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1.0 Introduction

1.1 Background

This report is provided in support of a planning amendment, planning retention application as part of an
LRD application for a development previously approved under SHD ABP-310299-21. The Flood Risk
Assessment is carried out in full compliance with the requirements of “The Planning System & Flood Risk
Management Guidelines” published by the Department of the Environment, Heritage and Local
Government in November 2009 and the DCC Development Plan 2022-2028.

Note that a previous planning application (reference no. 2001/18) was submitted for the subject site for
90 no. dwellings and was granted planning (decision order no. P2857) on 19 June 2018.

The layout of the proposed scheme is detailed in a series of planning drawings by Plus Architecture
accompanying this planning amendment.

1.2 Nature of the Proposed Development

The proposed development is located on lands to the south-west of Beach Road in Sandymount, in the
east of Dublin City. The site is bordered to the north-east by the R111/Church Avenue, to the south-west
by St. Matthew’s school and to the east by the R802/Beach Road. There are a number of private
residential properties in the area.

The development is substantially equivalent to the original application and the development description
should be taken from architectural documentation. The development includes a multi storey apartment
development with basement parking, ancillary internal uses, and external substation. Vehicular and
pedestrian access to the site will be from Beach Road with additional pedestrian access via Church
Avenue.

The development will also include the provision of: private open space in the form of balconies and
terraces (on the Beach Road, Church Avenue frontages and to the rear of the building on the
northwestern, southeastern and southwestern facades), and semi-private and public open space at
ground level; all hard and soft landscaping including boundary treatments; changes in levels; plant; PV
panels; SuDS" measures including a green roof; waste collection area; and all other associated site
excavation and site development works above and below ground.
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Figure 1-1: Location of Proposed Development (Site Boundary indicated in red).
1.2.1 Proposed Additional Flood Mitigation Measures
The new flood mitigation measures proposed in this planning amendment are:

e Drainage that services low level areas below flood level is managed by a penstock to be closed

in the event of a flood.
e Demountable flood barriers are proposed adjacent to the substation to prevent the substation

and adjacent landscape areas from flooding.

The layout of these additional mitigation measures is shown in BRA-PUN-PA-00DR-C-D2-0100 “Proposed
Ground Floor Drainage Layout” and BRA-PUN-PA-OODR-C-D2-0800 “Demountable Flood Barriers”.
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2.0 Relevant Guidance

2.1 The Planning System and Flood Risk Management Guidelines

In September 2008, “The Planning System and Flood Risk Management” Guidelines were published by the
Department of the Environment, Heritage and Local Government in Draft format. In November 2009, the
adopted version of the document was published.

The Flood Risk Management Guidelines give guidance on flood risk and development. The guidelines
recommend a precautionary approach when considering flood risk management in the planning system.
The core principle of the guidelines is to adopt a risk based sequential approach to managing flood risk
and to avoid development in areas that are at risk. The sequential approach is based on the identification
of flood zones for river and coastal flooding. The guidelines include definitions of Flood Zones A, B and
C as noted below. It should be noted that these do not take into account the presence of flood defences,
as there remain risks of overtopping and breach of the defences.

Table 2-1: Flood Zone Designations

Coastal Less than a 1:200 (0.5% AEP) year event
Flood Zone A
Fluvial Less than a 1:100 (1% AEP) year event
Coastal Greater than a 1:200 (0.5% AEP) and less than a
1:1000 (0.1% AEP) year event
Flood Zone B
Fluvial Greater than a 1:100 (1% AEP) and less than a
1:1000 (0.1% AEP) year event
Coastal Greater than a 1:1000 (0.1% AEP) year event
Flood Zone C
Fluvial Greater than a 1:1000 (0.1% AEP) year event

Once a flood zone has been identified, the guidelines set out the different types of development
appropriate to each zone. Exceptions to the restriction of development due to potential flood risks are
provided for through the use of the Justification Test, where the planning need and the sustainable
management of flood risk to an acceptable level must be demonstrated. This recognises that there will
be a need for future development in existing towns and urban centres that lie within flood risk zones,
and that the avoidance of all future development in these areas would be unsustainable.

A three staged approach to undertaking an FRA is recommended:
Stage 1: Flood Risk Identification - Identification of any issues relating to the site that will require

further investigation through a Flood Risk Assessment;

Stage 2: Initial Flood Risk Assessment - Involves establishment of the sources of flooding, the extent of
the flood risk, potential impacts of the development and possible mitigation measures;

Stage 3: Detailed Flood Risk Assessment - Assess flood risk issues in sufficient detail to provide
quantitative appraisal of potential flood risk of the development, impacts of the flooding elsewhere and
the effectiveness of any proposed mitigation measures.

This report addresses the requirements for Stage 2.
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2.2 Dublin City Development Plan 2022-2028 SFRA

A Strategic Flood Risk Assessment (SFRA) was prepared to accompany the DCC Development Plan 2022-
2028. Sandymount falls within Area 8 in Appendix B (Area Assessment and Justification Test Tables) of
this document. The SFRA states the following in relation to SSFRAs for Area 8:

2.3

Given the high risk of tidal inundation in Sandymount, coupled with the varying standard of
the flood defences and the high vulnerability nature of the current land use, the specific flood
risk assessment has found that further development in Flood Zone A and B should not be
progressed prior to proposed flood defences being completed. Small scale development, such
as extensions, is acceptable, but larger scale development is premature. Once completed, new
flood defences may alter restrictions on such developments and a reappraisal of flood risk
would be appropriate as per this SFRA and the main Development Plan.

Climate change risks are significant and need to be assessed under the site-specific FRA with
guidance on finished floor levels applied as detailed in the SFRA.

Groundwater flooding particularly during high tide, should be considered in all development
flood risk assessments in this site area.

Land Zoning

The land on which the development is proposed is currently zoned as “Z1” in the Dublin City Development
Plan 2022-2028. This designation refers to lands that are “Sustainable Residential Neighbourhoods”.
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3.0 Flood Risk Identification

3.1 Existing Hydrological Environment

The existing hydrological environment is characterised primarily by the coast and the tidal changes. The
site is located approximately 600m northwest of Sandymount Strand. The area to the east of the site is
generally reclaimed land.

The development is located approximately 350m to the east of the River Dodder. Existing flood defences
are in place on the banks of the River Dodder in this location.

The hydrological environment around the site is shown in Figure 3-1 below. Runoff from the area is
drained via the River Dodder and a number of existing combined sewers.

1 Church Avenue

‘-\ i A : < . ; 7 ;
\ \ N Beach Road

!
2, \ Legend:

River Dodder [ Site Boundary
T s || ==PWatercourse

0 0.1 0.2km| 2

Figure 3-1: Hydrological environment around the site.
3.2 Topographical & Walkover Surveys

A topographical survey of the site and its environs was carried out by Murphy Surveys Limited and
provided to PUNCH Consulting Engineers to assist in the design and preparation of this Flood Risk
Assessment. This survey was carried out in November 2017. A copy of this survey is included in Appendix
B.

PUNCH Consulting Engineers visited the site on 2 November 2017 in order to identify the key features of
the site, to establish any potential sources of flooding and to identify the likely routes of flood waters.
Appendix C contains a selection of key images taken during this site visit.
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The following was established from the site visit and review of the topographical survey:

e The site generally falls from the south-east to the north-west;

e The existing levels of the site are lower than the surrounding roads, and the site contains a
localised low point relative to the roads to the north and east. This low point currently drains
via an existing gulley and connects to a drain on Church Avenue;

e The site is presently 100% impermeable due to the presence of hard surfaces and the existing
buildings;

e The grounds around the existing car dealership structure contain a low point of approximately
2.0m AOD to the west of the structure.

3.3 Site Geology

The geology of the site was reviewed using data from the Geological Survey of Ireland (available at
www.gsi.ie). The Quaternary geology mapping of the area shows that the area has a history of flooding
due to its proximity to the coastline and the River Dodder. While Figure 3-2 below describes the
quaternary geology as ‘urban’, evidence of Beach Sands to the south and west of the site suggest that
the lands were (geologically) historically natural beach lands which were subject to coastal flooding.
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2 = = W
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g gal Mo%™ I:I MARINE
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Site Boundary

Figure 3-2: Quaternary Geology (source Geological Survey of Ireland (www.gsi.ie))

The surface geology of the site overlies a bedrock of Marine Basinal Facies, and groundwater vulnerability
in the area is classified as Low.

3.4 History of Flooding

The area has a history of flooding which is detailed in a humber of sources, particularly the OPW Flood
Hazard Mapping website, floodmaps.ie, which holds a record of historic flood events. A review of this
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database indicated that, while there have been reported incidences of flooding in the local area (see
Appendix D), none of these records report a flooding incident at the site of the proposed development.

Additional information relating to flooding in the Sandymount area was obtained from Dublin City Council
as part of the consultation in advance of the preparation of this SSFRA. Significant coastal flooding
occurred in the area in both 2002 and 2014. In February 2002 the flood level was measured at 2.95m AOD
at Alexander Basin at Dublin Port. During this event, 1,250 buildings in Dublin experienced flooding.
Dublin City Council have compiled mapping of the observed flood extents from this event and the relevant
Sandymount map is presented in Appendix E.

During flooding in January 2014, a maximum coastal flood level of 3.02m AOD was recorded. During this
event, the number of buildings flooded was reduced to 4 as coastal flood defences had been installed.
The subject site of this SSFRA was not impacted during either of these flooding events.

Office of Public Works

Past Flood Event Local Area Summary Report (gf | OPW it

Report Produced: 20/9/2024 11:58
This Past Flood Event Summary Report summarises all past flood events within 2.5 kilometres of the map centre.

This report has been downloaded from www.floodinfo.ie (the "Website"). The users should take account of the restrictions
and limitations relating to the content and use of the Website that are explained in the Terms and Conditions. It is a
condition of use of the Website that you agree to be bound by the disclaimer and other terms and conditions set out on
the Website and to the privacy policy on the Website.

R RS i.:;‘i?él-éf%s’illestel Map Legend
: "N 4 g 7/Clontar f zﬁsod bx'%s""t ‘ Single Flood Event
‘lgs \ A £ Recurring Flood Event
12913002 D Past Flood Event Extents
\ i D Drainage Districts Benefited Lands*
343 D.u/blln P A D Land Commission Benefited Lands*
13;’0 < > E] Arterial Drainage Schemes Benefited Lands*

* Important: These maps do not
indicate flood hazard or flood extent.
Their purpose and scope is explained
on Floodinfo.ie

A 2 © Notinnal Mannina Divicinn nf Tailto Fircann

Figure 3-3: Extract from OPW Floodmaps Database Report (see Appendix D for full report).
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3.5 Review of Existing Surface Water Infrastructure

A review of the surface water drainage network in the area was undertaken based on the Irish Water GIS
database

The surrounding environment has extensive man-made drainage features. These include stormwater and
combined sewers along Beach Road and Church Avenue. Utilities drawings provided by Irish Water show
that a surface water sewer and a combined sewer exist to the north of the site, and fall to the west,
along Church Avenue. In general, the drainage in the area falls to the north-east along Beach Road and
then to the west along Church Avenue. A copy of the utilities drawing, showing watermains and drainage,
is presented in 0 of this document.

3.6 Existing Flood Defences

Flood defences exist both along the River Dodder and along the Dublin coast. These defences ensure that
the study site lies within the defended zone. The following extracts from Appendix A of “The Planning
System and Flood Risk Management Guidelines for Planning Authorities” describe how such sites should
be assessed:

It is also important that an assessment of flood risk should consider both the actual and the
residual risks.

Actual flood risk is the risk posed to an area, whether it is behind defences or undefended,
at the time of the stuady. [...]

Residual risks are the risks remaining after all risk avoidance, substitution and mitigation
measures have been taken. Examples of residual flood risk include:

e The failure of flood management infrastructure such as a breach of a raised flood
defence, blockage of a surface water channel or drainage system, failure of a flap
valve, overtopping of an upstream storage area, or failure of a pumped drainage
system;

The Strategic Flood Risk Assessment (SFRA) for the Dublin City Development Plan 2022-2028 details in
Appendix 1 the existing flood defenses along the River Dodder, as follows:

Ringsend Bridge to London Bridge: Retaining walls and embankments left and right contain
200- year tidal level an allowance for climate change. All outlets are tidal flapped.

London Bridge: Parapets have been raised to cater for estimated two-hundred-year tidal event
and global warming to the year 2100. Flood defences include upstream glass and metal panels.

London Bridge to Newbridge: Both sides of the river are defended to the estimated two-
hundred-year level plus estimated global warming to the year 2100 by embankments and
retaining walls. All outlets are tidal flapped. A number of flood gates are closed in extreme
flood events.

As such the site is defended against the 0.5%AEP or 0.5%AEP tidal event with an allowance for climate
change, and there remains at the site a residual risk following the potential failure of a flood defense at
the River Dodder. The site is in this way assessed for the scenario of a failure in flood defenses occurring
which places the site at risk.

The SFRA prepared as part of the Dublin City Development Plan 2022-2028 specifically addresses
defended sites in Section 4.6 and the requirements for sites proposed in the defended areas.
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Appendix 1 of the SFRA outlines the nature of the defenses along the River Dodder, which concludes that
the River Dodder in the vicinity of the site is protected up to the 0.5%AEP event with an allowance for
climate change.

3.7 Review of Historic Mapping

A review of the OSI 25-inch historical maps was completed, see Figure 3-4 below.

/?) i
“{;) =

§>\z§ 3 -

\1.11); "'\)’ﬂ N "?

'% Site Boundary

I'7 /‘) /”

‘\‘. ; u[( ’ (1 H
,\]’Au’.‘:\'] g /
Chur'e h . :
9

1

! r "'

Figure 3-4: OSI Historical 25-inch map (1897-1913)'

Historic mapping shows that the site previously contained a dwelling/small building known as Erith Lodge.
In the last 100 years the surrounding area has become significantly more urbanised, potentially leading
to greater pluvial and fluvial flooding because of increased runoff from hardstand areas.

It is further noted that historical mapping shows that the lands to the east of the site have since this
time been reclaimed from the ocean. Prior to this land reclamation, the site was located adjacent to the
natural Sandymount tidal coastline.

" Sourced online at http://maps.osi.ie/publicviewer/#V2,635397,694487,12,9
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4.0 Flood Zone Assessment

4.1 Strategic Flood Risk Assessment (SFRA) Mapping

The Dublin City Development Plan 2022-2028 SFRA Appendix E contains a composite flood map showing
the location of the proposed development to be within Flood Zone B as seen in Figure 4-1.

Site Boundary
Defended °

[‘\Wﬂf Flood Zone B e
[ ] . Flood Zone A e
T

Figure 4-1: SFRA Composite Flood Map.
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4.2 CFRAMS Mapping

The CFRAMS is an OPW led national programme which seeks to identify and map potential existing and
future flood hazard in areas at significant risk from flooding. It also aims to identify flood relief measures
and prepare Flood Risk Management Plans for these areas.

As part of the CFRAMS programme, mapping is available online for public viewing?, and the local area
has been assessed both as part of the River Dodder CFRAMS study and the Dublin pluvial study. The OPW
has published detailed flood hazard mapping for the Dublin southern environs based on the results of the
Eastern CFRAM study. This includes flood extent mapping for a number of return period events and flood
depth mapping for each of the potential flood events.

4.2.1 CFRAMS Coastal Flood Mapping

As part of the Eastern CFRAMS, coastal flood extents were assessed. Figure 4-2 below is an extract of the
River Dodder CFRAMS map for Beach Road Area (from CFRAMS drawing DR/EXT/UA/TIDAL/101). The
CFRAMS assessment is based on hydraulic modelling of the River Dodder. Full CFRAMS mapping for the
area is presented in Appendix F.

T

Site Boundary

(4
4DR-18802)
v

B e

//5/% )
] / e

Figure 4-2: Extract from River Dodder CFRAMS Coastal Flood Maps

N

2 See http://maps.opw.ie/floodplans/offer_disclaimer/?next=/floodplans/fhr_map/en/
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4.2.1 CFRAMS Fluvial Flood Mapping

Figure 4-5 below is an extract from the relevant Eastern CFRAMS fluvial flood extent map which shows
that the site of the proposed development is located in defended Flood Zone B for fluvial flooding.

A
1910.
=

)

Legend:
W e
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0.1 % AEP Flood Extent
(1 1000 chance in any given year)
Defended Area
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£77F Low Confdence (>40m) (10% and 0.1% AEP)
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Medium Confidence (<40m) (1% AEP)
"} Low Confidence (»40m) (1% AEP)
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] ater Lewel (mOD) per AEP
Mode Label WL 10 WLt | wloix
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LO-19482 245 257 278
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Figure 4-3: Extract from CFRAMS fluvial flood map for Beach Road area.

An extract from the flood depth mapping for Flood Zone B is included in Figure 4-4: below (an extract

from CFRAMS drawing DR/EXT/UA/DEP/1000/101A).

Depth Grid [m]
B o-025m
Bl o025-050m
B o0s0-1.00m
. 100-150m
N 15.200m
B -20m

— River Centreling

Figure 4-4: Extract from CFRAMS fluvial flood depth mapping for Beach Road area.
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The River Dodder CFRAMS flood depth mapping shows that the flood depth during the 0.1%AEP fluvial
event at the site is between 0.5m and 1.0m. A more detailed modelled flood level at the site was
obtained from RPS who carried out the modelling. The various flooding events modelled as part of the
CFRAM Study are summarised in Table 4-1 below.

Table 4-1: Nature of flooding for various return periods adjacent to the site

Flood Event Nature of Flooding

10% AEP No flooding on site
1% AEP No flooding on site
0.1% AEP Flooding on site and road (maximum flood level of 2.967mAOD on site)

4.2.1 CFRAMS Pluvial Flood Mapping

The CFRAMS Dublin Pluvial study shows that the site is subject to pluvial flooding at the north-west end,
as shown in Figure 4-5: (an extract from CFRAMS drawing EO9DCC_EXPCD_F0_03).

e

>
-

WNE2S
&@.}‘:

Figure 4-5: Extract from CFRAMS Dublin pluvial study
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4.3 Estimate of Flood Zone

The CFRAMS maps indicate that the site of the proposed development currently lies within Flood Zone B
(outside the extents of a 1%AEP fluvial or 0.5%AEP coastal event but inside the extents of a 0.1%AEP
fluvial or coastal event).

Under the Planning System and Flood Risk Management Guidelines published by the Department of the
Environment in November 2009, an area where there is moderate probability of flooding from rivers and
the sea (less than 0.1%AEP for both river and coastal flooding) is categorised as Flood Zone B. It is
concluded that, according to CFRAMS mapping, the site lies within the defended Flood Zone B (See Figure
4-1).

4.4 Modelled Flood Levels

Modelled flood levels at the site were obtained from RPS who initially carried out the CFRAMS modelling.
It was confirmed that the maximum depth of floodwaters on the site (for the 0.1%AEP flood event) was
0.94m and that the flood reached a level of 2.967m AOD in the model in this scenario. The modelled
flood occurs as a result of fluvial/coastal flooding from the River Dodder causing waters to spill out. This
causes floodwaters to flow along roads in the area and finally pond on the site and in residential buildings
in the area.

Following advice from Dublin City Council, a freeboard of 400mm was added to the 0.1%AEP flood level
in order to ascertain the minimum ground floor Finished Floor Level (FFL). This freeboard includes an
allowance for climate change. This is discussed further in sections 5.2 and 5.3 below.

4.5 Flood Risk to Adjacent Sites

This section of the SSFRA deals with any changes in flood risk to adjacent sites as a result of the proposed
development. This section demonstrates that there will be no increase in flood risk to adjacent sites. As
part of a Site-Specific Flood Risk Assessment, it is normally necessary to quantify the displacement of
floodwaters during a 1%AEP event but not during a 0.1%AEP event. The site is not subject to any flooding
during a 1%AEP event.

It is reiterated that, under normal conditions, the site is not subject to fluvial flooding in the 1%AEP or
1%AEP events, as this is a defended area. Therefore, the introduction of the development will not result
in an increase in flood risk to any adjacent properties. Flooding patterns elsewhere will not be impacted
by the site.

The site is only subject to flooding in the event of a breach in the River Dodder flood defences coupled
with a 0.1%AEP flow rate in the river. The likelihood of this occurring is very low, however the increase

in flood level elsewhere during such an occurrence is quantified in the paragraphs below.

Flood volume displaced in event of defence failure

It is understood, as noted in Section 1.1 above, that during a breach in the River Dodder flood defences,
coupled with a 0.1%AEP fluvial flood event, flood levels at the site would reach a level of 2.967m AOD.
It follows that the site in its current configuration stores floodwaters during a 0.1%AEP breach if Dodder
defences were to fail, which would be displaced by the proposed development.

The volume of floodwaters stored on the site has been calculated as 2,014m? during such a defence
breach event. This volume was calculated using the Vertical Mapper add-on of MapInfo GIS software. This
calculation was based on the topographical survey referred to in Section 3.2 and using the flood level of
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2.967m AOD. Following the redevelopment of this site, these floodwaters would clearly be displaced
elsewhere in the event of a breach in flood defences.

It is outside of the scope of this study to carry out hydraulic modelling to assess where such floodwaters
would be displaced to. Instead, a conservative calculation has been carried out based on the portion of
the floodplain assumed to be associated with flooding on the study site to assess what the overall increase
in flood level would be as a result of the proposed scenario.

It is reiterated that there is no flooding at the site during 1%AEP events (i.e. the site is not in Flood Zone
A) and that the site is in the defended Flood Zone B. As such, assuming the defences operate correctly,
there will be no flooding at the site during either Flood Zone A or Flood Zone B events. Under normal
circumstances, there will be no increase in flood risk as a result of the proposed development.

Based on an overall floodplain area of 146,800m?, of which 3,700m? will be removed by the site, the
average rise in flood level over the remaining 143,100m? (shown in Figure 4-6 below) is calculated as

Flood Volume (m®) 2014
Flood Area (m?) ~ 143100

=0.0141m = 14.1mm

N

4

Site Boundary

Q1000 Flood outline
0 01 0.2 relevant to site
L | flooding mechanism

1
Kilometers

ESTIMATE OF FLOOD
AREA RELEVANT TO SITE
=143,100m’

Figure 4-6: Area of floodplain used for assessment of flood level increase (flood defence breach)

In light of this flood level increase during a defence breach, it is reiterated that the development of this
site will, given normal operation of the flood defences on the River Dodder, not increase flood risk
elsewhere. It will only be in the unlikely event of a flood defence breach and a 0.1%AEP event occurring
at the same time that flood levels in the vicinity may increase.
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Surface water flows from the site are to be managed via a stormwater drainage system which will ensure

that the flow rate from the site to the existing sewer will not exceed 2 litres/second. This will be

achieved through means of an attenuation tank and hydrobrake limiting the outflow. This will ensure

that runoff from the site will not increase the risk of flooding to properties or public areas in the vicinity
of the development.

DCC representatives have been engaged regarding the flood risks to adjacent sites and our
rationale/justification that compensatory storage is not required as a result of our development.
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5.0 Flood Risk Assessment
5.1 Sources of Flooding

When carrying out a flood risk assessment, one should consider all the potential flood risks and sources
of flood water at the site. In general the relevant flood sources are:

» Fluvial Flooding

Fluvial flooding is the result of a river exceeding its capacity and excess water spilling out onto the
adjacent floodplain. The study area is at risk of fluvial flooding from the River Dodder. However, as
noted above, the site lies within the defended zone. For the 0.1%AEP flood event, flooding may occur
in the area should flood defences be overtopped. In the event of such an occurrence, FFLs at the
site are set above the 0.1%AEP flood level with a suitable level of freeboard to account for climate
change.

» Pluvial Flooding

Pluvial flooding is the result of rainfall-generated overland flows which arise before run-off can enter
any watercourse or sewer. It is usually associated with high intensity rainfall. There are no locations
on the site which are noted in PFRA mapping as being at risk of pluvial flooding. The CFRAMS Dublin
pluvial study shows that there is an area of pluvial flooding identified in the low point of the site. As
part of the proposed development this ‘low point’ will be removed, and the land will be developed
upon. The proposed storm network (as part of this development) has been designed to ensure there
is no flood risk to the development from extreme precipitation events, and that the redevelopment
of the site does not adversely affect flooding levels or extents in the area.

> Coastal Flooding

Coastal flooding is the result of sea levels which are higher than normal and result in sea water
overflowing onto the land during high tides or storm surges. CFRAMS mapping shows that the study
area is not at risk of coastal flooding. However, as noted above, the site lies within the defended
zone and as such is not susceptible to flooding unless a breach in flood defences occurs.

> Groundwater Flooding

Groundwater flooding occurs when the level of the water stored in the ground rises as a result of
prolonged rainfall. The study area is not at risk of groundwater flooding.

It has been highlighted by Dublin City Council that groundwater in the area can be impacted by tidal
fluctuations due to the unknown nature of the ground conditions and the permeability. In particular
this can impact upon basements in the area. Mitigation against this is discussed in Section 5.4 below.

5.2 Climate Change

Advice on the expected impacts of climate change and the allowances to provide for future flood risk
management in Ireland is given in the “OPW Assessment of Potential Future Scenarios, Flood Risk
Management Draft Guidance”, 2009. Two climate change scenarios are considered. These are the Mid-
range Future Scenario (MRFS) and the High-End Future Scenario (HEFS). The MRFS is intended to represent
a “likely” future scenario based on the wide range of future predictions available. The HEFS represents
a more “conservative” future scenario at the upper boundaries of future projections. Based on these two
scenarios the OPW recommended allowances for climate change are given in Table 5-1.
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Table 5-1: Recommended allowances for climate change (Taken from OPW - Assessment of
Potential Future Scenarios for Flood Risk Management)

Extreme Rainfall Depths +20% +30%
Flood Flows +20% +30%
Mean Sea Level Rise +500 mm +1000 mm
Land Movement -0.5 mm/year* -0.5 mm/year*
Urbanisation No general allowance - Review No General allowance -

on Case by Case Basis Review on Case by Case Basis

-1/3Tp**

Forestation -1/6Tp** +10% SPpR***

Notes:

* Applicable to the southern part of the country (Dublin - Galway and south of this)

** Reduce the time to peak (Tp) by a third; this allows for potential accelerated runoff that
may arise as a result of drainage of afforested land

*** Add 10% to the Standard Percentage Runoff (SPR) rate; this allows for increased runoff
rates that may arise flowing felling of forestry

The Strategic Flood Risk Assessment (SFRA) prepared for the DCC Development Plan 2022-2028 also
provides a table of climate change allowance requirements, reproduced here as Table 5-2.

Table 5-2: Recommended allowances for climate change (DCC Development Plan 2022-2028 SFRA)

Tidal Climate

Fluvial Climate

Development Vulnerability | Change Allowance Cr!ange Allqwance ST VIR SRR
. : (increase in sea Water
(increase in flows)
level
Less Vulnerable 20% 0.5m (MRFS) 20% increase in rainfall
Highly Vulnerable 20% 0.5m (MRFS) 20% increase in rainfall

Critical or Extremely
Vulnerable (e.g. hospitals,
major sub-stations, blue
light services)

30% 1.0m (HEFS) 30% increase in rainfall

5.2.1 Fluvial Flooding

The site lies within the defended zone of the 0.1%AEP fluvial flood event from the River Dodder.As noted
in Section 3.6 above, the defences along the River Dodder are to a 0.5%AEP standard with allowance for
climate change. The Ground floor FFLs are 383mm above the 0.1%AEP event (in the event of a breach in
flood defences).

Under the CFRAMS, the River Dodder has been modelled for a ‘future’ HEFS scenario which shows the
site as being within the fluvial 1%AEP and 0.1%AEP extents, as shown in Figure 5-1. The modelling
undertaken to produce this mapping does not take into account the defences along the River Dodder.
Following discussions with Dublin City Council, minimum FFLs were set at 3.37mAQOD to take account of
climate change on fluvial flood risk from the River Dodder.
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Figure 5-1: Extract from CFRAMS future (climate change) scenario flood depth mapping for Beach
Road area.

5.2.2 Coastal Flooding

The SFRA for Dublin City Council Development Plan 2022-2028 notes that to the effects of climate change
on flooding in Sandymount are “extreme, due to the proximity to the sea and varying level of the flood
defences and the very low level of buildings inland of existing flood defences.”

The effects of sea level rise have been assessed in relation to climate change. As per Table 5-2 above, it
is appropriate to assess the effect of adding 0.5m to predicted extreme coastal flood levels. Currently
the predicted extents of coastal flooding do not reach the vicinity of the site due to higher ground
between Sandymount beach and the location of the proposed development. Current modelled coastal
flood levels are 3.11mAOD for the 0.5%AEP coastal event and 3.34mAOD for the 0.1%AEP coastal event.
These levels are taken from the Irish Coastal Protection Strategy Study (IPSCC) which fed into the CFRAM
Study for the Dublin coastal area. Adding 500mm to these levels gives 3.61mAOD and 3.84mAOD
respectively. While a flood to these levels would impact upon the proposed development and hundreds
of other buildings in the local area, it is noted that the area is defended against coastal flooding. In the
event of a breach in defences a coastal flood/surge to this level would not cause a full inundation in the
Sandymount area. It appears that ground levels between the coastline and the proposed development
provide a natural barrier against coastal floods/surges from reaching the site. In this way the
development is protected against the effects of climate change in relation to sea level rise. The risk of
the site being impacted during a coastal flood event with climate change accounted for is as such very
low.

In the event of a forecasted coastal flood event likely to cause widespread flooding to the entire
Sandymount area, it is proposed that the building management provide temporary barriers to protect
the ground floor and the basement from floodwater damage.
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5.3 Site Vulnerability

The proposed development is residential in nature, which is classified as a “Highly Vulnerable
Development” in the guidelines. It has been demonstrated in this report that the site lies within the
defended zone, and within the fluvial Flood Zone B. As such, for this development it is necessary to apply
the Justification Test as demonstrated in Table 5-3 below.

Table 5-3: Matrix of Vulnerability versus Flood Zone to indicate Justification Requirement.

_ Flood Zone A Flood Zone B Flood Zone C

Highly vulnerable development  Justification Test Justification Test Appropriate
Less vulnerable development Justification Test Appropriate Appropriate

Water-compatible development Appropriate Appropriate Appropriate

As demonstrated in Table 5-3 above, sites located in Zone B which are residential in nature are subject
to the Justification Test. The Dublin City SFRA has addressed the Sandymount area as part of “Area: 8.
Coastal: Sandymount” and the Justification Test for this area is included in Appendix H. The Justification
Tests undertaken as part of the SFRA notes the following:

Area: 8. Coastal: Sandymount

There are no suitable alternative lands for the particular uses or development type in areas at
lower risk of flooding, within or adjoining the urban settlement. Areas identified as being in
Flood Zones A and B are considered essential to achieving a consolidated urban centre and to
comply with the NPF and RSES.

Site 9 (Dodder: Liffey to Ballsbridge) was also consulted as part of this however the description of the
area indicates conclusively that the site of the proposed development does not fall into this site for
Justification Test purposes.

No site-specific Justification Test is included in this SSFRA as the test is passed at a strategic area level
in the SFRA.

5.4 Flood Mitigation Measures

With reference to Section 5.2 above, a review of flood maps produced as part of the CFRAMS indicate
that the site of the development falls inside the extents of Flood Zone B for fluvial and coastal events.

The proposed residential development is classified in the guidelines as ‘Highly Vulnerable Development’.
The development is as such permitted in Flood Zone B only if the Justification Test is passed. The
following measures will be required in order to mitigate against any flooding in Flood Zone B:

e The Finished Floor Levels (FFL) of the ground floor of the proposed building on the site will be
set at 3.37m AOD. This is greater than the minimum of freeboard of 300mm above the 0.1%AEP
flood level as required by Dublin City Council for development in the defended zone within Flood
Zone B;
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e The proposed basement will be isolated from the flood zone area through the use of
demountable, temporary barriers at the entrance. This will be necessary to ensure that in the
event of a breach in flood defences on the River Dodder during a 0.1%AEP event, basements are
not subject to flooding from overland flood flows.

e All ventilation shafts, ducts, and other access/utilities entering the basement development will
do so at a height greater than 3.37m AOD in order to remove potential flowpaths of surface water
to the proposed basement;

e The proposed basement walls and floor will be sealed using suitable materials/treatments to
prevent flooding via ingress from groundwater. The proposed basement will be Grade 2 based on
the grades of waterproofing protection from BS 8102:2009 ‘Code of practice for the protection
of below ground structures against water from the ground’. This performance level allows some
seepage and damp areas. A combination of Type A (barrier), Type B (structurally integral), and
Type C (drained) waterproofing protection is proposed. The secant piled wall will be faced
internally with a waterproofing membrane and the RC liner wall will form the primary
waterproofing protection. Any water seepage will be collected in a sump and pumped up to a
high level where it will drain under gravity into the main drainage system. The waterproofing
membrane from the wall will continue to the underside of the RC basement slab;

e Surface water flows shall be attenuated on site and the runoff rate from the site will not be
greater than the runoff rate agreed with Dublin City Council, in order to reduce the risk of
flooding elsewhere as a result of the development;

e A flood warning alarm, which may be by means of a float in an outlet drainage pipe, which will
warn the operators of the development if water levels start to rise in the basement.

e Drainage that services low level areas below flood level is managed by a penstock to be closed
in the event of a flood.

e Demountable flood barriers are proposed adjacent to the substation to prevent the substation
and adjacent landscape areas from flooding.

Emergency access to the proposed development will be maintained during an extreme flood event. During
extreme modelled events, Beach Road does not become fully impassable and access to the R131 (East
Link toll road) remains possible in the north-eastern direction from the proposed site entrance.

It is considered that any residual flood risks can be managed through the use of emergency plans and
evacuation procedures. The proprietor of the development shall monitor flood warnings as issued by Met
Eireann and Dublin City Council, and emergency plans shall be developed to be implemented in advance
of a forecasted flood event. This emergency plan will note the designated access and egress routes to
the site in the event that flooding impacts the local road infrastructure.

It is noted that the proposed development has no impact on the flood risk outside the site of the proposed
development, as there will be no increase in surface water runoff from the site following the
implementation of SuDS options on the site to allow for the runoff rate to match that of the greenfield
runoff rate of the site.

5.5 Flood Risk Management

Flood risk management under the EU Floods Directive aims to minimise the risks arising from flooding to
people, property and the environment. Minimising risk can be achieved through structural measures that
block or restrict the pathways of floodwaters, such as river defences or non-structural measures that are
often aimed at reducing the vulnerability of people and communities such as flood warning, effective
flood emergency response, or resilience measures for communities or individual properties.

Given that the site of the proposed development is located inside the defended Flood Zone B, successful
mitigation measures must be implemented to ensure that the proposed development is not at risk of
flooding. Following the implementation of the mitigation measures outlined in Section 5.4 above, the
flooding risk to the properties or to people will be minimised during an extreme flood event.
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Emergency access can be maintained to the site via the R131 road to the north-east in the event of a
0.1%AEP flood event and a breach in flood defences.
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6.0 Conclusion

PUNCH Consulting Engineers were appointed to carry out a Site-Specific Flood Risk Assessment (SSFRA)
study in support of a planning amendment, planning retention application as part of an LRD application
for a development previously approved under SHD ABP-310299-21, for a proposed residential
development consisting of 112 no. residential apartment dwellings in Sandymount, Dublin 4. A review of
flooding and flood risk in the area was carried out and it was ascertained that the development lies
within the defended zone of a 0.1%AEP flood. As such there is a residual risk of coastal/fluvial flooding
to the site of the proposed development.

Flood maps produced as part of the Eastern CFRAM Study and flood maps produced as part of the SFRA
from the relevant City Development Plan were consulted to establish the outline Flood Zone. A precise
flood level at the site of 2.967m AOD was obtained from the CFRAMS modellers. Advice from Dublin City
Council suggested that the Finished Floor Level (FFL) should be set at 400mm above the current 0.1%AEP
flood level in the defended zone. The ground floor FFL was set at 3.37m AOD which is 403mm above the
0.1%AEP flood level. Additional mitigation measures have been prescribed to prevent flooding of the
basement and to ensure that the proposed development does not worsen flooding elsewhere.

Appropriate measures have been taken to ensure that the proposed development will not be at risk of
flooding, as described in Section 5.4, and also to ensure that impacts related to flooding elsewhere will
not worsen as a result of the development. The mitigation measures proposed will ensure that the
development is in compliance with the relevant sections of the Dublin City Development Plan as outlined
in Section 2.2 as well as in full compliance with The Planning System & Flood Risk Management
Guidelines. The new mitigations proposed in this planning amendment are:

e Drainage that services low level areas below flood level is managed by a penstock to be closed
in the event of a flood.

e Demountable flood barriers are proposed adjacent to the substation to prevent the substation
and adjacent landscape areas from flooding.
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Appendix A.  Existing Utilities Drawing
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Appendix B.  Site Topographical Survey
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Appendix C.  Site Visit Images
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Image C2 - View of existing Maxol forecourt from the south-east of the site
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Image C4 - View west along Church Road, from north of site
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Image C6 - View along Church Road from site boundary, looking west

=

Image C7 - View within site forecourt, showing houses along south-western boundary
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Appendix D.  OPW Historic Flood Events Record
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OPW National Flood Hazard Mapping

Summary Local Area Report

This Flood Report summarises all flood events within 2.5 kilometres of the map centre.

The map centre is in:

County: Dublin

NGR: O 187 332

This Flood Report has been downloaded from the Web site www.floodmaps.ie. The users should take account of the

restrictions and limitations relating to the content and use of this Web site that are explained in the Disclaimer box when
entering the site. It is a condition of use of the Web site that you accept the User Declaration and the Disclaimer.

Map Legend

Flood Points

Multiple / Recurring
Flood Points

Areas Flooded

Hydrometric Stations

Rivers

Lakes

River Catchment Areas

Land Commission *

|| = |E] & B

Drainage Districts *

Benefiting Lands *

=]

* Important: These maps do
= not indicate flood hazard or
Map Scale 1:11,766 flood extent. Thier purpose

and scope is explained in the
22 Results Glossary.
1. Tolka December 1954 Start Date: 08/Dec/1954
County: Dublin Flood Quality Code:1

Additional Information: Photos (2) Reports (13) Press Archive (9) More Mapped Information

2. Tolka November 2002 Start Date: 13/Nov/2002

County: Meath, Dublin Flood Quality Code:1

Additional Information: Photos (126) Reports (9) Videos (3) Press Archive (13) More Mapped Information

3. Dublin City Tidal Feb 2002 Start Date: 01/Feb/2002
County: Dublin Flood Quality Code:1

Additional Information: Photos (32) Reports (10) Press Archive (27) More Mapped Information

4. Dodder Ballsbridge Sept 1931 Start Date: 03/Sep/1931
County: Dublin Flood Quality Code:3

Additional Information: Reports (7) Press Archive (7) More Mapped Information

5. Dodder Anglesea Road Nov 1965 Start Date: 17/Nov/1965
County: Dublin Flood Quality Code:2

Bl P

Report Produced: 06-Nov-2017 16:21



Additional Information: Photos (3) Reports (7) Press Archive (10) More Mapped Information

6. Dodder Anglesea Road Dec 1958
County: Dublin

Additional Information: Reports (7) More Mapped Information

Start Date: 18/Dec/1958
Flood Quality Code:3

7. Nutley EIm Park Streams June 1963
County: Dublin

Start Date: 11/Jun/1963
Flood Quality Code:2

Additional Information: Photos (7) Reports (6) Press Archive (20) More Mapped Information

8. Fenian Street June 1963

Start Date: 11/Jun/1963

A4 County: Dublin Flood Quality Code:3
Additional Information: Reports (3) Press Archive (2) More Mapped Information
3 9. Ringsend June 1963 Start Date: 11/Jun/1963
A County: Dublin Flood Quality Code:3
Additional Information: Reports (3) Press Archive (2) More Mapped Information
"y 10. Dodder Donnybrook June 1963 Start Date: 11/Jun/1963
A4 County: Dublin Flood Quality Code:3
Additional Information: Reports (3) Press Archive (3) More Mapped Information
, 11. Flooding at Anglesea Road, Ballsbridge, Dublin 4 on 24th Oct Start Date: 24/Oct/2011
Al 011 . .
A %ounty: Dublin Flood Quality Code:2
Additional Information: Reports (1) More Mapped Information
"y 12. Flooding at ESB Sportsco, Ringsend, Dublin 4 on 24th Oct Start Date: 24/Oct/2011
Al 2011
A4 County: Dublin Flood Quality Code:2
Additional Information: Reports (1) More Mapped Information
, 13. Flooding at Bath Avenue, Sandymount, Dublin 4 on 24th Oct Start Date: 24/Oct/2011
Al 011 . .
A %ounty: Dublin Flood Quality Code:2
Additional Information: Reports (1) More Mapped Information
"y 14. Flooding at Havelock Square, Sandymount, Dublin 4 on 24th Start Date: 24/Oct/2011
Al Qct 2011
A4 County: Dublin Flood Quality Code:2
Additional Information: Reports (1) More Mapped Information
, 15. Flooding at Railway Cottages, Ballsbridge, Dublin 4 on 24th Start Date: 24/Oct/2011
Al ct 2011 .
A ounty: Dublin Flood Quality Code:2
Additional Information: Reports (1) More Mapped Information
"y 16. Flooding at RDS, Ballsbridge, Dublin 4 on 24th Oct 2011 Start Date: 24/Oct/2011
A4 County: Dublin Flood Quality Code:2
Additional Information: Reports (1) More Mapped Information
, 17. Flooding at Herbert Cottages, Ballsbridge, Dublin 4 on 24th Start Date: 24/Oct/2011
Al ct 2011 .
A ounty: Dublin Flood Quality Code:2
Additional Information: Reports (1) More Mapped Information
"y 18. Rock Road Merrion Gates Nov 2000 Start Date: 05/Nov/2000

County: Dublin

Additional Information: Reports (1) Press Archive (2) More Mapped Information

Flood Quality Code:3

Report Produced: 06-Nov-2017 16:21



19. Nutley Stream June 1989
County: Dublin

Additional Information: Reports (1) More Mapped Information

Start Date: 14/Jun/1989
Flood Quality Code:4

20. Dodder Oct 1987
County: Dublin

Additional Information: Photos (3) More Mapped Information

Start Date: 21/Oct/1987
Flood Quality Code:4

21. Booterstown/Ailesbury Park November 1965
County: Dublin

Additional Information: Reports (1) More Mapped Information

Start Date: 17/Nov/1965
Flood Quality Code:3

Bl B P P

22. Bath Avenue June 1963
County: Dublin

Additional Information: Photos (1) Reports (2) More Mapped Information

Start Date: 11/Jun/1963
Flood Quality Code:2

Report Produced: 06-Nov-2017 16:21
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Appendix E.  Sandymount Observed 2011 Flood Extent
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Appendix F.  CFRAMS Mapping
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Area: 8. Coastal: Sandymount

LEGEND
FLOOD JONE A
FLOOD 20ME 8
FLOOD J0ME C
oeroee

CITY SOUNDARY

For Land Use Zoning Maps Overlaid with Flood Zones see Dublin City
Council Development Plan 2022 - 2028, Flood Map F and Flood Map
H.

The area includes Beach Road and Strand Road
from Sean Moore Park to the Merrion Gates and
Area Description includes some of the EIm Park Stream flooding
with a high tide. The area extends inland generally
around the DART Line from Merrion Road near the
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Area: 8. Coastal: Sandymount

Merrion Gates to the Dodder River and Newbridge
Avenue and south of Leahy Terrace on the north of
the area. The area includes Sandymount Village.
All of this area has been reclaimed from the sea in
the last 200 years.

Development in this area is mainly low to medium
density residential with some commercial, some
schools, community uses, open space areas and
sports areas.

SDRAs within this

Area N/A

The area behind Beach Road and Strand Road is
generally very low and is protected by the existing
seawall above ground level. This combined with
new works adjacent to Merrion Gates and Marine
Drive protects many of the inland areas at flood
risk. The seawall provides differing standards of
protection along its length so a uniform
assessment of its benefit cannot be provided.
There are 14 openings in this sea wall which,
following receipt of a tidal surge warning are
normally blocked with sandbags to reduce the

Benefitting from
Defences (flood
relief scheme

works) flood risk inland, however as these are very
temporary defences they are not considered in this
assessment. Planning permission has been
granted to put flood gates on these 14 openings
and strengthen the sea wall along the Promenade.
A consultant is being procured to look at options
for the 700m section of sea wall north of the
promenade to Sean Moore Park.
Extreme, due to the proximity to the sea and
Sensitivity to varying level of the flood defences and the very
Climate Change low level of buildings inland of existing flood
defences.
Residual risks associated with overtopping/ breach
Residual Risk and ingress through gaps in the defences are high.

See comments in Specific FRA (below) in relation
to the assessment of same.

The SFRA flood maps are consistent with previous
flooding of this section of Sandymount, however,
the map show potential for flooding in an
undefended scenario.

Historical Flooding

All surface water in this area needs to be carefully
managed and provision made for significant rainfall
events during high tides. A one year high tide
event should be assumed during a 100-year

Surface Water
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Area: 8. Coastal: Sandymount

rainfall event. Should development be permitted,
best practice with regard to surface water
management should be implemented across the
development area, to limit surface water run-off to
current values. Some existing developments have
pumped pipelines to the sea.

All developments shall have regard to the Pluvial
Flood Maps in their Site Specific Flood Risk
Assessment, see FloodResilienCity Project,
Volume 2 City Wide Pluvial Flood Risk
Assessment at http://www.dublincity.ie/main-menu-
services-water-waste-and-environment-drains-
sewers-and-waste-water/flood-prevention-plans.

Commentary on Flood Risk:

The flood extents indicate flow paths generally coming directly out of the
tidal region by over ground routes following direct inundation from the sea.
Extra flood defences are required raising the level of the existing sea wall
and closing openings during times of high tides particularly with strong
easterly winds. Flooding from wave overtopping is a significant risk in this
area. The flood maps were produced based on the OPW CFRAM Plan and
checked against historic flooding in the area.

Development Options:

Residential development, either small scale infill or extensions to existing
buildings, with some infill commercial development would be a natural
extension of existing development in this area.

Justification Test for Development Plans

1. Part 1 of the Justification Test is covered under Section 3.2.1in
the main body of the SFRA report.

2. The zoning or designation of the lands for the particular use or
development type is required to achieve the proper planning and
sustainable development of the urban settlement and, in
particular:

(i) Is essential to facilitate regeneration and/or expansion of the
centre of the urban settlement.

Answer: Yes: The areas located in Flood Zones A and B are primarily
residentially developed areas/ built-up and established, with some
commercial properties and community uses. There would be limited large
development sites within this area. The possible development of infill sites
will be small scale infill development or extensions onto existing properties.
This area is an established built-up part of the city reclaimed from the sea.

(i) Comprises significant previously developed and/or under-utilised
lands.
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Area: 8. Coastal: Sandymount

Answer: Yes. Most of the lands within Flood Zone A and B are already
built-up or comprise of brownfield sites.

(iii) Is within or adjoining the core of an established or designated
urban settlement.

Answer: Yes: Yes: The area comprises part of the established /
designated urban settlement of Dublin City.

(iv) Will be essential in achieving compact and sustainable urban
growth.

Answer: Yes: The area comprises part of the established / designated
urban settlement of Dublin City.

(v) There are no suitable alternative lands for the particular use or
development type, in areas at lower risk of flooding within or
adjoining the core of the urban settlement.

Answer: There are no suitable alternative lands for the particular uses or
development type in areas at lower risk of flooding, within or adjoining the
urban settlement. Areas denitifed as being in Flood Zones A and B are
considered essential to achieving a consolidated urban centre and to
comply with the NPF and RSES.

3. Specific Flood Risk Assessment:

. Given the high risk of tidal inundation in Sandymount, coupled with
the varying standard of the flood defences and the high vulnerability
nature of the current land use, the specific flood risk assessment has
found that further development in Flood Zone A and B should not be
progressed prior to proposed flood defences being completed. Small
scale development, such as extensions, is acceptable, but larger
scale development is premature. Once completed, new flood
defences may alter restrictions on such developments and a
reappraisal of flood risk would be appropriate as per this SFRA and
the main Development Plan.

o Climate change risks are significant and need to be assessed under
the site specific FRA with guidance on finished floor levels applied as
detailed in the SFRA.

o Groundwater flooding particularly during high tide, should be
considered in all development flood risk assessments in this site
area.

Conclusion: The subject area passes the Justification Test for
Development Plans.
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