Waterman Moylan
Engineering Consultants

Flood Risk Assessment

Residential Development at Auburn, Malahide Road

March 2021

Waterman Moylan Consulting Engineers Limited

Block S, East Point Business Park, Alfie Byrne Road, Dublin D03 H3F4
www.waterman-moylan.ie






Waterman Moylan
Engineering Consultants

Client Name: Kinwest Limited
Document Reference: 19-020r.004 Flood Risk Assessment
Project Number: 19-020

Quality Assurance — Approval Status

This document has been prepared and checked in accordance with
Waterman Group’s IMS (BS EN ISO 9001: 2015 and BS EN ISO 14001: 2015)

Issue Date Prepared by Checked by Approved by
1 14 July 2020 Stephen Dent-Neville Mark Duignan Mark Duignan
2 31 March 2021 Robert Walpole Stephen Dent-Neville /%fé ,D(gm

Comments




Waterman Moylan
Engineering Consultants

Disclaimer

This report has been prepared by Waterman Moylan, with all reasonable skill, care and diligence within the
terms of the Contract with the Client, incorporation of our General Terms and Condition of Business and
taking account of the resources devoted to us by agreement with the Client.

We disclaim any responsibility to the Client and others in respect of any matters outside the scope of the
above.

This report is confidential to the Client and we accept no responsibility of whatsoever nature to third parties
to whom this report, or any part thereof, is made known. Any such party relies on the report at its own risk.



Contents

1.

04 Yo 11T o ) o PN 1
1.1 Y (3N oY Tod 1) 11 I USRS 1
1.2 Proposed DEVEIOPIMENT .........viiiiiiiie ittt e e e e e 2
1.3 Background t0 the REPOIT ......ceiii i e e e e e e e e e e enrare e e e e e e e s 2
1.3.1  AsSesSINgG LIKEIINOO..........ccoi i e 3
1.3.2  ASSESSING CONSEUUEICE ....eevieiniiiiieiiiiieeiaitieeesaitteaessstteeesanbbeeesssbeeesssbeeesasbeeesansbeeessnnses 3
1.3.3  ASSESSING RISK....eiiiiiiii s 3
L - 1 SR 4
2.1 SOUICE .ttt s 4
2.2 L= L1 1117 PP PPPPPNt 4
1L N 6
31 SOUIC s 6
3.2 L= L1 1117 PP PPPPPNt 6
3.3 [T 24= 11 o T Yo L PRSPPI 8
3.4 1070] g 51T o U] o (o =S PP PP PP TP PPPPPPPRT 8
3.5 RIS ettt e e e e e e e e a e e e e arae e e e nnres 8
3.6 Flood RiSK MANAGEMENT ........oiiiiiiiiiiiiiie ettt 8
3.7 RESIAUAI RISK ...ttt e e e e et e e e e e e e e bbb e eeaeeeeas 9
[ [N N 10
4.1 SOUIC .t e 10
4.2 PatNWay & RECEPIOIS. ....ciiiiiiiii ittt e et e e e sbaeeeeaaes 10
4.3 LIKEIINOOM ... a e 10
4.3.1 Surcharging of the proposed on-site drainage SYStEMS: ........cccoviiiiiiiiiieeeneiiiiiieeeeeeennn 10
4.3.2 Surcharging from the existing surrounding drainage SYStem: ............ceevvvveveeevereeeeenennnns 10
4.3.3 Surface water discharge from the subject Site:.........ccooiiiiiiiiii e 11
4.3.4 Overland flooding from SUIFOUNING Areas: ........coouveieiiiiiieiiiiie e 11
4.3.5 Overland flooding from the SUDJECT SIte:.......ooiiiiiiiiiie e 11
4.4 1070 g 51T U] o (o = PO PP PPPPP P TPPTP 11
4.5 1 ST UPPPPPPRR 12
4.5.1 Surcharging of the proposed on-site drainage SYStEMS: .........ccoviiiiiiiiieeenniiiiiieeeeeeennn 12
4.5.2 Surcharging from the existing surrounding drainage System: ..........cccccceeeiiiiiiiieeneeennn. 12
4.5.3 Surface water discharge from the subject Site: ..o 12
4.5.4 Overland flooding from surrouNding @rEas: ........c.c.cceeveeeiiriciiiireee e e e e rereree e e 12
4.5.5 Overland flooding from the SUDJECT SIte:.......ooiuiiiiiiiie e 12
4.6 Flood RiSK MANAGEIMENT ........eiiiiiiiie ittt e e et e e s sbeeee e 12
4.6.1 Surcharging of the proposed on-site drainage SYSteMS: .......ccceeviiviviiiireeersiiiiniirereeeens 12
4.6.2 Surcharging from the existing surrounding drainage system: .........ccccccceveeevicciiieeeeeeenn, 13
4.6.3 Surface water discharge from the subject Site: ... 13

Flood Risk Assessment
Project Number: 19-020
Document Reference: 19-020r.004 Flood Risk Assessment



4.6.4 Overland flooding from surrouNding @rEas: ........ccceeeeeiiiiiiiieieee e e e e e 13

4.6.5 Overland flooding from the SUDJECT SIte:.......coiiiiiiiei e 13
4.7 RESIAUAI RISK ...ttt 13
L € o 11T T V7= =Y 14
51 RS0 U o =P PPTT 14
5.2 PANWAY ...ttt e e b e e e e e e abreeeeaae 14
5.3 R {CTod =T o] (o] ST UPPPPPPTTR PSPPI 14
54 (1 2¢=] 11 o T Yo A PP P PP 14
55 (000] 0 1ST=To [ 51T o o] I PP UPPPPPPTTNN 15
5.6 RISK ettt b et E e e nR e e e be e e bre e sne e e nnneen 15
5.7 Flood RiSK MANAgEMENT ........coiiiiiiieiiiiii ettt et e e sbree e e 15
5.8 RESIAUAI RISK ...ttt e e e s e e e s e e e 15
6. Human/MechaniCal Errors ... s nmnn e 16
6.1 SOUIC s 16
6.2 PANWAY ...ttt ettt e b e e b e et e e e abrr e e et 16
6.3 [ LCTo =T o] (o] (PP UPP PRSPPI 16
6.4 [T 24= 11 o T Yo L PRSPPI 16
6.5 (000] 0 1ST=To 51T o o] =SSP PPN 16
6.6 RISK ettt ettt ettt ettt ettt ek e e et e e Rt e e ente e e baeeanteeeneeenneeeaneeeaneeean 16
6.7 [ (oToTo I L] Q1Y =T F= o 1= o 0= o | PP PPPPPNS 16
6.8 RESIAUAI RISK ...ttt e e e e s e e 16
7. Conclusions and Recommendations ...........cccoomimiiiiiiiiiimmri s e 17
Figures
Figure 1 | Site Location (Source: GOOgIE MaPS) ......uuueiiiiiiiiiiiiiieiie ettt a e e 1
Figure 2 | Extract from the FEM FRAMS Tidal Flood EXteNtS Map.........ccceeeiiiiiieiiiiieeiiiiee e 4
Figure 3 | Extract from the FEM FRAMS Fluvial Flood EXtentS Map .........cccveeiiiiiiiieieeeneiniiieeeeeeen 6
Figure 4 | Post Development Flood Extents (Extracted from Flood Risk Assessment by JBA
(00] 0 £ U] 11 0o ) IR PP PPPTPRP 7
Figure 5 | Overland FIOOT ROULE .........oiiuiiiiiiee ettt e e e e e e eeeeeaaaeeas 9
Figure 6 | Local Flood Event History Extracted from OPW’s National Flood Hazard Maps............... 11
Figure 7 | Extract of Groundwater Vulnerability Map.........ccoouiiiiiiiiiiiiiiiiee e 14
Tables
Table 1 | Schedule of ACCOMMOUALION ...........eiiiiiiiiii e 2
Table 2 | From Table A1 of “DEHLG/OPW Guidelines on the Planning Process and Flood
MANAGEMENT” ...ttt e s 3
Table 3 | BXB RISK IMBETIX «.uveiieiiiiiie ettt ettt ettt e bttt e e s bbbt e e s et e e e e s nnnbeeeesnneeeens 3
Table 4 | Pathways and RECEPIOIS. ......uuiiii ittt e et e e e e e e et b e e e e e e s e sanbeeeeaaeeeaaannnes 10
Table 5 | Summary of the Flood Risks from the Various COmMponents ..........ccccccceveeeveviivieeeeneeesennns 17

Flood Risk Assessment
Project Number: 19-020
Document Reference: 19-020r.004 Flood Risk Assessment



1. Introduction

This Flood Risk Assessment has been prepared by Waterman Moylan as part of the documentation in
support of a Strategic Housing Development (SHD) planning application for a proposed residential
development in lands around Auburn House in Malahide, Co. Dublin.

This Flood Risk Assessment has been carried out in accordance with the DEHLG/OPW Guidelines on the
Planning Process and Flood Risk Management published in November 2009. This assessment identifies
the risk of flooding at the site from various sources and sets out possible mitigation measures against the
potential risks of flooding. Sources of possible flooding include coastal, fluvial, pluvial (direct heavy rain),
groundwater and human/mechanical errors. This report provides an assessment of the subject site for flood
risk purposes only.

1.1 Site Description

The subject site is defined as a greenfield site, though there are currently several buildings on the site
including Auburn House, an eighteenth century three-storey mansion located within a wooded demesne,
stables and a house known as “Little Auburn”.

A topographic survey of the area indicated that the site is very flat with only local high points. The site lies
generally at a level of between 9m and 11m OD Malin, with a local high point near the north-east of the site
of 12.45m OD Malin.

alahide
~ Castle
Grounds

5

Figure 1 | Site Location (Source: Google Maps)

There is an existing surface water drain along the northern and eastern boundary of the site (within the
Abington development) which discharges to an existing culvert under the Malahide Road close to the
entrance to the site at the junction with Back Road. This drain is very flat at an estimated average gradient
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of 1/1,000 over its 700-metre length along the north-eastern boundary and through the lands to the entrance
of the site.

1.2 Proposed Development

The proposed development will consist of the preservation and protection of the existing Protected
Structure of Auburn House as 1 no. residential dwelling. The conversion of the existing stables of Auburn
House to accommodate 4 no. dwellings, and the construction of 406 no. residential dwellings, apartments
and duplexes providing for an overall total of 411 no. residential units. A creche (173m?2) will be constructed
as part of the development.

The breakdown of the proposed development is set out in the Schedule of Accommodation below:

Description 1-Bed 2-Bed 3-Bed 4-Bed 5-Bed or Total
more
Houses (including 1 2 46 39 14 102 Houses
converted stables)
Block 1 27 22 2 - - 51
Block 2 29 27 1 - - 57 "
@ Block 3 27 22 2 - - 51 |5
[
2 Block 4 9 17 1 - - 27 E
=] ©
£ Block5 6 22 - - - 28 2
o
< Block 6 5 14 2 - - 21 9
Block 7 ) 6 ) ) ) 6 o
Block 8 6 17 2 - - 25
Block 1 1 3 2 - -
0
@ Block2A | 6 2 . . _ o
< Q@
S Block2B | 8 3 . . - u =
S o
A Block2c | 7 2 - - - o
Block 2D 5 4 - - -
Total 137 163 58 39 13 411

Table 1 | Schedule of Accommodation

A community building (178m2) is also proposed, to be located at the “walled garden” location of the site.

The development includes all associated site works, boundary treatments, drainage and service
connections.

1.3 Background to the Report

This Flood Risk Assessment report follows the guidelines set out in the DEHLG/OPW Guidelines on the
Planning Process and Flood Risk Management published in November 2009. The components to be
considered in the identification and assessment of flood risk are as per Table Al of the above guidelines:

e Tidal — flooding from high sea levels
e Fluvial — flooding from water courses
e Pluvial — flooding from rainfall / surface water
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e Groundwater — flooding from springs / raised groundwater

e Human/mechanical error — flooding due to human or mechanical error
Each component will be investigated from a Source, Pathway and Receptor perspective, followed by an
assessment of the likelihood of a flood occurring and the possible consequences.
1.3.1 Assessing Likelihood

The likelihood of flooding falls into three categories of low, moderate and high, which are described in the
OPW Guidelines as follows:

Flood Risk Likelihood: % chance of occurring in a year
Components Low Moderate High

Tidal Probability < 0.1% 0.5% > Probability > 0.1% Probability > 0.5%
Fluvial Probability < 0.1% 1% > Probability > 0.1% Probability > 1%
Pluvial Probability < 0.1% 1% > Probability > 0.1% Probability > 1%

Table 2 | From Table Al of “DEHLG/OPW Guidelines on the Planning Process and Flood Management”

For groundwater and human/mechanical error, the limits of probability are not defined and therefore
professional judgment is used. However, the likelihood of flooding is still categorized as low, moderate and
high for these components.

From consideration of the likelihoods and the possible consequences a risk is evaluated. Should such a
risk exist, mitigation measures will be explored, and the residual risks assessed.

1.3.2 Assessing Consequence

There is not a defined method used to quantify a value for the consequences of a flooding event. Therefore,
in order to determine a value for the consequences of a flooding event, the elements likely to be adversely
affected by such flooding will be assessed, with the likely damage being stated, and professional judgement
will be used in order to determine a value for consequences. Consequences will also be categorized as
low, moderate, and high.

1.3.3 Assessing Risk

Based on the determined ‘likelihood’ and ‘consequences’ values of a flood event, the following 3x3 Risk
Matrix will then be referenced to determine the overall risk of a flood event.

Consequences
Low Moderate High
B Low Extremely Low Risk Low Risk Moderate Risk
% Moderate Low Risk Moderate Risk High Risk
f High Moderate Risk High Risk Extremely High Risk

Table 3 | 3x3 Risk Matrix
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2. Tidal

2.1 Source

Tidal flooding occurs when normally dry, low-lying land is flooded by seawater. The extent of tidal flooding
is a function of the elevation inland flood waters penetrate, which is controlled by the topography of the
coastal land exposed to flooding.

2.2 Pathway

The site is approximately 1.3km south of the nearest coastline at the Malahide Estuary. The Dublin Coastal
Protection Project indicated that the 2002 high tide event reached 2.95m OD Malin. The lowest proposed
finished floor level at the development is to be constructed at 9.60m OD Malin, well above the historic high
tide event.

The Fingal East Meath Flood Risk Assessment and Management Study (FEM FRAMS) maps available on
the OPW’s National Flood Information Portal have been consulted as part of this assessment. These maps
include tidal flood mapping, which outlines existing and potential flood hazard and risk areas which are
being incorporated into a Flood Risk Management Plan. An extract of Tidal Flood Extent Map No.
EO9MAL_EXCCD_FO0_35 is shown in the Figure below:

|| Legend:
- 10 % AEP Flood Extent
(1in 10 chance in any given year)
H 0.5 % AEP Flood Extent
' (1 in 200 chance in any given year)

¥
i 0.1 % AEP Flocd Extent
(1in 1000 chance in any given year)

] | o P
TTrAUBY
\Aubur
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High probability flood events, as shown in the above map, are defined as having approximately a 1-in-10
chance of occurring or being exceeded in any given year (10% Annual Exceedance Probability), medium
probability flood events are defined as having an AEP of 0.5% (1-in-200 year storm), while low probability
events are defined having an AEP of 0.1% (1-in-1,000 year storm). The map indicates that the subject
development is not at risk of flooding for the 1-in-1,000 year event.

Given that the site is located 1.3 kilometres inland from the Irish Sea, that there is at least a 6.65m level
difference between the proposed buildings and the high tide and given that the site is outside of the 1-in-
1,000 year flood plain, it is evident that a pathway does not exist between the source and the receptor. A
risk from tidal flooding is therefore extremely low and no flood mitigation measures need to be implemented.
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3. Fluvial

3.1 Source

Fluvial flooding occurs when a river / water course’s flow exceeds its capacity, typically following excessive
rainfall, though it can also result from other causes such as heavy snow melt and ice jams.

3.2 Pathway

The subject site is located within the Sluice River catchment. The Hazelbrook Stream, a tributary of the
Sluice River, traverses the subject site.

A review of the available historic records does not indicate that there have been any known instances of
flooding at the site or in the surrounding area. However, the Fingal East Meath Flood Risk Assessment and
Management Study (FEM FRAMS) maps, available on the OPW’s National Flood Information Portal and
extracted below, indicate that a large portion of the subject site falls within the 0.1% AEP (1-in-1,000 year)
flood plain.

[T R RS AT A TN WL o~

| LEGEND

| B 10% AEP Fluvial Extent (High Risk)
1% AEP Fluvial Extent (Medium Risk)

0.1% AEP Fluvial Extent (Low Risk)

Subject
Site

P

Figure 3 | Extract from the FEM FRAMS Fluvial Flood Extents Map

JBA Consulting were appointed by the developer, Kinwest Ltd., to provide a Flood Risk Assessment for the
proposed development. JBA Consulting engaged with the OPW regarding the model setup and
assumptions of the CFRAM/Streamstown flood model, and engaged with Fingal County Council regarding
the existing hydrological environment and culvert location/dimensions. Based on these consultations and
review of detailed topographic surveys, JBA developed a site-specific flood model for the site and
Hazelbrook Stream to confirm the flood risk.
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The main difference between the CFRAM/Streamstown Update and JBA flood models is the inclusion of
the existing onsite watercourses within the JBA model.

The model produced by JBA is based on a detailed assessment of the local watercourse network, which
was not included as part of the CFRAM/Streamstown flood modelling. Due to the inclusion of the onsite
stream network, the model produced by JBA displays a significantly reduced 0.1% AEP flood zone within
the site. The local stream retains the 0.1% AEP event in-bank through the site and back into the Hazelbrook
Stream.

The figure below is extracted from the JBA Consulting report and shows no flooding within Flood Zone A
or B for the 0.1% AEP (1-in-1,000 year) flood plain.

Legend

- Site Boundary

( B oo aer

0.1% AEP

® Reporting locations

\ [:] Flood Storage

Auburn, Malahide FRA
Post-development Flood Map

A 0 75 150 m

4 ’ b o: 19:02:2021
Y. >

A b S risn 10

Nba potisl,

Figure 4 | Post Development Flood Extents (Extracted from Flood Risk Assessment by JBA Consulting)

In summary, the detailed site-specific flood model shows that all proposed residential development is
located in Flood Zone C, therefore the proposed dwellings are not at risk of inundation from any of the
modelled flood events, including the climate change & residual risk scenarios, in accordance with the OPW
guidelines for a site-specific flood model. Furthermore, the assessment by JBA Consulting concludes that
there is no increased risk of inundation downstream of the site from the proposed development. The
proposed finished floor levels provide a minimum freeboard of 0.7m above the highest flood level through
the site, which is the 0.1% HEFS Climate Change event.

The report by JBA Consulting, which accompanies this submission under separate cover, includes
assessments against a range of flood events, including a number of blockage (residual risk) events, and
accounting for climate change. The results confirm that the proposed residential dwellings will not be
impacted by any of the flood events, and a sufficient freeboard has been provided.

7
Flood Risk Assessment
Project Number: 19-020

Document Reference: 19-020r.004 Flood Risk Assessment



3.3 Likelihood

Given that the majority of the site is outside of the 1-in-1,000 year flood plain, and that no properties are
proposed within the small area within the 1-in-1,000 year flood plain, the likelihood of fluvial flooding is low.

3.4 Consequence

The consequence of fluvial flooding would be some minor inundation to open spaces. Therefore, the
consequences of fluvial flooding occurring at the proposed development is considered low.

3.5 Risk

There is an extremely low risk of fluvial flooding as the likelihood is low and the consequence is low.

3.6 Flood Risk Management

As noted above, the proposed finished floor levels of all proposed residential units provide a minimum
freeboard of 0.7m above the nearest flood level through the site, which is the 0.1% HEFS Climate Change
event.

Should fluvial flooding occur, surface water can flow overland towards the existing Hazelbrook Stream via
open spaces and also towards the dry detention basin, as shown in the flood routing figure below, and in
full on Drawing N0.19-020-P210.
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Figure 5 | Overland Flood Route

3.7 Residual Risk

The residual risk of fluvial flooding is considered extremely low.
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4. Pluvial

4.1 Source

Pluvial flooding occurs when heavy rainfall creates a flood event independent of an overflowing water body.
Pluvial flooding can happen in any urban area, including higher elevation areas that lie above coastal and
river floodplains.

4.2 Pathway & Receptors

During periods of extreme prolonged rainfall, pluvial flooding may occur through the following pathways:

Pathway Receptor
rcharging of the pr internal drain .
Surcharging .0 the popoged terna dé age Proposed development — properties and
1 systems during heavy rain events leading to
. . roads
internal flooding
Surcharging from the existing surroundin .
: ging : g_ L 9 Proposed development — properties and
2 drainage system leading to flooding within the roads
subject site by surcharging surface water pipes
Surface water discharging from the subject site to
3 the existing drainage network leading to Downstream properties and roads
downstream flooding
4 Overland flooding from surrounding areas flowing | Proposed development - properties and
onto the subject site roads
Overland flooding from the subject site flowin .
5 . g ) 9 Downstream properties and roads
onto surrounding areas

Table 4 | Pathways and Receptors

4.3 Likelihood

The likelihood of each of the 5 pathway types are addressed individually as follows:

4.3.1 Surcharging of the proposed on-site drainage systems:

The proposed on-site surface water drainage sewers have been designed to accommodate flows from a 5-
year return event, which indicates that on average the internal system may surcharge during rainfall events
with a return period in excess of five years. Therefore, the likelihood surcharging of the on-site drainage
system is considered high.

4.3.2 Surcharging from the existing surrounding drainage system:

The OPW’s National Flood Hazard Maps, extracted below, have been consulted to identify recorded
instances of flooding in the vicinity of the site. The nearest recorded flood event occurred approximately
1km north of the site in 2005, with no recorded flooding in the immediate vicinity of the site.
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Figure 6 | Local Flood Event History Extracted from OPW’s National Flood Hazard Maps

With no history of flooding in the area due to surcharging, the likelihood of such flooding occurring is
considered low.

4.3.3 Surface water discharge from the subject site:

Due to the increase in hard standing area as a result of the proposed development, there is an increased
likelihood of surface water discharge from the site leading to downstream flooding. As such, the likelihood
can be considered moderate.

4.3.4 Overland flooding from surrounding areas:

With no recorded flood events in the immediate area that could have an impact on the subject site, as per
the OPW records referred to above, it is considered that there is a low likelihood of flooding from
surrounding areas.

4.3.5 Overland flooding from the subject site:

Due to the increase in hard standing area as a result of the proposed development, there is an increased
likelihood of overland flooding from the site leading to downstream flooding. As such, the likelihood can be
considered moderate.

4.4 Consequence

Surface water flooding would result in damage to roads and landscaped areas, and could impact the ground
floor levels of buildings. The consequences of pluvial flooding are considered moderate.
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4.5 Risk

The risk of each of the 5 pathway types is addressed individually as follows:

4.5.1 Surcharging of the proposed on-site drainage systems:

With a high likelihood and moderate consequence of flooding the site from surcharging the on-site drainage
system, the resultant risk is high.

4.5.2 Surcharging from the existing surrounding drainage system:

With a low likelihood and moderate consequence of flooding the site from the existing surface water
network, the resultant risk is low.

4.5.3 Surface water discharge from the subject site:

With a moderate likelihood and moderate consequence of surface water discharge from the subject site,
the resultant risk is moderate.

4.5.4 Overland flooding from surrounding areas:

With a low likelihood and moderate consequence of overland flooding from the surrounding areas, the
resultant risk is low.

4.5.5 Overland flooding from the subject site:

With a moderate likelihood and moderate consequence of overland flooding from the subject site, the
resultant risk is moderate.

4.6 Flood Risk Management

The following are flood risk management strategies proposed to minimise the risk of pluvial flooding for
each risk:

4.6.1 Surcharging of the proposed on-site drainage systems:

The risk of flooding is minimised with adequate sizing of the on-site surface water network and SuDS
devices. Open grassed areas with low level planting and green sedum roofing on apartment blocks will
ensure that these areas act as soft scape and will significantly slow down and reduce the amount of surface
water runoff from the site. Permeable paving in private driveways and parking courts and filter drains around
the perimeter of the apartment blocks will provide some treatment volume, with underlying perforated pipes
connecting to the storm water sewer network.

These proposed source and site control devices will intercept and slow down the rate of runoff from the site
to the on-site drainage system, reducing the risk of surcharging.

Furthermore, a hydro-brake for each catchment will limit runoff to the equivalent greenfield rate. Excess
storm water from the main catchment is to be attenuated in the dry detention basin with sufficient volume
for the 1-in-100 year storm (accounting for a 20% increase due to climate change), to limit the runoff from
the site and minimise the discharge rate into receiving waters. Several smaller catchments for the
apartments will be attenuated privately, with sufficient volume also for the 1-in-100 year storm and climate
change factor.
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As a result of these proposed measures, the likelihood of surcharging of the proposed on-site drainage
systems is low.

4.6.2 Surcharging from the existing surrounding drainage system:

The risk of flooding due to surcharging of the existing surface water network is minimised with overland
flood routing (refer to the Overland Flood Routing figure in Section 3.6 above) towards the Hazelbrook
Stream and towards the dry detention basin. The risk to the surrounding buildings is mitigated by setting
finished floor levels at least 200mm above the adjacent road channel line.

4.6.3 Surface water discharge from the subject site:

Surface water discharge from the subject site is intercepted and slowed down through the use of source
control devices, as described in Section 4.6.1 above, minimising the risk of pluvial flooding from the subject
site. Sufficient attenuation storage is provided for the 1-in-100 year storm, accounting for a 20% increase
due to climate change.

4.6.4 Overland flooding from surrounding areas:

The risk from overland flooding from surrounding areas is low. Overland flood routing and raised finished
floor levels will provide protection for the proposed buildings, as described in Section 4.6.2 above.

4.6.5 Overland flooding from the subject site:

The risk of overland flooding from the subject site is minimised by providing SuDS features to intercept and
slow down the rate of runoff from the site to the existing surface water sewer system, as described in
Section 4.6.1 above. Sufficient attenuation is provided for the 1-in-100 year storm, accounting for a 20%
increase due to climate change. Thus, even under extreme storm conditions, the surface water can be
attenuated without causing flooding downstream.

4.7 Residual Risk

As a result of the design measures detailed above in Section 4.6, there is a low residual risk of flooding
from each of the surface water risks.
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5. Groundwater

5.1 Source

Groundwater flooding occurs when the water table rises above the ground surface. This typically happens
during periods with prolonged rainfall which exceeds the natural underground drainage system’s capacity.

5.2 Pathway

The pathway for groundwater flooding is from the ground. Note that although groundwater flooding is
typically considered to be when the water table rises above the ground surface, underground services and
building foundations could also be affected by high water tables that do not reach the ground surface.

5.3 Receptor

The receptors for ground water flooding would be underground services, roads and the ground floor of
buildings.

5.4 Likelihood

Geological Survey Ireland (GSI) produces a wide range of datasets, including groundwater vulnerability

mapping. From the GSI groundwater vulnerability map, extracted below, the site lies within an area with
high to extreme groundwater vulnerability.

D X - Rock &t or near surface or Karst

D E - Extreme
D H - High
D M - Moderate
D L-Low

W - Water
T
j
i
‘L x
Subject k\.
Site

Feltrim A
Quarry.

Figure 7 | Extract of Groundwater Vulnerability Map
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With the site falling within an area with high to extreme groundwater vulnerability, the likelihood of
groundwater rising through the ground and causing potential flooding on site during prolonged wet periods
is high.

5.5 Consequence

The consequence of ground water flooding would be some minor temporary seepage of ground water
through the ground around the proposed buildings. Underground services could be inundated from high
water tables. Therefore, the consequence of ground water flooding occurring at the proposed development
is considered moderate.

5.6 Risk

With a high likelihood and moderate consequences of flooding due to groundwater, the risk is considered
high.

5.7 Flood Risk Management

Finished floor levels have been set above the road levels, as described in Section 3.6, to ensure that any
seepage of ground water onto the development does not flood into the buildings. In the event of ground
water flooding on site, this water can escape from the site via the overland flood routing, also described in
Section 3.6.

The buildings’ design will incorporate suitable damp-proof membranes to protect against damp and water
ingress from below ground level.
5.8 Residual Risk

There is a low residual risk of flooding from ground water.
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6. Human/Mechanical Errors

6.1 Source

The subject site will be drained by an internal private storm water drainage system, which discharges to
the existing natural surface water network, the Hazelbrook Stream, which is a tributary of the Sluice River,
which in turn outfalls to the Baldoyle Estuary.

The internal surface water network is a source of possible flooding were it to become blocked.

6.2 Pathway

If the proposed private drainage system blocks this could lead to possible flooding within the private and
public areas.

6.3 Receptor

The receptors for flooding due to human/mechanical error would be the ground floor levels of buildings, the
roads and the open landscaped areas around the site.

6.4 Likelihood

There is a high likelihood of flooding on the subject site if the surface water network were to become
blocked.

6.5 Consequence

The surface water network would surcharge and overflow through gullies and manhole lids. It is, therefore,
considered that the consequences of such flooding are moderate.

6.6 Risk

With a high likelihood and moderate consequence, there is a high risk of surface water flooding should the
surface water network block.

6.7 Flood Risk Management

As described in Section 3.6, finished floor levels have been designed to be above the adjacent road
network, which will reduce the risk of flooding if the surface water network were to block. In the event of the
surface water system surcharging, the surface water can still escape from the site by overland flood routing,
as also described in Section 3.6, without causing damage to the proposed buildings.

The surface water network (drains, gullies, manholes, AJs, attenuation system) will need to be regularly
maintained and where required cleaned out. A suitable maintenance regime of inspection and cleaning
should be incorporated into the safety file/maintenance manual for the development.

6.8 Residual Risk

As a result of the flood risk management outlined above, there is a low residual risk of overland flooding
from human / mechanical error.
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7. Conclusions and Recommendations

The subject lands have been analysed for risks from tidal flooding from the Irish Sea and Hazelbrook
stream, fluvial flooding from Hazelbrook stream, pluvial flooding, ground water and failures of mechanical
systems. Table 5, below, presents the various residual flood risks involved.

- . Mitigation Residual
Source Pathway Receptor Likelihood Consequence Risk 9 :
Measure Risk
Irish Sea Proposed Extremel Extremel Extremel
Tidal (Malahide P y None y None y
development low low low
Estuary)
Hazelbrook Setti f
Stream etting of floor
. ) Proposed Extremely  levels & freeboard, | Extremely
Fluvial (tributary of Low Low
: development Low overland flood Low
the Sluice .
. routlng
River)
Appropriate
Private & Proposed drainage, SuPS
. development, =~ Ranges and attenuation
. Public ; Ranges from i .
Pluvial . downstream from high to Moderate . design, setting of Low
Drainage . high to low
Network properties low floor levels,
etwor and roads overland flood
routing
Underground Appropriate setting
Ground SEIVICes, of floor levels, flood
Ground ground level High Moderate High . ' Low
Water . routing, damp proof
of buildings,
membranes
roads
Setting of floor
Human/ Drainage Proposed levels, overland
Mechanical g P High Moderate High flood routing, Low
network | development : .
Error regular inspection

of SW network

Table 5 | Summary of the Flood Risks from the Various Components

As indicated in the above table, the various sources of flooding have been reviewed, and the risk of flooding
from each source has been assessed. Where necessary, mitigation measures have been proposed. As a
result of the proposed mitigation measures, the residual risk of flooding from any source is low.
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