected by extending vents to above the flood risk

level, though the use of snorkels, or other similar measures.

Assistance

A communications programme should be established between Dublin City Council
and local Residents Associations to provide assistance in information and
education in relation to flooding issues. DCC's existing Flooding Emergency Plan
should include the actions and responsibilities in response to an impending or
occurring flood event for the Wad. The programme should address informing of

the flood risk and of alleviation measures available to property owners.
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5.

5.1

5.2

5.2.1

FLOOD ALLEVIATION SCHEME

OVERVIEW OF EXISTING HYDRAULIC PERFORMANCE

The assessment of the existing hydraulic performance of the drainage system has
identified sections of lower transfer capacity within the main Wad River culvert
and identified locations within the catchment that are vulnerable to pluvial
flooding. An assessment of the effects of joint high tide and high flow situation
has also determined that any alleviation works should incorporate sealing of
manholes in the vicinity of the Clontarf Sea Outfall to prevent flooding during
extreme high tides. In conjunction with this, the local drainage in the area where
manholes are sealed would need to be reviewed at detail design stage. Non
return fittings would need to be installed on each inlet to the Wad at this location
to prevent the Wad flowing out of the inlets, and pumping may be required on
some or all of the inlets. This is particularly of relevance to the gullies on
Strandhill Avenue East, Clontarf Garda Station, and the Seapoint Building

(including basement).

The types of possible approaches to alleviate flooding and the consideration of the
optimum implementation of these approaches within the Wad River catchment to

alleviate predicted flooding is detailed below.

POSSIBLE APPROACHS TO FLOOD ALLEVIATION WORKS

Approach 1 - Diversion of Flow Only

The hydraulic restriction within the main Wad River culvert between Collins Park
and Clontarf Golf Course could be alleviated by constructing a new diversion
culvert from the Wad River catchment to the Tolka River. The following route,
outlined in Figure 5.1, was identified for such a diversion culvert. The route is
approximately 2.3 km long, starts from the main Wad River culvert at Beaumont
Road and continues along Grace Park Road to the Tolka River at Tolka Park. A
1,800 mm diameter culvert laid at a minimum gradient of 1/200 would be
required to cater for the peak flows from the Wad River diversion at Beaumont
Road.
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5.2.2 Approach 2 - Attenuation Storage Only

The hydraulic restriction within the main Wad River culvert between Collins Park
and Clontarf Golf Course could be alleviated by diverting excess storm flows to
storage upstream of the hydraulic restriction in order to attenuate peak flows
within the Wad River catchment. The following locations within the Wad River
catchment, highlighted in Figure 5.2 and detailed in Table 5.1, were identified as

possible sites for attenuation areas:

Table 5.1 - Required Attenuation Volumes Upstream of Clanmoyle

Name Required Volume (m?3) Type
Public Park at Ellenfield Park 25,000 Above Ground Pond
Dublin Port Tunnel Shaft 38,000 Below Ground Tank
Old Veterinary College Site 27,000 Below Ground Tank
Public Area at Beaumont Road 3,000 Below Ground Tank
Public Area at Collins Wood No. 1 3,000 Below Ground Tank
Public Area at Collins Wood No. 2 2,000 Below Ground Tank
Public Area at Collins Park 4,500 Below Ground Tank
Public Park at Malahide Road 4,500 Below Ground Tank

The following locations, detailed in Table 5.2 with a possible storage volume,
within the Wad River catchment downstream of Clanmoyle were also identified as
possible sites for attenuation areas. The locations at Clontarf Golf Course and
Mount Temple are downstream of the vulnerable flooding locations and additional
conveyance capacity would be required to utilise these locations as attenuation

ponds.

Table 5.2 - Available Attenuation Volumes Downstream of Clanmoyle

Name Available Volume (m?3) Type
Clontarf Golf Course 57,000 Above Ground Pond
Sports Ground at Mount Temple 31,000 Above Ground Pond

5.2.3 Approach 3 - Piped Conveyance Only

The hydraulic restriction within the main Wad River culvert between Collins Park

and Clontarf Golf Course could be alleviated by constructing a duplicate culvert
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5.2.4

from Collins Park to the seafront at Clontarf. The following routes, shown in
Figure 5.3, were identified for such a duplicate culvert. The first route is
approximately 2.4 km long, starts from the main Wad River culvert at Collins
Park, continues along Malahide Road to Collins Avenue through Clontarf Golf
Course, crosses the railway line from Mount Temple school grounds to Howth
Road and continues along Hollybrook Grove / Strandville Avenue East to the
seafront at Clontarf. The second route is approximately 2.4 km long, starts from
the main culvert at Donnycarney Bridge and continues along Malahide Road to
the mouth of the Tolka River at Fairview Park. A 2,100 mm diameter culvert laid
at a minimum gradient of 1/200 would be required to cater for the peak flows

from the Wad River diversion at Collins Park.

Approach 4 - Overland Conveyance Only

The hydraulic restriction within the main Wad River culvert between Collins Park
and Clontarf Golf Course could be alleviated by constructing an overland flow
path with sufficient capacity to convey flood waters from vulnerable locations at
ElIm Mount Avenue, Collins Park, Collins Avenue and Clanmoyle Road to the
seafront at Clontarf. The following route, shown in Figure 5.4, was identified for
such an overland flow path. The route is approximately 2.1 km long, starts from
Collins Park, continues along Malahide Road to Clanmoyle Road via Collins
Avenue, continues across the railway line from Clontarf Golf Course to Ashbrook,
continues parallel to the railway line and crosses Howth Road, via Glasslyn and
Strandville Avenue East, to the seafront at Clontarf. The construction of a
suitable overland flow path would effectively be an attempt to re-use the route of
the original, open channel Wad River to provide additional capacity during flood

events. This would involve the following works:

" Construction of an overland path within private property at Collins Park.

" Re-grading of roads between Collins Park and Malahide Road.

" Demolition of houses at EIm Mount Avenue.

" Re-grading of roads between Collins Avenue and Clanmoyle Road.

. Demolition of houses at Clanmoyle Road.

" Construction of new channel and rehabilitation of original Wad River

channel in Clontarf Golf Course.

" Rehabilitation of Wad River culvert crossing of railway line at Ashbrook.

" Construction of channel from Ashbrook, across Howth Road, to Glasslyn.

. Demolition of walls and re-grading of roads within Glasslyn/Strandville
Avenue.
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. Demolition of walls within linear park by seafront at Clontarf.

5.2.5 Summary of Possible Approaches

A summary of the relative cost and any significant construction issues or
constraints associated with each of the above approaches is detailed in Table 5.3.
It is clear from examination of Table 5.3 that there are significant difficulties in
implementing any of the above approaches on a ‘standalone’ basis. It is further
clear that the inclusion of flow attenuation, in an appropriate form, will improve

the cost-benefit of any proposed alleviation scheme.
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Figure 5.1 - Possible Diversion Route on Beaumont Road to River Tolka
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Overground Attenuation Areas

1. At Ellenfield Park
2. At Clontarf Golf
3. At Mount Temple Sports Grounds |

Underground Attenuation Areas

4. At Beaumont Road

5. At Old Veterinary College Site
6. At Collins Wood

7. At Collins Park

8. At Malahide Road

9. At Dublin Port Tunnel Shaft

> r B2 RN

Figure 5.2- Possible Attenuation Areas within Wad River Catchment
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LEGEND
WAD Catchment Boundary

Existing WAD Culvert
Possible Route A

Possible Route B

Figure 5.3 - Possible Routes for Piped Conveyance to Seafront
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Figure 5.4 - Possible Routes for Overland Conveyance to Seafront
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Table 5.3 - Summary of Cost, Constraints and Construction Issues with Each Possible Approach to Flood Alleviation Works

Ranked Cost Estimate

Approach © Significant Constraints/Issues

Flow Diversion Only 2 Expensive to construct. Significant impacts on traffic during construction. Does not fully resolve
flooding problems further downstream in catchment. Impact on River Tolka has not been fully
assessed. Likely to require temporary and permanent wayleave agreements with private land
owners.

Attenuation Only 4 - Lowest No suitable public lands available for sites of above ground ponds. Adequate attenuation storage
requires multiple, large underground tanks which would be every expensive to construct. Planning of
tanks would be vulnerable to opposition by local population. Significant operational and maintenance
problems associated with underground tanks.

Piped Conveyance 3 Expensive to construct. Significant impacts on traffic during construction. Likely to require

Only temporary and permanent wayleave agreements with private land owners.

Overland 1 - Highest Requires third party agreements to construct an overland flow path, through or adjacent to, the

Conveyance Only

property of approximately 200 households, 6 large apartment/office developments, 2 schools and 1
golf club. There would be a requirement for some demolition of property and boundary walls. The
cost estimate does not include any third party agreements, local property protection or land
acquisition costs. The use of main and local roads as part of the overland flow path would cause
disruption during flood events. The flow path would need to be maintained and have access for

maintenance.
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5.3

5.3.1

SCENARIOS FOR PROPOSED FLOOD ALLEVIATION SCHEME

A more detailed assessment of the significant issues / constraints was performed
to determine the combination of the above approaches that would provide the
most suitable scheme to provide flood alleviation in the Wad River catchment.

The following constraints / issues, in no particular order, were included in this

assessment:

. Health & Safety Issues

. Planning Issues

. Traffic Issues

. Environmental Issues

" Human Issues

. Cost Issues

" Programme of Works

" Existing Services and Utilities
. Operational Issues

The assessment of the above constraints / issues resulted, via the application of
engineering judgment, in the identification of two scenarios that maximise the
use of existing hydraulic capacity within the main culvert, minimise the impact of
the above constraints / issues to acceptable levels and achieve the over-riding
purpose of the project, namely to alleviate the flooding risk within the Wad River

catchment. The two scenarios are described in detail in Section 5.3.1 and 5.3.2.

Scenario 1 - Attenuation Area at Clontarf Golf Course

This scenario includes for new pipelines to increase the flow capacity downstream
of the flooding locations in order to maximise the use of the existing Wad River
culvert to transfer peak storm flows to the seafront at Clontarf. It is therefore

proposed to provide:

" A new 550 m length of 2,100 mm diameter (or equivalent) surface water
culvert from Malahide Road to Clontarf Golf Course including 89 m on
Malahide Road, 340 m on Collins Avenue East and 121 m on Clanmoyle
Road.

. A new 30 m length of 1,500 mm diameter surface water culvert at Howth
Road.
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5.3.2

. A new 45 m length of 1,500 mm box surface water culvert outlet at the

seafront at Clontarf.

The above works will improve the overall hydraulic performance of the main Wad
River culvert but are insufficient to cater for extreme storm events, such as those
of August 2008, July 2009 and October 2011 and do not address the vulnerability
of property at EIm Mount Avenue, Collins Park, Clanmoyle Road, Ashbrook and
Mount Temple to the effects of pluvial flooding. It is therefore also proposed

under this scenario to address these additional design requirements by providing:

" A new 710 m length of 1,200 mm diameter surface water pipeline (480 m
along Collins Park and 230 m along Elm Park), with additional gully
capacity, to drain vulnerable points of EIm Mount Avenue and Collins Park
to the new 2,100 mm diameter culvert at Malahide Road.

. The construction of a new retaining wall and earthen bunds to create an
attenuation pond within Clontarf Golf Course with sufficient storage volume
to reduce peak flows within the downstream capacity of the Wad River
culvert (allowing for proposed local improvements to culvert at Howth
Road and at Clontarf) for extreme storm events.

. The construction of a new chamber on the existing Wad River culvert with
suitably sized flow control device, inlet and outlet pipelines to limit flows
downstream of the new 2,100 mm diameter surface water culvert and

transfer flows to / from the new attenuation pond in Clontarf Golf Course.

The proposed flood alleviation works associated with Scenario 1 meet the over-
riding purpose of the project and are detailed in plan on Drawing Nos. 20446-19
and 20.

Scenario 2 - Attenuation Area at Ellenfield Park and Clontarf Golf Course

This scenario includes for new pipelines to increase the flow capacity at local
hydraulic constrictions downstream of the flooding locations in order to maximise
the use of the existing Wad River culvert to transfer peak storm flows to the
seafront at Clontarf. There are local hydraulic constrictions at the culvert
between Collins Park and Clontarf Golf Course, at the culvert crossing of Howth
Road and at the culvert to the seafront within Clontarf Park. It is proposed to

provide:
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. A new 550 m length of 2,100 mm diameter (or equivalent) surface water
culvert from Malahide Road to Clontarf Golf Course including 89 m on

Malahide Road, 340 m on Collins Avenue East and 121 m on Clanmoyle

Road.

. A new 30 m length of 1,500 mm diameter surface water culvert at Howth
Road.

. A new 45 m length of 1,500 mm box surface water culvert outlet at the

seafront at Clontarf.

. The construction of new earthen bunds to create an attenuation pond
within Ellenfield Park with sufficient storage volume to reduce peak flows
to below the available downstream capacity of the Wad River culvert
(allowing for proposed local improvements to culvert at Malahide Road,
Howth Road and at Clontarf) for extreme storm events.

. The construction of a new pumping station adjacent to the existing Wad
River culvert at Ellenfield Park with suitably sized pumps, inlet and outlet
pipelines to transfer flows to / from the new attenuation pond in Ellenfield
Park.

The above works will improve the overall hydraulic performance of the main Wad
River culvert but are insufficient to cater for extreme storm events, such as those
of August 2008, July 2009 and October 2011, and do not address the vulnerability
of property at EIm Mount Avenue, Collins Park and Clanmoyle Road to the effects
of pluvial flooding. It is also proposed under this scenario to address these

additional design requirements by providing:

. A new 230 m length of 1,200 mm diameter surface water pipeline, with
additional gully capacity, to drain vulnerable points of EIm Mount Avenue
and Collins Park to the new 2,100 mm diameter culvert at Malahide Road.

" The construction of a new retaining wall and earthen bunds to create an
attenuation pond within Clontarf Golf Course with sufficient storage volume
to reduce peak flows to within the downstream capacity of the Wad River
culvert (allowing for proposed local improvements to culvert at Howth
Road and at Clontarf) for extreme storm events.

. The construction of a new chamber on the existing Wad River culvert with
suitably sized flow control device, inlet and outlet pipelines to limit flows
downstream of the new 2,100 mm diameter surface water culvert and

transfer flows to / from the new attenuation pond in Clontarf Golf Course.
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5.3.3

5.3.4

The proposed flood alleviation works associated with Scenario 2 meet the over-
riding purpose of the project and are detailed in plan on Drawing Nos. 20446-21,
22 and 23.

Alternative Attenuation Area - Mount Temple School

It should be noted that the sports grounds at Mount Temple School could be used
as an alternative location for the attenuation pond proposed at Clontarf Golf
Course. There would be a requirement for the construction of a suitably sized
conduit through the grounds of Clontarf Golf Course to convey storm flows to the
sports grounds and for significant additional earthworks to alter the topography of

the site to function as an attenuation pond.

Comparison of Scenario 1 and Scenario 2

The alternative scenarios have been described above and the core elements are

summarised below in Table 5.4,

Table 5.4 - Summary of Scenario 1 and Scenario 2

Scenario 1 Scenario 2

550m of 2.1m diameter (or equivalent) culvert 550m of 2.1m diameter (or equivalent) culvert

710m of 1.2m diameter culvert 230m of 1.2m diameter culvert

75m of 1.5m diameter culvert 75m of 1.5m diameter culvert

Retaining wall and bund in Clontarf Golf Course Retaining wall and bund in Clontarf Golf Course

No works at Ellenfield Park Construction of 60m of 600mm diameter

surface water sewer, pumping station and bund
at Ellenfield Park
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5.4

RECOMMENDED FLOOD ALLEVIATION SCHEME

A comparison of the two scenarios identified for the scheme highlighted the

following points in relation to the relative merits of each scheme:

. The reduction in peak flow and required storage volume achieved by the
additional attenuation pond at Ellenfield Park, proposed under Scenario 2,
would not significantly reduce, in comparison with Scenario 1, the length
of pipelines from Malahide Road to Collins Park or the earthworks required
at Clontarf Golf Course.

" The implementation of Scenario 1 would function automatically and would
not require the intervention of mechanical and electrical equipment, with
the associated risk of failure, associated with Scenario 2.

. An attenuation pond of sufficient storage volume could be carefully
designed and constructed within Clontarf Golf Course to minimise the loss
of utility of the course for significant storm events. There would be a more
significant impact on the use of the playing fields at Ellenfield Park as a
result of any controlled flooding from significant storm events. In essence,
the flooding of Ellenfield Park prohibits the use of the playing fields but by

careful landscaping the golf course could be used in a flood event.

For the above reasons, it is considered that the works proposed under Scenario 1
represent the optimum alleviation solution to the existing flooding problems

within the Wad River catchment.

The results of the hydraulic modelling indicated that there is a risk of flooding on
Clontarf Road during extreme high tide events. It will be necessary to seal
manholes in the vicinity of Clontarf Road to prevent flooding occurring during
such an event. In addition, any inlets to the Wad in the area where manholes are
sealed will require non return fittings to be installed. At detailed design stage,
local drainage in this area will need to be thoroughly reviewed to make
allowances for the manhole sealing and ensure that there is no additional risk of

flooding to properties.
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6. IMPLEMENTATION OF PROPOSED WORKS

6.1 OVERALL APPROACH

The proposals described in this report aim to reduce the flood risk in the Wad
Catchment to the National Standard. It is possible to construct the proposals as
individual distinct contracts. This approach may be desirable for economical and
logistical reasons. There are three possible sub-schemes that would eventually
form the overall works. The first sub-scheme is the Clanmoyle Flood Alleviation
Scheme which is recommended to go ahead immediately. The remaining sub-
schemes, the Middle Wad Flood Alleviation Scheme and the Upper Wad Flood
Alleviation Scheme require further ground/site investigation and therefore will be

constructed at a later date.

The Flood Risk Analysis indicates which properties are most at risk and has been
used to aid the development of an implementation strategy. The deciding factors
used to organise the different project segments are summarised (in no particular

order) as follows:

" Level of public disruption involved

. Number of properties impacted by predicted flood plain

. Estimated cost

. Estimated duration of construction

. Level of planning, preliminary surveys and detailed design involved
. Level of risk involved if nothing is done

6.2 PLANNING AND LEGAL CONSTRAINTS

The project is currently at the Feasibility Phase and the important remaining

stages are listed chronologically as follows:

1. OPW approval of Feasibility Report/Full Catchment Report

2. Preliminary Phase:
*» Preliminary Contracts, e.g. site investigations
*» Preliminary Report

= OPW approval of Preliminary Report
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6.3

6.3.1

3. Design Stage:
» Procurement of Consultant
= Appointment of Project Supervisor Design Process (PSDP)
= Part 8 Planning Permission
* Land Acquisition
» Wayleaves

= Foreshore Licence

4, Detailed Design:
= Contract Documents
» Contract Drawings
= Cost Estimates

= OPW Approval of proposals

5. Tender Stage:
= Advertisement Tender (to be actioned directly by DCC / OPW)
= Tendering Period (to be actioned directly by DCC / OPW)
= Tender Evaluation (to be actioned out directly by DCC / OPW)
= OPW Approval of successful tenderer (this won’t be required if works to
be carried out by DCC/OPW direct labour)
= Appointment of PSCS

= Contract Award

6. Construction Stage

= Works may be constructed by using DCC or OPW labour

7. Handover Stage

PROCUREMENT OPTIONS

Project Segmentation Options

The proposed flood alleviation scheme has been tested in the hydraulic model
against a range of design rainfall events. It may be easier, for economic,
technical and logistical reasons, to undertake the construction of the
recommended scheme in segments. As such, it is recommended that the

elements of the scheme are bundled together as follows:
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Sub Scheme 1 - Clanmoyle Flood Alleviation Scheme

A. Construction of a flood attenuation pond in Clontarf Golf Course including
bund construction, retaining wall, flow control device, outlet pipework and
landscaping.

B. Construction of inlet pipework from Clanmoyle Road to Clontarf Golf

Course.

Sub Scheme 2 - Middle Wad Flood Alleviation Scheme

C. Provision of an additional culvert crossing of Howth Road.

D. Construction of a new 2.1m diameter (or equivalent) culvert from Collins
Park to Clanmoyle Road including connections to the existing Wad culvert
and provision of additional gully capacity in Collins Park, EIm Mount
Avenue, Collins Avenue and Clanmoyle Road.

E. Construction of a new sea outfall(s) and sealing of manholes. This work
should also include the removal of intruding services which obstruct the
flow to the outfall. In addition, the work should include a structural
rehabilitation of the pressurised section of the Wad, if a structural survey

shows that this is necessary.

Sub Scheme 3 - Upper Wad Flood Alleviation Scheme
F. Construction of attenuation and relief sewers west of M1. The exact
nature of this work needs further investigation, but would be similar in

nature to work carried out in D above.

Elements A and B consist of relatively straightforward work, and can be procured
as a single contract. Elements C, D, E and F involve greater cost and complexity

and should therefore be procured separate to elements A and B.
Procurement Options

The procurement routes to be examined are:

" Conventional (i.e. employer design)

. Design & Build (i.e. contractor design)

When considering the preferred procurement route the following key issues need

to be taken into account:

. Initial Output Specification
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—  Provision of flood alleviation works as described in Section 7

= Risk Allocation
- Unforeseen services

- Unforeseen ground conditions

] Value for Money Assessment

- Limited scope for innovation

] Stakeholder Consultation
- Existing staffing level

- Potential delays as a result of consultation if DB adopted

] Environmental Assessment

The choice is therefore between a conventional contract with an employer led
design or a design build contract with a contractor led design within defined
constraints. There is little scope for innovation in this project as the flood
alleviation works have been identified through extensive design and analysis.
Furthermore, the politically sensitive nature of flooding and the level of
public interest in this project may not be suited to a contractor led

design.

There are some risks in the contract that could be transferred to a contractor that
could give cost certainty to Dublin City Council and ensure a robust tender price.
The design build approach has a fundamental principle of transferring risk but the
lack of potential for innovation and the requirement for specific flood alleviation
works mean that there is little to be gained from a contractor design. The Public
Works form of contract with an employer led design permits the transfer of
certain risks while allowing the employer to define the scope of the works to

reflect specific requirements.

In pursuing any strategy, consideration has to be given to the procedure to be
adopted in accordance with the EU Public Procurement Directive. Three options

exist namely: open, restricted and negotiated. These are discussed below.

The negotiated procedure is only relevant where the outcome of the project is

uncertain or difficult to define. This is not the case here and thus this procedure
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6.4

6.5

6.6

is not suitable. The open and restricted procedures are commonly used for public
works contracts. The open procedure invites tenders from the market whereas
the restricted procedure is a two stage approach where a shortlist is derived
following an Expression of Interest stage and the shortlisted applicants tender the

contract.
PROCUREMENT OF SUB-SCHEME 1 WORKS

The Sub-Scheme 1 (elements A and B) Works are relatively straightforward and
mainly require ground works with an element of structural concrete work. These
works can provide immediate benefit and thus an open procedure is proposed as
it is a shorter process and will provide for keen pricing. Care must be taken in
determining the minimum qualifying criteria to ensure a basic standard of
contractor qualifies. Therefore this assessment recommends "“Public Works
Contract for Civil Engineering Works Designed by the Employer” procured under

the open procedure, or that the works are carried out by OPW/DCC direct labour.
PROCUREMENT OF SUB-SCHEME 2 AND 3 WORKS

The restricted procedure is preferred for Sub-Scheme 2 (elements C, D, E and F)
and Sub-Scheme 3 due to the difficulties in working in the centre of the capital
city and complex nature of the co-ordination (i.e. liaison with public, DCC, utilities
etc) required on this project. The restricted procedure affords the council the
opportunity to shortlist suitably experienced and competent contractors to tender
this project thus providing a greater degree of certainty in the outcome of the
contract and in the ability of any of the tenderers to deal with the variety of
issues that could arise in the course of the contract. Therefore this assessment
recommends the works be carried out using the “Public Works Contract for Civil
Engineering Works Designed by the Employer” procured under the Restricted

Procedure or that the works are carried out by OPW/DCC direct labour.

PROGRAMME

The preliminary programme for the proposed alleviation works is included in

Appendix VI to this report.

The critical items on the programme include:

. Procurement of Engineering Consultant(s).

" Ground Investigation Contracts.
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= Sub-Scheme 2 and 3 Works.
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7. PROJECT COSTS AND ECONOMIC ASSESSMENT

7.1 COST ESTIMATE OF THE PROPOSED SCHEME

A summary of the projected construction costs for Sub-Schemes 1, 2 and 3 of the
recommended flood alleviation works are presented in Tables 7.1 to 7.3. The
Emergency Works and Feasibility Costs have also been included. The detailed

breakdown of the cost estimates is contained in Appendix IX.

Table 7.1 - Construction Cost Estimate (Sub-Scheme 1 and Emergency Works)

Item Description Total (€)

1 | Emergency Works- Clanmoyle

1.1 | Emergency Works in Clanmoyle and Feasibility Study 350,000

Sub Total (Emergency Works) 350,000

2 | Sub-Scheme 1

2.1 | Storage Works - Golf Course (Overground Storage) 950,000
2.2 | Pipeline Works within Clanmoyle and Golf Course 953,355
Sub Total (Sub-Scheme 1) 1,903,355

The costs for the Sub-Scheme 2 works have been examined using trenchless
technologies to minimise disruption, and also using a mixture of trenchless and
open cut technologies. It was found that the mixed trenchless/open cut option
was the most cost effective, and therefore the costs presented here relate to this

combined option.
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Table 7.2 - Construction Cost Estimate for Sub-Scheme 2 Works

Item | Description Total (€)
3 | Sub-Scheme 2
3.1 | Tunnelling
3.1.1 | Tunnelling Works - 1200mm Diameter (DP1-RP1, DP1-RP2, DP2-RP3) 2,035,000
3.1.2 | Tunnelling Works - 2100mm Diameter (DP3-RP3) 520,000
3.1.3 | Tunnelling Works - 1500mm Diameter (DP5-RP5 & RP5-Existing WAD) 327,500
Sub Total (Sub Scheme 2 - Tunnelling) 2,882,500
3.2 | Open Cut
3.2.1 | Open Cut - 1200mm Diameter Pipe (233 EIm Mount Ave-267 EIm 241,875
Mount Ave, 21 Collins Park-233 EIm Mount Ave & RP1-MH72810)
3.2.2 | Open Cut - 2.1m Box Culvert (DP3-RP4) equivalent to 2.1m diameter 1,310,200
Sub Total (Sub Scheme 2 -Open Cut) 1,552,075
3.3 | Other
3.3.1 | Outfall Works (New 1.5m*1.5m Box Culvert from manhole between 273,938
MH65203 and MH65104-New Clontarf Outfall, Seal 7 manholes, 3 No.
Teleflex Non Return Valves)
3.3.2 | Additional Gullies (22 Collins Park, 288 EIm Mount Avenue, 186 Collins 75,000
Avenue East, 137 Collins Avenue East & 40 Clanmoyle Road)
Sub Total (Sub Scheme 2 - Other) 348,938
Sub-Total (Sub Scheme 2) 4,783,513
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Table 7.3 - Construction Cost Estimate for Sub-Scheme 3 Works

Item | Description Total (€)

4 | Sub Scheme 3

4.1 | West of M1 2,300,000

Sub-Total (Sub Scheme 3) 2,300,000

Rates for civil works were based on recent tendered rates for projects of a similar
scale. Rates for flow control devices were obtained from suppliers. The cost
estimates for tunnelling were obtained from tunnelling contractors. Cost estimate
for works required west of the M1 is an approximation based on reported
problems, site visits and relative cost of flood alleviation proposals east of the M1.
Additional research in the Wad Catchment is required west of the M1 in order to

improve the cost estimate for this location.

It is important to note that no site investigation works have been undertaken to
date, and this could impact on the cost estimates. A comprehensive site
investigation will be required in advance of the contracts for sub schemes 2 and
3. Unfavourable ground conditions could significantly increase the cost of the

works.

Table 7.4 - Total Construction Cost Estimate

Item Description Total (€)
1 Emergency Works 350,000
2 Sub-Scheme 1 1,903,355
3 Sub-Scheme 2 4,783,513
4 Sub-Scheme 3 2,300,000
Total 9,336,868
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7.2

ADDITIONAL COSTS FOR OVERALL CATCHMENT SCHEMES USING OPW

METHODOLOGY

The Office of Public Works (OPW) recommends a methodology for calculating

additional contract costs based on the estimated construction cost. The
methodology is outlined and applied in Table 7.5.
Table 7.5 - Construction Cost Estimate
Item | Description Percentage ARplec Cost
to Item (€)
1 Emergency Works Construction Costs 100% 350,000
2 ?Iaszic&C%nstruction Costs (Sub Schemes 100% 8,986,868
Contingencies (Preliminaries) 20% 2 1,797,374
4 Contingencies 20% 2+3 2,156,848
Sub-total (Capital Budget) 1+2+3+4 13,291,089
5 Design Fees 6% 2+3 647,054
6 Contract Supervision 5% 2+3 539,212
7 Archaeology 15% 2+3 1,617,636
8 Environmental Mitigating Measures 6% 2+3 647,054
9 Compensation and Land Acquisition 12.50% 2+3 1,348,030
10 Art 1% 2+3 107,842
11 Maintenance Costs 27% 2+3 2,911,745
Sub Total 21,109,664
VAT @ mixed rate 3,166,450
TOTAL 24,276,114

The additional costs outlined in Table 7.5 are based on generalised flood

alleviation works which may not apply to this project.

For example archaeology

and maintenance would be far more onerous items for an above ground river flow

scheme.

Catchment and the cost estimate is summarised in Table 7.6.

These two items have been altered appropriately to suit the Wad
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Table 7.6 - Construction Cost Estimate using alternative OPW costs

Item Description Percentage Applied Cost

to Item €)
1 Emergency Works Construction Costs 100% 350,000

Basic Construction Costs (Sub Schemes
2 1,2&3) 100% 8,986,868
Contingencies (Preliminaries) 20% 2 1,797,374
4 Contingencies 20% 2+3 2,156,848
Sub-total (Capital Budget) 1+2+3+4 13,291,089
5 Design Fees 6% 2+3 647,054
6 Contract Supervision 5% 243 539,212
7 Archaeology 5% 2+3 539,212
8 Environmental Mitigating Measures 6% 2+3 647,054
9 Compensation and Land Acquisition 12.50% 2+3 1,348,030
10 Art 1% 243 107,842
11 Maintenance Costs 2% 2+3 215,685
Sub Total 17,335,180
VAT @ mixed rate 2,600,277
TOTAL 19,935,457
7.3 COST BENEFIT ANALYSIS OF THE OVERALL CATCHMENT SCHEME

In order to evaluate the benefits of carrying out the works, the estimated cost for

the scheme is compared with the cost of doing nothing.

The cost of doing

nothing is effectively the estimated compensation cost for each property affected

by the flooding. The OPW recommend using the Flood Hazard Research Centre
(FHRC) Manual (The Benefits of Flood and Coastal Risk Management: A Manual of

Assessment Techniques) for cost-benefit analyses. Projects are only economically

viable if the benefits exceed the costs, i.e. the ratio of benefits to costs is greater
than 1.0.

The stages identified in the Manual are summarised briefly below:

HowN =

Define extent of future flooding

Assemble depth and damage data for properties in affected areas

Calculate annual average flood damages

Compare costs to benefits and identify economic viability of proposed

scheme
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The extent and depth of flooding for rainfall events with annual exceedance
probabilities of 1%, 2%, 4%, 20% and 50% was assessed using the hydraulic
model of the Wad Catchment. The Manual provides approximate costs per square
metre of property for a range of flood depths. The OPW recommends applying a
factor of 1.46 to convert British construction costs to Irish construction costs.
The OPW also recommends doubling this value to cover intangibles (stress, health
damage, emergency services, temporary relocation, etc.). The data is

summarised in Table 7.7.

Table 7.7 - Estimated damage costs per square metre for a range of flood depths

Depth of flooding above Total Damage/Square Adjusted for Irish Costs
ground floor level (mm) Metre (£/m?) (€/m?)
-300 11.28 32.94
0 11.28 32.95
50 202.50 591.29
100 249.25 727.81
200 429.80 1,255.02
300 481.75 1,406.72
600 540.11 1,577.11
900 576.97 1,684.75
1200 609.72 1,780.37
1500 638.92 1,865.64
1800 671.71 1,961.38
2100 698.51 2,039.66
2400 725.26 2,117.77

The cost of flooding damage for each rainfall event was estimated using the
procedure described in Stages 1 to 3 above. A probability damage curve was
plotted to illustrate the increasing damage cost associated with more extreme
rainfall events as shown in Figure 7.1. As there are only 6 points on graph a
linear curve is assumed as recommended in the CRUE European Flood Risk

Management Research Report No I-1.

It has already been discussed in Section 3 that there is a low confidence level for
lower return period events. This is because the model has not been verified for

low flow events. Figure 7.1 shows significant damage costs for a 50% annual
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7.4

exceedance probability (AEP) event. This frequency of flooding damage appears
excessive. In the interests of carrying out a meaningful cost-benefit analysis, it
can be assumed that no flooding damage is experienced for a 50% AEP event.
This assumption is deemed reasonable based on discussions with residents in the
affected areas. The adjusted probability-damage curve based on the above
assumption is shown in Figure 7.2. The true curve can only be determined if the
model is verified for low flow events. However, the assumption above is deemed

conservative for cost benefit purposes.

The area under the graph is defined as the annual average flood damage cost. In
Figure 7.2 the area under the graph is equal to €994,582 per annum. The OPW
recommends calculating a net present value (NPV) for the damage costs based on
a 50 year period at a discount rate of 4%. Therefore the estimated NPV for the
damage cost is €21,665,800, including an allowance for disruption to the railway

line.
SUMMARY

A cost estimate for the proposed flood alleviation works has been prepared based
on current construction costs. The total scheme cost has been estimated
following the OPW methodology. The benefits of the proposed works have been
calculated using the FHRC Manual as recommended by the OPW. A summary of

the costs and benefits is provided in Table 7.8.

Table 7.8 —-Cost Benefit Ratio for the proposed Flood Alleviation Works

COST Total cost using OPW methodology 21,109,664
BENEFIT Annual average flood damage cost over 50 years at 4% discount rate 21,665,800
Benefit / Cost Ratio 1.03

The cost-benefit ratio is equal to 1.03 and therefore the proposed scheme is

deemed economically viable.

The cost-benefit ratio using the “modified” OPW methodology presented in Table
7.6 is equal to 1.25.
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8.

8.1

CONCLUSIONS AND RECOMMENDATIONS

SUMMARY OF CONCLUSIONS

New survey data has been included in the model to provide a higher
confidence level in its predictions.

The predictions of the model to the known flood events are deemed to be
representative of actual events based on consultation with property
owners and individual records.

The model is conservative in its predictions for severe events but has a low
confidence level for minor storm events.

The flood events of August 2008, July 2009 and October 2011 exceeded
the 100 year storm event and these were extreme events outside previous
and current required design standards.

The 100 year current storm event has been used for design purposes.

A walk through survey of the Wad Culvert has highlighted concerns with
change in cross section, obstructions, gradient changes and structural
issues.

The model simulation indicates flooding is caused primarily from pluvial
issues in the catchment.

Further investigations are needed in relation to flooding issues west of the
M1.

Flooding alleviation measures were examined. These included
Conveyance, Attenuation, Overland flow and Non Structural Measures. In
isolation, none of these options provided a robust solution. Therefore a
combination was examined to arrive at the preferred scenarios.

Following analysis, the preferred scenario required a piped conveyance
from Collins Avenue to Clontarf Golf Course where it reconnects to the
Wad culvert; A hydraulic restriction then controls follow on flow and
utilises green areas in the Golf Course for attenuation; Flood protection
barriers and landscape works are also required on the Golf Course to
contain the attenuated flows; A new culvert is also required at the Howth
Road Crossing and at the Clontarf sea outfall. It is necessary to seal
manholes in the vicinity of the Clontarf Sea Outfall to protect against

flooding due to extreme high tides.
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. The basic construction cost of the recommended scheme, calculated in
accordance with OPW CFRAMS Methodology, is € 8,986,868 (excluding
VAT , Preliminaries and Contingencies)

. The cost benefit ratio for the recommended scheme calculated in
accordance with OPW CFRAMS Methodology is 1.03 which is higher than
the required economic viability threshold of 1.0.

. The cost benefit ratio for the recommended scheme using the modified
OPW CFRAMS Methodology is 1.25 which exceeds the required economic
viability threshold of 1.0.

" The scheme will not require an Environmental Impact statement. However

Part 8 Planning will be required for all elements of the scheme.
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8.2

SUMMARY OF RECOMMENDATIONS

The scheme should be advanced in three sub schemes namely:

o Sub-Scheme 1: Clanmoyle Flood Alleviation Scheme. This involves
the construction of pipework in Clanmoyle and a flood attenuation
pond on Clontarf Golf Course. These works are recommended to
progress immediately.

o Sub-Scheme 2: Middle Wad Flood Alleviation Scheme. This
involves the construction of a new culvert from Collins Park to
Clanmoyle, a new culvert across the Howth Road and a new outfall
culvert. These works require further site/ground investigation and
once this is completed work can progress.

o Sub-Scheme 3: Upper Wad Flood Alleviation Scheme. This involves
carrying out localised works west of M1 in order to alleviate the risk
of flooding at two locations. These works require further
site/ground investigation and once this is completed work can
progress.

A consultation exercise should be undertaken with residents along the
proposed route and in particular with the Clontarf Golf Course.

The Sub-Scheme 1 works should be procured under the “Public Works
contract for civil engineering works designed by the Employer” with the
measurement risk transferred to the contractor. This Sub Scheme should
be tendered under the Open Procedure with minimum requirements
specified, and should be progressed immediately. An alternative to this
would be that the works are carried out by OPW/DCC direct labour.
Additional investigations should be carried out to address flood alleviation
west of the M1.

The other schemes (i.e. Sub-Schemes 2 and 3) should be procured under
the “Public Works Contract for Civil Engineering Works Designed by the
Employer” form of contract, with the unforeseeable utilities risk transferred
to the contractor to ensure an expedient and cost certain contract. An
alternative to this would be that the works are carried out by OPW/DCC
direct labour.

The Clanmoyle Flood Alleviation Scheme should be progressed to
construction, at an estimated capital budget cost of €4.7 million (including

preliminaries & contingency and excluding VAT, as per OPW Methodology)
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. Ground investigations should be conducted to provide more certainty in
the estimated capital budget for Sub Schemes 2 and 3, and this should be

progressed immediately.
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Pluvial Flooding/Wad River

(http://www.dublincity.ie/print/6308)

Wad River

Project Background & Current Status

There have been a number of historical floods within the river Wad catchment, most recently in 2008, 2009 & 2011 causing severe disruption
and flooding damage to the area. During extreme rainfall events in the catchment the existing pipes and culverts along the Wad became
overwhelmed and could not accommodate the increased flows. This resulted in surface water not being able to enter, and escaping from the
River Wad system causing extensive localised flooding in areas such as Collins Avenue, Clanmoyle Road, Howth Road and Clontarf.

Fig 1: Wad catchment and locations of reported flooding

Dublin City Council commissioned a study to reduce and alleviate flooding within the Wad River Catchment (from Ballymun to an outfall into
Dublin Bay at Clontarf). The Wad Catchment Study report in 2012 recommended that the following specific works be undertaken in a staged
fashion:

1. Sub Scheme 1 — The Clanmoyle Road Flood Alleviation Scheme
2. Sub Scheme 2 — The Middle Wad Flood Alleviation Scheme

1. Sub Scheme 1 — Clanmoyle Road Flood Alleviation Scheme — This scheme involved diverting flood waters emanating from the river
wad away from Clanmoyle Rd and Collins Avenue through a series of underground pipe work and temporarily storing it in an
attenuation pond located within the grounds of Clontarf Golf Club. Once the flood event has passed the retained water is slowly
released in a controlled fashion back in to the River Wad. The system is fully automated and is controlled by the automated opening
and closing of penstocks monitored by level sensors within the River Wad.

Sub Scheme 1 was split into the following 3 separate Works Contracts for construction purposes:

Contract A — Civil Engineering — This work involved laying the upgraded and diversionary pipework, culverts and associated works. The
Civils work was undertaken by the OPW and is currently fully complete with the exception of the following:

1. Landscaping of the Green Area within Clanmoyle Road. This work is being undertaken by a landscaping Contractor in conjunction
with the DCC Regional Projects and Flood Advisory Office and DCC Parks and landscaping Section. A Contractor has been appointed
and site works have commenced on the 16th April 2018. The Works are anticipated to take 4 weeks to complete.

Contract B - Golf Course Reinstatement Works — This landscaping contract was carried out by Clive Richardson Ltd. and is fully complete
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Contract C - Mechanical & Electrical Works - This contract fully automated the scheme and was being carried out by Veolia Water Ireland.
It is fully complete and operational.

(2) Sub Scheme 2 — Middle Wad Flood Alleviation Scheme. This Scheme is the next phase in the overall project and involves the
following construction works:

1. Howth Road Crossing — This involves constructing a new culvert across the Howth Road at the junction of the Howth Road and
Hollybrook Park. The existing Wad River Culvert at this location is hydraulically limited and needs upgraded. DCC Regional
Projects and Flood Advisory Office are currently in the process of procuring Consultant Engineers to produce a full design
package for this proposed work.

2. New Outfall at Clontarf — This work involves providing a new outfall for the wad River at Clontarf. Some advance works relating
to this project have been already undertaken and completed during new watermain works at Clontarf Promenade in 2015. The
remainder of this work is to be advanced in conjunction with the works at the Howth Road Crossing and similarly DCC Regional
Projects and Flood Advisory Office are currently in the process of procuring Consultant Engineers to produce a full design
package for this proposed work.

Historical Documents

In July 2009, an interim report was carried out by RPS Consulting Engineers. In December 2009 Nicholas O'Dwyer Consulting Engineers
were appointed to carry out a study on the Catchment.

Flood Alleviation Investigations

A data collection exercise was carried out, information from which was used to verify a computerised hydraulic model of historical storm
events, such as those of August 2008, July 2009 and October 2011.

Following this, potential generic scenarios for flood alleviation within the Wad catchment were identified. These included;

« Diversion of Flow Only

» Piped Conveyance Only
Overland Conveyance Only
 Attenuation Storage Only

« Non-Structural Measures

More detailed assessments were carried out on all the scenarios based on a number of constraints, such as;

» Public Acceptance

« Relative Costs

» Practicality

» Health and Safety Issues
« Planning Issues

« Traffic Impacts

» Environmental Issues

¢ Programme of Works

» Existing services and Utilities
« Buildability & Reliability

» Long Term Operation

« Maintenance Issues

None of the above scenarios provided the required flood risk reduction on their own, thus a scheme using the beneficial elements of each
scenario/flood alleviation measure was examined and assessed. The first phase of which is described below, and is called the Clanmoyle
Flood Alleviation Scheme.

Clanmoyle Flood Alleviation Proposals

The proposal intends to pipe the flood waters in Clanmoyle Road in the quarry area of the Golf Club, and when the storm abates to release it
slowly back into the existing Wad culvert. There are a number of proposed structures which are required to achieve this and detailed on the
planning drawings listed below.

There is also a proposed tunnelled upgrade of the culvert capacity at Howth Road and an additional outfall to the bay alongside Clontarf
Road.

The layout of the entire scheme is detailed on planning drawing numbers 20446-PP-01 to 12, downloadable below.

Future Scheme (not part of the recent Planning Application)

Localised works will be required to the west of the M1 in order to alleviate the risk of flooding and there is a proposed new culvert from
Collins Park to link up with the proposed culvert on Clanmoyle Road.
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Note: It should be noted that when the entire scheme is constructed, the overland flows will be diverted underground at Collins Park, further
reducing the risk of overland flows and flooding in the catchment.

The locations of individual components of the schemes are presented in greater detail in the Catchment Report and on the appended
drawings, listed below.

Consultations

Following the flooding of August 2008 and July 2009 meetings were held in the local community centre, Le Chéile, following these meetings,
further consultations took place with the relevant landowners and stakeholders. The primary stakeholders, the Clontarf Golf Club, larnrod
Eireann and Clanmoyle Residents gave approval in principle to proceed with the Part 8 Planning Process, which has resulted in the recent
Part 8 Planning Submission.

Dublin City Council’'s Law Department and Valuers Department are also engaged in consultation with the relevant landowners, as there are
legal items to be agreed, items such as wayleaves.

Liaisons with stakeholders are ongoing, and will continue during the planning process and until construction is complete.

Consultation has also taken place with the Foreshore Unit of the Department of the Environment, Community and Local Government, as a
foreshore licence is required to construct the outfall in to the Tolka Estuary. Further details of this process are described below.

PART 8 Planning Application

» Please click here to read the newspaper Planning Notice.pdf
(/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/Newspaper%20Planning%20Notice %203-9-12.pdf)

The Environment and Engineering Department of Dublin City Council were granted planning permission on the 14th of January 2013
(Application Reference Number: 3161/12). This approval allows for the first phase to proceed of a wider proposal to reduce and alleviate
flooding within the Wad River Catchment to the National Design Standard, the 1:100 year rainfall event. They are also designed to reduce
flooding downstream of the Golf Club in the Castlecourt and Auburn areas.

The proposal can be summarised into the structures listed below which require planning consent;

« Inlet structure in Clanmoyle Road green area

» Pedestrian bridge in the Clontarf Golf Course

» Retaining wall along the boundary of Clontarf Golf Club and the Dublin-Belfast railway

» Sports netting around the boundary of the Clontarf Golf Club and properties along Collins Avenue East
« Inlet and outlet structure in the Clontarf Golf Course

« Qutfall into Clontarf Foreshore

List of Documents And Drawings

The attached documents outline the Wad River Catchment in more detail, and give a greater understanding of the catchment, its
geographical area, and the history of flooding within it. The documents included are as follows;

Clanmoyle Flood Alleviation Scheme — Part 8 Planning Permission.pdf
(/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/Clanmoyle%20Flood%20Alleviation%20Scheme%20-
%20Part%208%20Planning%20permission%203-9-12.pdf)

Wad Drainage Catchment Study - Planning Drawings
(PDF Links to Drawings)

Drawing Number Drawing Title

20446-PP-01 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-PP-01%20Rev%20A.pdf) Overall
Scheme Keyplan

20446-PP-04 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-PP-04%20Rev%20B.pdf)
Recommended Alleviation Works Layout Plan (3 of 6)

20446-PP-05 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-PP-05%20Rev%20B.pdf)
Clanmoyle Road Alleviation Scheme (4 of 6)

20446-PP-06 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-PP-06%20Rev%20B.pdf)
Recommended Alleviation Works Layout Plan (5 of 6)

20446-PP-07 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-PP-07%20Rev%20B.pdf)
Recommended Alleviation Works Layout Plan (6 of 6)

20446-PP-08 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-PP-08%20Rev%20A.pdf)
Proposed Inlet Structure at Clanmoyle Road

20446-PP-09 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-PP-09%20Rev%20A.pdf)
Proposed Pedestrian Bridge Structure Details

20446-PP-10 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-PP-10%20Rev%20A.pdf)
Proposed retaining Wall in Golf Course

20446-PP-11 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-PP-11%20Rev%20A.pdf)
Proposed Ball catch netting in Golf Course

20446-PP-12 (/sites/default/files/content//\WWaterWasteEnvironment/waterprojects/Documents/20446-PP-12.pdf) Proposed inlet and
outlet Structures
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For greater clarity, there are a number of ancillary documents which accompanied the Part 8 documents they are described as follows;

» Wad River Catchment Study — Full Catchment Report Rev E
(/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/\Wad%20River%20catchment%20Study%20-
%20Full%20Catchment%20Report%20Rev%20E.pdf)

This document primarily outlines the processes which have lead to the application for Part 8 Planning, its approval and why we wish to carry
out the Clanmoyle Flood Alleviation Scheme. Our consultant was engaged to carry out an examination of the hydraulic performance of the
Wad catchment, and recommend works which would improve flood protection within the catchment.

» Wad River Flood Alleviation Scheme — Environmental Report Rev B
(/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/Wad%20River%20Flood%20Alleviation%20Scheme %20-
%20Environmental%20Report%20Rev%20B.pdf)

This report addresses the main EIS (Environmental Impact Statement) themes which were requested by the Planning Department. This
report also includes a Geophysical Survey carried out by Minerex Geophysics Limited.

Appropriate Assessment — Stage 1 Screening Report Rev C

This report is included in the Environmental report, and has been prepared by our consultants to determine the potential impacts, if any, Sub
Scheme 1 (Clanmoyle Flood Alleviation Scheme) and Sub Scheme 2 (Middle Wad Flood Alleviation Scheme) may have on nearby sites with
European conservation designations (i.e. Natura 2000 sites). Its conclusions were “No significant impacts on the North Bull Island SPA, the
South Dublin Bay SAC, the North Dublin Bay SAC and Tolka Estuary/Sandymount Strand SPA (alone or in combination with other projects
or plans) are anticipated.”

Wad River Catchment Study — Catchment Drawings

Drawing Number Drawing Title

20446 — 01 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-01%20Rev%20B.pdf) Overall
Catchment Plan

20446 - 02 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-02%20Rev%20A.pdf) Survey of
Study Areas (1 of 3)

20446 — 03 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-03%20Rev%20A.pdf) Survey of
Study Areas (2 of 3)

20446 — 04 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-04%20Rev%20A.pdf) Survey of
Study Areas (3 of 3)

20446 — 05 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-05%20Rev%20B.pdf) Areas of
Reported Flooding (1 of 5)

20446 - 06 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-06%20Rev%20A..pdf) Areas of
Reported Flooding (2 of 5)

20446 — 07 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-07%20Rev%20A.pdf) Areas of
Reported Flooding (3 of 5)

20446 - 08 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-08%20Rev%20B.pdf) Areas of
Reported Flooding (4 of 5)

20446 - 09 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-09%20Rev%20C.pdf) Areas of
Reported Flooding (5 of 5)

20446 — 10 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-10%20Rev%20C.pdf) Model
Output; Flood Plain - August 2008 (1 of 2)

20446 — 11 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-11%20Rev%20C.pdf) Model Output;
Flood Plain - August 2008 (2 of 2)

20446 — 12 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-12%20Rev%20C.pdf) Model
Output; Flood Plain - July 2009 (1 of 2)

20446 - 13 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-13%20Rev%20C.pdf) Model
Output; Flood Plain - July 2009 (2 of 2)

20446 — 14 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-14%20Rev%20D.pdf) Model
Output; Flood Plain — October 2011 (1 of 2)

20446 — 15 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-15%20Rev%20E.pdf) Model
Output; Flood Plain — October 2011 (2 of 2)

20446 - 16 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-16%20Rev%20E.pdf) Model
Output; Flood Plain - 1/100 Year Return Period (1 of 2)

20446 — 17 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-17%20Rev%20D.pdf) Model
Output; Flood Plain - 1/100 Year Return Period (2 of 2)

20446 - 18 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-18%20Rev%20E .pdf) Predicted
Flooding For A Joint Tidal / Rainfall Event

20446 — 19 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-19%20Rev%20E.pdf) Potential
Alleviation Works - Scenario 1 (1 of 2)

20446 — 20 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-20%20Rev%20E.pdf) Potential

Alleviation Works - Scenario 1 (2 of 2)
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20446 - 21 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-21%20Rev%20E.pdf) Potential
Alleviation Works - Scenario 2 (1 of 3)

20446 — 22 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-22%20Rev%20E.pdf) Potential
Alleviation Works - Scenario 2 (2 of 3)

20446 - 23 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-23%20Rev%20E.pdf) Potential
Alleviation Works - Scenario 2 (3 of 3)

20446 — 24 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-24%20Rev%20E.pdf) Potential
Alleviation Works — Keyplan

20446 — 25 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-25%20Rev%20E.pdf) Potential
Alleviation Works — Layout Plan (1 of 6)

20446 - 26 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-26%20Rev%20E.pdf) Potential
Alleviation Works — Layout Plan (2 of 6)

20446 - 27 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-27%20Rev%20D.pdf) Potential
Alleviation Works — Layout Plan (3 of 6)

20446 - 28 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-28%20Rev%20A.pdf) Potential
Alleviation Works — Layout Plan (4 of 6)

20446 — 29 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-29%20Rev%20A.pdf) Potential
Alleviation Works — Layout Plan (5 of 6)

20446 - 30 (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/20446-30%20Rev%20A.pdf) Potential

Alleviation Works — Layout Plan (6 of 6)

Application for a Foreshore License

» Please click here to read the Newspaper Foreshore Notice.pdf
(/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/Newspaper%20foreshore%20notice.pdf)

The river Wad discharges to the sea through a culvert outfall at Clontarf Promenade opposite Clontarf Garda Station. As part of the scheme,
it is intended to construct a second culvert with a second outfall to the sea. This latter element requires a Foreshore Licence. To that end,
Dublin City Council applied to the Department of Environment, Community and Local Government (DOECLG) for a Foreshore Licence. The
minister signed and approved the draft Foreshore Licence and it has now being referred to the Chief State Solicitors Office and Dublin City
Councils Law Agent for final drafting.

Figure 2 — Impression of proposed culvert along Clontarf Foreshore

The proposed new outfall is a new box culvert to be constructed under the grassed area of the Clontarf Promenade, from the bus lane of
Clontarf Road to the foreshore. The new culvert is to be located alongside the existing underground Wad River Culvert. Its aim is to increase
the carrying capacity of this section of the Wad network and thus reduce flooding upstream.

Drawings and Information

» Foreshore Licence for Wad River - 1:500
(/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/Foreshore%20Licence%20for%20Wad%20River%201-
500.pdf)

» Foreshore Licence for Wad River — 1:10,560
(/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/Foreshore%20Licence%20for%20Wad%20River%201-
10,560.pdf)

» Lease Area (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/Lease%20Area.pdf)

» Levels and Cross Section
(/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/Levels%20and%20Cross%20Section.pdf)

» Cross Section (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/Cross%20Section.pdf)

» Consultant's Drawing 20446-30 Rev A
(/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/Consultants%20drawing%2020446-
30%20Rev%20A.pdf)

» Method Statement (/sites/default/files/content//WaterWasteEnvironment/waterprojects/Documents/Method%20Statement.pdf)
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Where do we go from here

Legal wayleave agreements are to be reached with the relevant stakeholders and residents

Finalise Foreshore Licence

Construction phase funding in place

It is expected that construction works will be carried out by the OPW, with works programmed to commence later this year / early next
year, subject to way leave agreements.

Information last updated October 2013

For more information

John McCooey - Executive Engineer. Phone 01 2224326, Email: john.mccooey@dublincity.ie (mailto:john.mccooey@dublincity.ie)
Gerard O'Connell - Project Leader, Ph: 01 222 4302, Email: gerry.oconnell@dublincity.ie (mailto:gerry.oconnell@dublincity.ie)
Alan O’'Regan — Admin Support.Phone 01 222 4804, Email: alan.oregan@dublincity.ie (mailto:alan.oregan@dublincity.ie)
Regional Projects & Emergency Management Section,

floor 4, 68-70 Marrowbone Lane, Dublin 8.

(/#facebook) (H#twitter) (#pinterest) (f#email)
(https://www.addtoany.com/share#url=http%3A%2F %2Fwww.dublincity.ie%2Fmain-menu-services-water-waste-and-
environment-water-projects%2F pluvial-floodingwad-river&title=Pluvial%20Flooding%2FWad%20River)

Feedback (/website-feedback/?fromurl=http://www.dublincity.ie/main-menu-services-water-waste-and-environment-water-projects/pluvial-
floodingwad-river)

Trending - Water, Waste and Environment

Find a Recycling Centre (/main-menu-services-water-waste-and-environment-waste-and-recycling/find-recycling-centre)

Recycling Services (/main-menu-services-water-waste-and-environment-waste-and-recycling/recycling-services)

Dublin Fire Rescue and Emergency Ambulance Service (/main-menu-services/dublin-fire-brigade-and-ambulance-
service)

Community Bring Centres (/main-menu-services-water-waste-and-environment-waste-and-recycling-recycling-
services/community)

Waste and Recycling (/main-menu-services-water-waste-and-environment/waste-and-recycling)

WEEE and Householders (/main-menu-services-water-waste-and-environment-waste-and-recycling-recycling-
services/weee-and)

Careers in the Fire Brigade (/main-menu-services-dublin-fire-rescue-and-emergency-ambulance-service/careers-fire-
brigade)

FAQ in relation to Fire Safety Certificates (/main-menu-services-dublin-fire-rescue-and-emergency-ambulance-service-
fire-safety-legislation/faq)

Green Waste Charges (/main-menu-services-water-waste-and-environment-waste-and-recycling-recycling-
services/green-waste)

Civic Amenity Sites(CA Sites) (/main-menu-services-water-waste-and-environment-waste-and-recycling-recycling-
services/civic-amenity)

All pages in Water, Waste and Environment

Office address:

Dublin City Council
Civic Offices
Wood Quay

Dublin 8.

D08 RF3F

Customer service:

www.dublincity.ie/main-menu-services-water-waste-and-environment-water-projects/pluvial-floodingwad-river
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T: (01)222 2222
E: customerservices@dublincity.ie (mailto:customerservices@dublincity.ie)

Privacy Statement (/privacy-statement)
Terms and Conditions (/terms-and-conditions)
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