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1. INTRODUCTION

O’Connor Sutton Cronin (OCSC) has been instructed to prepare a Site

Specific Flood Risk Assessment for the proposed development.

The development will consist of the construction of a residential
development set out in 9 no. blocks, ranging in height from 5 to 9 storeys
accommodating 657 no. apartments, residential tenant amenity spaces
and a creche. At basement level the site will accommodate car parking
spaces, bicycle parking, storage, services and plant areas. Landscaping
will include extensive communal amenity areas, and a proposed significant
area of public open space. The proposed development also includes for the
widening and realignment of an existing vehicular access onto Sybil Hill
Road and the demolition of an existing pre-fab building to facilitate the
construction of an access road with from Sybil Hill Road between Sybil Hill
House (a Protected Structure) and St Paul's College incorporating
upgraded accesses to Sybil Hill House and St Paul's College and a
proposed pedestrian crossing on Sybil Hill Road. The proposed
development also includes for the laying of a foul water sewer in Sybil Hill
Road and the routing of surface water discharge from the site via St
Anne’s Park to the Naniken Stream and the demolition and reconstruction
of existing pedestrian stream crossing in St Anne’s Park with integral

surface water discharge to Naniken Stream.

The subject lands are located at St Paul’s College, Sybil Hill Road, Dublin
5. The site is bound to the north, east and south by St Anne’s Park and to
the west by Sybil Hill Road- see Figure 1. The total development area is
approximately 6.4 hectares (15.8 acres). The extent of redline works for

the development is 6.7ha.
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Figure 1: Site Location

1.1 The main entrance to the proposed development will be via Sybil
Hill Road with the access to the basement car-park to be located off
the main internal access road. Emergency egress will also be

provided at ground level for fire tender vehicles.

1.2 The Flood Risk Assessment was conducted in accordance with:

e The Planning System and Flood Risk Management Guidelines
for Planning Authorities (Department of Environment, Heritage
and Local Government and the Office of Public Works);

e (624 Development and Flood Risk (Construction Industry
Research and Information Association, CIRIA) and;

e Dublin City Development Plan 2016-2022.

1.3 The Flood Risk Assessment was based on the following information:
e Architectural drawings of the development proposals;

e OPW Floodmaps.ie;

e OPW National Preliminary Flood Risk Assessment;
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e OPW Irish Coastal Protection Strategy Study;
e OPW Eastern CFRAM Study;

e SAFER Cities Flood Mapping;

e DCC Drainage Records;

e GDSDS Sewer Performance Records;

e Geological Survey of Ireland (GSI) Maps.
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O’Connor Sutton Cronin & Associates
Multidisciplinary Consulting Engineers

Site-Specific Flood Risk Assessment
St Paul’s Residential Development,

Sybil Hill Road, Raheny, Dublin 5.

2.0 SITE CONTEXT

2.1

The Naniken Stream is approximately 100m to the north of the
subject site and Dublin Bay is approximately 1.5km to the south of
the site - see Figure 2. The terms Naniken River and Naniken
Stream are interchangeable and for the purpose of this planning

application and all supporting reports and documentation both

names refer to the same waterbody.
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Figure 2: Site Context

The subject site is accessed from Sybil Hill Road. The site
topography slopes away from a high point of 24.90m (Malin) AOD at
the north-western boundary to a level of 21.28m (Malin) AOD at the

south eastern boundary.

The Office of Public Works (OPW) collates available reports on

flooding from all sources (e.g. fluvial, pluvial, coastal,
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infrastructure) on a nationwide basis. The OPW’s floodmaps.ie
website was consulted to obtain reports of historical flooding within
the vicinity of the subject site. The Map Report in Appendix A lists
reports of historical flooding within 2.5km of the subject site.
Flooding in the areas nearby is recorded in several locations, none

of which directly impacted the subject site.

A tidal flooding event on the 1st of February 2002 is reported to
have caused flooding in several areas in the east of Dublin City,
including Clontarf road, but the area within and around the subject
site was not affected by this flood event. There is also note of
recurring flooding events in Donnycarney but again this does not
affect the proposed site due to the natural topography of the land

and location of the flood events which are over 2km away.
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3.0 LEVEL OF SERVICE

3.1 The risk of a flood event is a function of the probability of
occurrence in any given year. Traditionally, this has been expressed
as a return period (e.g. 1-in-100-year return period). However,
this has led to misconceptions about the likelihood of repeat
occurrences. A less ambiguous expression of probability is the
Annual Exceedance Probability (AEP), which may be defined as the
probability of a flood event being exceeded in any given year. A 1-
in-100-year return period flood event is therefore expressed as a
1% AEP flood event. Likewise, a 1-in-1-year return period flood

event is expressed as a 100% AEP flood event.

3.2 The Greater Dublin Strategic Drainage Study (published by the
Local Authorities in the Greater Dublin Region) and The Planning
System and Flood Risk Management Guidelines for Planning
Authorities (published by DOEHLG, November 2009) set out the
best practice standards for flood risk in Ireland. These are

summarised in Table 1.

Table 1: Summary of Level of Service

Flooding Source Drainage {;I"‘,’;; (CILdsatLI)
Residential 1% AEP 0.1% AEP 0.1% AEP
Commercial 1% AEP 1% AEP 0.5% AEP

Water-compatible - >1% AEP >0.5% AEP

3.3 In addition, the GDSDS requires that ground floor levels of houses
be provided with a 500mm freeboard over the 1% AEP fluvial flood

level.
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3.4 Both the Greater Dublin Strategic Drainage Study and The Planning
System and Flood Risk Management Guidelines for Planning
Authorities require that account be taken of the effects of climate
change over the design life of a development, normally 100 years.
Design parameters to take account of climate change were
established in the GDSDS and revised following later studies (as
advised by Dublin City Council). These parameters are set out in
Table 2.

Table 2: Climate Change - Impact on Design Parameters

Design Category | Impact of Climate Change

Drainage 10% increase in rainfall
Fluvial (River) 20% increase in flood flow
Tidal/Coastal Min FFL of 4.0mAQD

3.5 The Guidelines adopt a sequential approach to managing flood risk
by reducing exposure to flooding through land-use planning. The
approach adopted by the Guidelines establishes three zones
(Guidelines paragraph 2.23) on a sliding scale of flood risk - see
Table 3.

Table 3: Flood Risk Zones

High Probability of Flooding

Where the annual probability of flooding is:
greater than 1% for fluvial flooding or
greater than 0.5% for coastal flooding

Zone A

Moderate Probability of Flooding

Where the annual probability of flooding is:
between 0.1% and 1% for fluvial flooding or
between 0.1% and 0.5% for coastal flooding
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Low Probability of Flooding

Where the annual probability of flooding is:
less than 0.1% for fluvial flooding and

less than 0.1% for coastal flooding

Zone C

3.6 Flood risk zones are determined on the basis of the probability of
river and coastal flooding only (Guidelines paragraph 2.24). Other
sources of flooding (such as groundwater, infrastructure and
pluvial) do not affect the delineation of flood risk zones. These other
sources of flooding should be considered and mitigated in design.

Flood risk zones are determined on the basis of the current flood

risk, i.e. without the inclusion of climate change factors (Guidelines

paragraph 2.24).

3.7 The Guidelines classify potential development in terms of its
vulnerability to flooding. The types of development falling within
each vulnerability class are described in Table 3.1 of the Guidelines,

which is reproduced in Table 4.

Table 4: Development Vulnerability Class

Vulnerability || .4 yses and types of development which include:

Class

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

(mclutc:I_lnIg Emergency access and egress points;

essentia .

infrastructure) Sy,

Dwelling houses, student halls of residence and hostels;

Residential institutions such as residential care homes,
children’s homes and social services homes;

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 @
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(SEVESO sites, IPPC sites, etc.) in the event of flooding.

Less
vulnerable
development

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

Land and buildings used for holiday or short-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-
compatible
development

Flood control infrastructure;

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
accommodation);

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).

3.8 The Guidelines define the zones in which each class of development

is appropriate - this is summarised in Table 5. The Guidelines

recognise that flood risks should not be the only deciding factor in

zoning

for development; the Guidelines recognise that

circumstances will exist where development of a site in a floodplain

is desirable in order to achieve compact and sustainable

development of the core of urban settlements. In order to allow

consideration of such development, the Guidelines provide a

Justification Test, which establishes the criteria under which

desirable development of a site in a floodplain may be warranted.
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O’Connor Sutton Cronin & Associates

Site-Specific Flood Risk Assessment

Multidisciplinary Consulting Engineers St Paul’s Residential Development,

Sybil Hill Road, Raheny, Dublin 5.

Table 5: "Appropriateness” Matrix

3.9
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Highly
Vulnerable
Development

Less
Vulnerable
Development

Water-
compatible
Development

The proposed development is mostly residential in nature and can
therefore be classed as a "“Highly vulnerable development” in

accordance with Table 3.1 of the Guidelines.
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4.0 FLOOD RISKS & MITIGATION MEASURES

4.1 Fluvial Flooding

The OPW's Draft Preliminary Flood Risk Assessment (DPFRA)
includes an assessment of fluvial flood plains and produces the
indicative national flood risk mapping - refer to OPW DPFRA
drawing 2019/MAP/238/A in Appendix B.

4.1.1

managed by the Department of the

4.1.2 The MyPlan.ie website is
and Local Government. The website

Environment, Community
includes the OPW'’s flood map data on fluvial flood risk in the

vicinity. This map shows no indication of fluvial flooding on the

subject site.
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Figure 3: Extract from MyPlan.ie showing extent of fluvial flooding
1.0% AEP fluvial flooding is shown in dark blue

Extreme event fluvial flooding is shown in light blue
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The DPFRA maps indicate that the site is not subject to fluvial flood
risk.

Based on the above, it is concluded that the site of the proposed
development is within Flood Zone C for fluvial flooding, in
accordance with The Planning System and Flood Risk Management
Guidelines for Planning Authorities and there is no significant risk of

fluvial flooding.
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4.2 Tidal Flooding

4.2.1 The proposed development site is located approximately 1.5km
from the nearest tidal source at Dublin Bay. The Naniken Stream

estuary is located approximately 1.41km to the east of the site.

4.2.2 The Eastern Catchment Flood Risk Assessment and Management
(CFRAM) study is being carried out by the OPW and RPS. The
study commenced in June 2011 and was completed at the end of
2016. It assesses the current and future flood extents within the
eastern district of the country. The output drawings are shown in
Appendix D.

4.2.3 The OPW’s Draft Preliminary Flood Risk Assessment (March 2012)
includes coastal flood risk data. The data is based on the OPW’s
ongoing Irish Coastal Protection Strategy Study (ICPSS). Phase 3 of
this Study, which covers the Irish North-east coast (including Dublin

City), has been completed — see extracts in Appendix C.

4.2.4 According to these maps the nearest predicted location of a coastal
flooding occurrence is at a point inland along Clontarf Road

approximately 1.0km south of the subject site.

4.2.5 The ICPSS used a statistical analysis of historic recorded sea levels
and numerical modelling to establish design tide levels at selected
points along the Irish Coast. The site at St. Pauls College, Sybil Hill

Road is nearest to point 22 of the study.
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Table 6: Design Tide Levels (m AOD)

Annual Exceedance B 5
Probability (AEP) R et
Return Period 200 years 1000 years
Point 22 4.07 4.28

The ground levels on the proposed site fall from a high point of
approximately 24.90m (Malin) AOD at the north west of the development
site to a level of approximately 21.28m AOD along the south eastern
corner of St Anne’s Park. The site is well above the 0.1% AEP event level
at point 22 of 4.28m AOD.

Dublin City Council recommends a minimum floor level of 4.0m AOD to
protect development against coastal flooding. The lowest proposed
finished floor level is 22.900m AOD, which is well above the 0.1% AEP

coastal flood level and recommended minimum floor level.

It is concluded that the site of the proposed development is within Flood
Zone C for coastal flooding, in accordance with The Planning System and
Flood Risk Management Guidelines for Planning Authorities. There is no

significant risk of coastal flooding and therefore no mitigation is required.
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4.3 Pluvial Flooding

The OPW'’s Preliminary Flood Risk Assessment (August 2011, Draft)
includes pluvial flood risk data. Pluvial flooding is overland flow
resulting from high intensity rainfall. The data is based on an OPW
commissioned project by HR Wallingford. Pluvial flooding resulting
in flood depths greater than 200mm for various return periods are
indicated on the flood risk maps and are outlined in yellow. The
PFRA flood risk map 2019/MAP/238/A, included in Appendix B,
conveys that there is no pluvial flooding evident in close proximity
to the subject site for the 1.0% AEP event flooding. It should also
be noted that the OPW www.floodmaps.ie resource have not

identified any reported flooding in this area (refer Appendix A).

These maps along with a walkover of the site and an analysis of the
topographical survey were carried out to determine if there was a

potential risk to the site from pluvial flooding.

It is apparent that the proposed development site slopes from a
level of 24.90m (Malin) down to a level of 21.28m AOD along the
southern boundary. Should the proposed drainage infrastructure
become overwhelmed in a storm event above the 1% AEP, the
excess surface water will drain away from the subject lands as the

existing topography suggests.

The existing topography of the site will be changed as part of the
development to normalise gradients and accommodate the
construction of the residential units and associated infrastructure.
However, the natural directions of overland flow will remain
unchanged. Overland flows will flow in a south western direction

away from the proposed residential buildings to St Anne’s Park.

The risk of pluvial flooding of the proposed development is

considered negligible and no further mitigation is necessary.
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4.4 Existing Drainage

The existing foul and surface water drainage infrastructure which
runs along Sybil Hill Road adjacent to the proposed development
shows signs of flooding of the system for the 1:30 return period for
a short section of the piped network at the head of the run. From
here the surface water ultimately flows further south downstream
where the pipe network surcharges for 1-2 year return period
events. The proposed development includes for attenuation for up
to a 1:100 year return period event and limit the discharge rate
from the site to pre-development levels which will have a positive
effect in alleviating some of the previous over-ground flow during

extreme storm events for that catchment area.

The sewer network within the immediate vicinity of the site is a
separate network and remains so until it connects to the existing

public surface water sewer along Sybil Hill Road.

Details of the proposed connections are shown on OCSC drawing
no. N251-HO1 & HO2.

As outlined previously, should the drainage infrastructure become
overwhelmed, any excess surface water run-off will drain away from
the site due to the natural fall of the topography of the subject
lands. Hence, there is negligible flood risk to the subject site and
the proposed development as any sewer flooding would result in
overland flow as per the existing site topography. Therefore no

further mitigation measures are required.
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4.5 Proposed Drainage Infrastructure

There is potential for rainfall run-off from the development to cause
flooding within the site. The risk to the development lies in the
potential of a drainage system insufficient in capacity to
accommodate the design storm rainfall event. The design of the
proposed storm drains has been carried out using the Micro
Drainage Program, which utilises the Modified Rational Method in
accordance with EN752. In addition, the design adheres to the
hydraulic performance criteria set out in the Greater Dublin
Strategic Drainage Study and in the Building Regulations Part H in
order to achieve self-cleansing velocity, minimising the potential for

blockages leading to flooding.

A possible flood risk in the receiving drainage arises from the
potential for the development to result in an increase in surface
water runoff. The proposed drainage system incorporates
Sustainable Drainage Systems (SuDs) that will control the discharge

rate and reduce the volumetric runoff from the site.

The proposed development is designed to attenuate all surface
water run-off from the site via attenuation storage facilities. The
surface water run-off will be discharged at a limited rate of 9.6l/s
for the combined catchment areas within the site to the Naniken
Stream located north of the proposed development. This is as per
the existing Naniken Stream storm water catchment. As the existing
site provides no attenuation, the proposed development results in a
reduction in the risk of flooding, on and off the site, for the rainfall

runoff from the subject site.

The proposed attenuation facilities are located to the north east
corner of the applicant site with the top water level of the
attenuation system maintaining a minimum freeboard of 500mm to

the lowest finished floor level within the catchment. Therefore the
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risk of the site being flooded from attenuation facilities becoming

overwhelmed is minimal.

The flood risks arising from the proposed drainage infrastructure

are negligible and no further mitigation is required.
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Groundwater Flooding

The OPW'’s Draft Preliminary Flood Risk Assessment (PFRA) includes
an assessment of groundwater flood risk. The PFRA flood risk map
included in Appendix B indicates no groundwater flood risk to the

site or to the surrounding area.

According to maps obtained from the Geological Survey of Ireland,
the subject site is located on made ground subsoil on top of
Dinantian Upper Impure Limestone’s. It is located on a locally
important aquifer with bedrock which is moderately productive only
in local zones. The groundwater vulnerability assessment of the site
shows that the vulnerability of groundwater in the area is moderate.
The sub soil permeability is low. There are no records of any karst
features in the locality. Refer to Appendix D for GSI mapping

information.

There is no record or evidence of groundwater flooding for the

subject site.

Considering the geology and topography of the subject site, the
possibility of groundwater rising above ground levels is considered
extremely low. In any such event, water would follow overland flow

routes and not collect at proposed buildings.

It is concluded therefore that the flood risk represented by ground

water is negligible and no further mitigation is required.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

This report identifies the flood risks at the proposed development
site adjacent to St. Pauls College, Sybil Hill Road, Dublin 5.

The proposed development is mostly residential in nature and is
therefore considered to be a highly vulnerable development, in
accordance with The Planning System and Flood Risk Management

Guidelines for Planning Authorities.

The accompanying maps and drawings show that the site is outside
the areas of potential risk for fluvial and coastal flooding. The site
is therefore located within Flood Zone C and the proposed
development is Appropriate in accordance with The Planning System

and Flood Risk Management Guidelines for Planning Authorities.

Pluvial flooding and flooding arising from existing drainage
infrastructure external to the site will not enter the site due to
vertical constraints imposed by the existing and proposed
topography. Pluvial flooding and flooding arising from failure of
drainage systems within the site will result in overland flow towards
the adjacent lands to the immediate south west of the site keeping

with the original topography of the area.

As the drainage system is desighed in accordance with the relevant
standards and regulations, the flood risks arising from the proposed
drainage infrastructure will be negligible and no further mitigation is

required.

The flood risk represented by ground water is negligible and no

further mitigation is required.
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APPENDIX A

OPW floodmaps.ie MAP-REPORT



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: 0O 205374

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

(ClordnanceSurvey Ireland. All rights reserved. Licence Mo EM00Z100 |
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Map Scale 1:7,849 flood extent. Thier purpose
and scope is explained in the
17 Results Glossary.
1. Flooding at Clanmoyle Road, Donnycarney, Dublin 5 on 24th Start Date: 24/Oct/2011
2011
ghnpy: Dublin Flood Quality Code:3

Additional Information: Reports (1) More Mapped Information

2. Tolka December 1954 Start Date: 08/Dec/1954
County: Dublin Flood Quality Code:1
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Additional Information: Photos (2) Reports (13) Press Archive (9) 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. Howth Road Harmonstown June 1963 Start Date: 11/Jun/1963
County: Dublin Flood Quality Code:3

Additional Information: Reports (3) Press Archive (2) More Mapped Information

5. Donnycarney Wad June 1963 Start Date: 11/Jun/1963
County: Dublin Flood Quality Code:3

Bl P

Report Produced: 22-Oct-2015 16:33



Additional Information: Reports (3) Press Archive (2) More Mapped Information

6. Dublin Area 020709
County: Dublin

Additional Information: Reports (1) More Mapped Information

Start Date: 02/Jul/2009
Flood Quality Code:3

7. Clontarf Tidal Flooding October 2004
County: Dublin

Additional Information: Reports (2) More Mapped Information

Start Date: 27/0Oct/2004
Flood Quality Code:3

8. Clontarf Rd Seaview Avenue August 2004
County: Dublin

Additional Information: Reports (3) More Mapped Information

Start Date: 23/Aug/2004
Flood Quality Code:3

9. Kincora Court Conquer Hill Rd Aug 2004
County: Dublin

Additional Information: Reports (3) More Mapped Information

Start Date: 23/Aug/2004
Flood Quality Code:3

10. Clontarf Oulton road area August 2004
County: Dublin

Additional Information: Reports (1) More Mapped Information

Start Date: 23/Aug/2004
Flood Quality Code:3

11. Mount Prospect Ave Clontarf August 2004
County: Dublin

Additional Information: Reports (3) More Mapped Information

Start Date: 23/Aug/2004
Flood Quality Code:3

12. Vernon Avenue Clontarf Road Aug 2004
County: Dublin

Additional Information: Reports (2) More Mapped Information

Start Date: 23/Aug/2004
Flood Quality Code:3

13. Clontarf Kincora Park August 2004
County: Dublin

Additional Information: Reports (2) More Mapped Information

Start Date: 23/Aug/2004
Flood Quality Code:3

14. Vernon Avenue Kincora Road Aug 2004
County: Dublin

Additional Information: Reports (3) More Mapped Information

Start Date: 23/Aug/2004
Flood Quality Code:3

15. Seapark Drive Seafield Road Aug 2004
County: Dublin

Additional Information: Reports (3) More Mapped Information

Start Date: 23/Aug/2004
Flood Quality Code:3

16. Naniken River Artane Dec 1954
County: Dublin

Additional Information: Reports (2) More Mapped Information

Start Date: 08/Dec/1954
Flood Quality Code:3
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17. Donnycarney Dublin Recurring
County: Dublin

Additional Information: Reports (4) More Mapped Information

Start Date:
Flood Quality Code:1
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Appendix B

OPW Preliminary Flood Risk Assessment Maps
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APPENDIX C

OPW Irish Coastal Protection Strategy Study
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APPENDIX D

GSI1 Geological Mapping
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APPENDIX E

GDSDS Drainage Performance Assessment Drawings
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Asset Survey Key
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Flow and Rainfall Survey Key

‘ ADS Flow Monitor Location (& Ref.)
<{>  standard Flow Monitor (& Ref.)

* Rain Gauge Location (& Ref.)

. Depth Gauge Location (& Ref.)

v Permanent Flow Monitor Location (& Ref.)

Notes.

1. Levels referenced in meters to Ordnance Survey
Datum, which is Mean Sea Level at Malin Head,
Co. Donegal (1970 Adjustment).

2. All dimensions given in metric units.

3. SUS25 Data from draft EDS survey data.
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Rising Main (Coloured as sewer)
Direction of Flow (on sewer line)
River/Watercourse

Culverted River/Watercourse

Inverted Syphon (Coloured as Sewer)
1:1000 OS Grid Line Boundaries

Combined Sewer Overflow
Foul/Combined Pumping Station
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Flooding Performance Key

@)

Storm System Hydraulic Performance Key

xx surcharge (yrs) - return period of flooding (yrs)
Results based on constant tide level of 1.5m
for 1-50 year storms and constant tide level
of 1.7m for 100 year storms.

5-20 Storm Sewer floods for 30 year
return period or less.

2-50 Storm Sewer surcharges for 1
or 2 year return period events

10-50 Storm Sewer does not surcharge

Important Hydraulic Considerations

Structural Condition Assessment
(Previously Reported/Graded Defects)

H EBE Structural Condition - Grade 4

Catchment Deficiency Reference Key

HP 1
SCD 1

CSO 1

OP 1
GEN 1

Notes

1. Results are based on assessment of sewer system
under 1, 2, 5, 10, 20, 30, 50 and 100 year return period
rainfall events.

2. For colour coding, flooding takes priority over
surcharging.

3. Where pipe is not predicted to surcharge or flood for
the return periods analysed, the pipe has not been labeled.

4. Levels referenced in meters to Ordnance Survey
Datum, which is Mean Sea Level at Malin Head,
Co. Donegal (1970 Adjustment).

5. All dimensions given in metric units.

Wastewater Treatment Works

County Council Boundaries
Catchment Boundaries

Rising Main (Coloured as sewer)
Sewer not included in hydraulic model
Direction of Flow (on sewer line)

River/Watercourse

Culverted River/Watercourse

1:1000 OS Grid Line Boundaries

Combined Sewer Overflow
Foul/Combined Pumping Station
Foul/Combined Bifurcation
Foul/Combined Apex Manhole

Foul/Combined Flow Management Chamber

Storm Water Overflow to Foul/Combined
Storm Water Pumping Station

Storm Water Bifurcation

Storm Water Apex Manhole

Storm Water Flow Management Chamber

Flooding greater than 25m3 Volume for
5yr Return Period Event (Volume m3)

Flooding less than 25m3 Volume for 5yr
Return Period Event

Modelled Manhole does not flood for 5
year Return Period Event

All Historically Reported Flooding Incidents
caused by Hydraulic Overloading

Outfall

Inlet

Label for sewers showing (return period of

for 1or 2 year return period events and
does not flood for a 30 year return period
event or below. (eg 1,2,5,10,20)

Area of predicted flooding for 2 year return
period storm and tide of 2.7 m (HAT)

Location of Known Basements

Assumed Location of Basements

Structural Condition - Grade 5

Hydraulic Deficiency Reference No.

Structural Deficiency Reference No.

CSO Deficiency Reference No.
(Hydraulic or Environmental)

Operational Deficiency Reference No.

General Deficiency Reference No.
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