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1 Introduction

1.1 Purpose of Report

This report presents a Stage 1 Storm Water Audit (SWA) carried out for a proposed Strategic Housing
Development (SHD) and associated infrastructure at Sandyford in south County Dublin.

1.2 Site Details

The site is located at the junction of Carmanhall Road and Ravens Rock Road, Sandyford in south County
Dublin and is approximately 0.57 hectares. The proposed development will comprise 207 No. Build-to-
Rent residential units on the former Tack Packaging site and 1 No. Creche. The site is bordered by existing
commercial units. The land generally falls from southwest to northeast ranging in level from 89.0mOD in
the southwest to 84.0 mOD in the northeast). The existing ground levels around the site range from 89m
- 84mOD. The ground floors of the proposed buildings step across the site to mimic the existing levels
as far as reasonably practicable to minimise cut and fill across the site.

1.3 Report Details

The audit was carried out by PUNCH Consulting Engineers between the dates of 22-03-2022 and 28-03-
2022.

This Stage 1 Audit has been carried out in accordance with the Din Laoghaire-Rathdown County Council
(DLRCC) Stormwater Audit Procedure Rev 0 January 2012. The auditor has examined only those issues
within the design relating to storm water drainage implications of the scheme and has therefore not
examined or verified the compliance of the design to any other criteria.

e Appendix A contains copies of drawings and documents examined by the auditor.
e Appendix B contains the documents and drawings received to accompany the feedback from.
e Appendix C contains the Storm Water Audit Feedback form

All of the findings outlined in Section 2 of this report are considered by the auditor to require action in
order to improve the stormwater credentials of the scheme.

1.4 Documents Reviewed
The below documents were reviewed as part of this SWA and are included in Appendix A

1. 21-118-P100 - Site Location Plan

2. 21-118-P120 - Proposed Surface Water Drainage Layout

3. 21-118-P124 - Proposed Foul & Surface Water Drainage Layout
4. 21-118-P125 - SUDS Measures

5. 21-118-P126 - SUDS Details

6. 21-118-P131 - Public Surface Water Drainage Details

7. 21-118-P132 - Private Surface Water Drainage Details

8. 21-118-P136 - Hydrobrake & Petrol Interceptor Details

9. 21-118-P137 - Proposed Surface Water Attenuation Details

10. 21-118r.069 EAR - Tack_app
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1.5 Documents Reviewed

The below documents were reviewed as part of this SWA and are included in Appendix B

1. 21
2. N
3. 21
4. 21
5. 21
6. 21
7. 1
8. 2
9. 21
10. 21
11. 21
12. 21
13. 21
14

-118-P121
-118-P122 -
-118-P123 -
-118-P124 -
-118-P125 -
-118-P126 -
-118-P128 -
-118-P136 -
-118-P137 -
-118-P190 -
-118r.061 FRA - Tack

-118r.069 EAR - Tack_app
. T-L1-500 - LANDSCAPE PLAN

-118-P120 Proposed Surface Water Drainage Layout at B1 Lower Ground Level
- Proposed Foul Water Drainage Layout at B1 Lower Ground Level

Proposed Surface Water Drainage Layout at Podium Leveler Ground Level
Proposed Drainage Layout at B2 Basement Level

Proposed Foul & Surface Water Drainage Layout at B1 Lower Ground Level
SUDS Measures and Overland Flood Route

SUDS Details

Proposed Foul & Surface Water Drainage Outfalls

Hydrobrake & Petrol Interceptor Details

Proposed Surface Water Attenuation Details

Proposed Buildings Levels
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2 Stage 1 Audit Findings

2.1 Roads, Carparks and Landscaped Areas

2.1.1 Basement / Under Croft Layout
Problem: The extent of the ground, basement and podium floor layouts is unclear.

Recommendation: For clarity please provide clear ground, basement and podium floor layouts.

2.1.2 Under Croft Carpark Drainage

Problem: No proposals for the collection of surface water runoff from the under croft car park area
have been shown (drawing P120).

Recommendation: Show proposals for collecting any runoff from the carpark including gullies etc. This
should outfall via a petrol interceptor and then outfall to the foul network as per the Greater Dublin
Regional Code of Practice.

2.1.3 SuDS Layout Drawing

Problem: The provided SuDS layouts does not clearly show the surface finishes for all areas within the
site boundary.

Recommendation: A single drawing should be prepared that shows the surface finishes for all areas
within the site including hard/soft landscaping. It should be clear at what level the surfaces are i.e.,
Ground, podium & roof level. SuDS to be considered which include filter drains, swales, bio-retention
systems, tree pit systems, pervious pavements, etc. Details of the SuDS measures to also be provided.

2.1.4 Sump Manholes

Problem: Silt entering the system including the petrol interceptor and attenuation tank has the potential
to cause blockages.

Recommendation: Consider utilisation of sump manholes upstream of the Petrol interceptor and
attenuation tank to capture any excess silt therefore preventing entry into the tanked systems.
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2.1.5 Draining of Permeable Surfaces
Problem: It is unclear how the permeable surfaces will discharge to the drainage network.

Recommendation: Please show how permeable surfaces will discharge to the drainage network.

2.1.6 Hydrobrake

Problem: The proposed Hydrobrake has an outflow of 0.9l/s. The orifice arising from an outflow of 0.9l/s
will be too small and result in maintenance issues.

Recommendation: Consider increasing the discharge rate, this will require discussion and agreement
with Dun Laoghaire Rathdown County Council. A minimum Hydrobrake orifice of 50 mm is recommended.

2.1.7 Utility Clash Check

Problem: It is unclear if a utility clash check has been carried out. Particularly where the proposed foul
and surface water cross and connect to the existing network.

Recommendation: Confirm if a clash check has been carried out. Other services should also be
considered when carrying out the check.

2.1.8 Blockages
Problem: There is potential for blockages within attenuation and drainage infrastructure.
Recommendation: Carry out a design check on flow routes where storm water cannot enter the drainage

network due to blockages downstream. This check is also appropriate for exceedance flows. Provide a
site layout illustrating the overland flow routes.
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2.2 Buildings/Residential Units

2.2.1 Green Roof Co-ordination

Problem: It is unclear if the greenroof layout has been co-ordinated with M&E plant and access points to
roof level.

Recommendation: Confirm co-ordination has been carried out.

2.2.2 Rainwater Harvesting Tanks
Problem: There is potential to install rainwater harvesting facilities for the proposed units where
greenroofs have not been shown. The rainwater collected can be used for toilet flushing within the new

units and irrigation of the landscaping.

Recommendation: Consider incorporating rainwater harvesting tanks.
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Appendix A Drawings and Documents Examined by the Auditor
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1. Introduction

Waterman Moylan have been appointed on behalf of Sandyford Environmental Construction Ltd. to
accompany a planning application to An Bord Pleanala (ABP) for a residential development on a brownfield
site at the junction of Carmanhall Road and Ravens Rock Road, Sandyford, Dublin 18. It is also proposed
to build 1 No. Creche along with resident support facilities/resident services and amenities.

This report describes the criteria used to design the storm water discharge, disposal of foul water, water
supply and vehicular access to the developed site.
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2. Site Description

2.1 Site Location

The subject site is located at Sandyford in south County Dublin. The site which has an area of 0.57ha is
located at the junction of Carmanhall Road and Ravens Rock Road, Sandyford, Dublin 18. It was formerly
occupied by Tack Packaging. Refer to Figure 1 below for the location of the proposed development.

Figure 1 Site Location Map (Google Images)
D THNG R AR
7 ’/‘"-\\‘. "@‘-‘_1.”. [‘ /
CarmanhalljRe

o

2.2 Site Description

The site comprises the former Tack Packaging site the junction of Carmanhall Road and Ravens Rock
Road. The site area is approximately 0.57ha and is currently largely hardstanding. The site falls from
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southwest to northeast ranging in level from 89.0mOD in the southwest to 84.0 mOD in the northeast. The
existing access to the site is from Ravens Rock Road.

At the time of writing in March 2022, the site was unoccupied save for a number of empty buildings.

The adjoining site to the east at the junction of Carmanhall Road and Blackthorn Road was formerly
occupied by Avid Technology.

2.3 Proposed Development

The proposed development will comprise 207 No. Build-to-Rent residential units on the former Tack
Packaging site and 1 No. Creche. See Figure 2.

Cycle parking with 250 spaces will be provided at Lower Ground Level. Car parking with a total of 74 car
spaces will be provided at Lower Ground and Basement. Access is proposed from Ravens Rock Road and
egress to Carmanhall Road. The public realm around the site will incorporate an upgrade of the pedestrian
and cycle environment.

The development includes all associated infrastructure to service the development including access
junctions, footpaths and cycle paths together with a network of watermains, foul water drains and surface
water drains.

A concurrent development with its own Engineering Assessment Report is expected to be developed on
the former Avid Technology site to the east. It will comprise 336 Build-to-Rent residential units and 118 car
parking spaces at Lower Ground Level and Basement. Access will be from Carmanhall Road and egress
onto Blackthorn Road.

Figure 2 Proposed Site Layout
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The existing ground levels around the site range from 89 m — 84 m OD. The ground floors of the proposed
buildings step across the site to mimic the existing levels as far as reasonably practicable to minimise cut
and fill across the site.
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3. Foul Water Drainage

3.1 Receiving Environment

There is an existing 225 mm @ foul sewer located adjacent to the site along Ravens Rock Road and
Carmanhall Road. There is also a 225mm & foul sewer along Arkle Road to the northeast of the subject
site. Details of the adjacent foul sewer are shown in Appendix A — Irish Water Record Maps.

A Pre-Connection Enquiry form was submitted to Irish Water in November 2021 which outlined the
proposals for the drainage of wastewater from the development to the northeast of the subject lands. Irish
Water responded with the Confirmation of Feasibility (COF) on 25% January 2022, with reference no.
CDS21008079, stating that a wastewater connection to the public sewer is feasible without infrastructure
upgrade by Irish Water. However, the foul connection to the public sewer has to be made to the Arkle Road
225mm @ foul sewer. Please refer to Appendix B for the Irish Water Confirmation of Feasibility.

It is proposed to drain the subject site to the existing 225mm@ foul sewer network on Arkle Road the
northeast of the subject lands. It is important to note that the Tack Site (subject site under this planning
application) will discharge foul water independently from the adjacent site, Avid Site. However, the attached
Irish Water Confirmation of Feasibility received assesses the cumulative impact of the development of the
2 No. sites

3.2 Proposed Foul Water Drainage

The proposed development will consist of 207 No. residential units and 1 No. Creche. Based on Irish Waters
Code of Practice, the calculation of the peak foul flow from the proposed development can be seen in
Tables 1 and 2 below.

Table 1 Calculation of Proposed Foul Water Flow

Description No. of Units ‘ Flow I/h/day | Population Infiltration Factor  Total

per Unit Discharge

Residential Units 2.7 92,218.5

Creche 1 50 78 1.1 4,290
67 pupils
11 staff
Totals | 96,508.5 I/d
5
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Table 2 Calculation of Proposed Peak Foul Flow

Calculation of Proposed Peak Foul Flow ‘

Dry Weather Flow Residential (DWF)

Dry Weather Flow Commercial (DWF)

Peak Foul Flow Residential (=6 x DWF)

Peak Foul Flow Commercial (=4.5 x DWF)

Total Peak Foul Flow

Waterman Moylan Drawing’s 21-118-P122 illustrate the proposed layout for the foul water sewer outfall for
the subject site.

3.3 Network Design
Foul Water Drains will be uPVC to Irish Water specification or concrete socket and spigot pipes (to IS 6).

Drains will be laid to comply with the Building Regulations 2010, and in accordance with the
recommendations contained in the Technical Guidance Documents, Section H.

Foul water sewers will consist of uPVC or concrete socket and spigot pipes (to IS 6) and will be laid strictly
in accordance with Irish Waters code of practice for Wastewater Infrastructure and Irish Water requirements
for taking in charge.

All manholes will be constructed in block work, precast or cast in-situ concrete. Construction details for the
proposed drainage systems are included in the accompanying planning submission drawing.
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4. Surface Water Drainage

4.1 Introduction

The following section deals with surface water drainage design including details of the SuDS measures
proposed as part of the development.

There is an existing 300mm diameter surface water sewer along Ravens Rocks Road. West of the site,
that discharges into a 450mm diameter surface water sewer along Carmanhall Road, north of the site.
Refer to Appendix A for the existing surface water record map.

The existing site currently drains surface water, unrestricted, to the above-mentioned sewers. Itis proposed
that the development will attenuate the surface water on-site before discharging at the existing greenfield
rate.

The existing run-off rate for the existing hardstanding areas on site was estimated for the 1 in 1, 1 in 30 and
1in 100 year return periods using the modified rational method:

Q =2.78 x A x | (where A is the total pre-development area being drained in Hectares and | is the rainfall
intensity in mm/h as estimated for the 60min storm from Flow using Met Eireann Data)

A =0.398 ha (current hardstanding as measured from topographical survey)
| — 1 year return period = 11.235 mm/h

30 year return period = 27.335 mm/h

100 year return period = 43.042 mm/h

Table 4-1 Existing Run-off Rates for impermeable areas

Rainfall Event Existing development run-off (I/sec) — Hardstanding Areas

Q1 2.78 x0.398 x 11.235 =12.43

2.78 x 0.398 x 27.335 = 30.24

2.78 x 0.398 x 43.042 = 47.62

4.2 Site Characteristics

The following parameters have been used in greenfield run-off rate and attenuation calculations.

Table 2 Surface Water Catchment Details

‘ Catchment

Site Area (Catchment) - Ha

Hardstanding — Ha
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SAAR — mm*1

SOIL Index*2

Climate Change

*]1 — From Met Eireann data.

*2 — The soil type of Ireland indicated Soil Type 1. Furthermore a Site investigation was carried out in
February 2021 on the adjacent AVID site. The results of the site investigation revealed there is no infiltration
present on the site. These soil conditions are expected for Soil type 3 and therefore 0.1 is used as Soil
Index for this site. Refer to Appendix C for the above-mentioned Site Investigation.

The site investigation also revealed a highwater table is present at the site. The highest groundwater table
was recorded as 1.63 - 2.5 m bgl (below ground level), in June 2020, four months after installation of the
standpipes.

4.3 Greenfield run-off rates

The Local Authority requirements are that post-development run-off rates are limited to greenfield run-off
rates for the site. The greenfield run-off rates for the site have been calculated in accordance with the
Institute of Hydrology report No 124 “Flood Estimation for Small Catchments”, using the UK SUDS Website.
Based on a total hardstanding of 0.46 Ha, the Greenfield run-off for the site is 0.11 I/s (Qbar). Please refer
to Appendix D. The response report from the DLRCC Drainage department to Stage 2 of the SHD planning
application states that is allowed to proposed a Qbar based on 2 I/s/ha, should it be the greater value of
the site specific calculated Qbar value. Therefore, the proposed design is based on an outflow of 0.9 I/s.

4.4 SuDS Assessment

As per Dun Laoghaire County Council guidelines surface water should be managed in accordance with the
Greater Dublin Strategic Drainage Study (GDSDS) Regional Drainage Policies Volume 6, for New
Developments and CIRIA documents. These documents specify that surface water run-off should be
managed as close to its source as possible, with the re-use of rainwater within the buildings prioritised.

Sustainable Urban Drainage Systems (SUDS) have been developed and are in use to alleviate the
detrimental effects of traditional urban storm water drainage practice that typically consisted of piping run-
off of rainfall from developments to the nearest receiving watercourse. Surface water drainage methods
that take account of quantity, quality and amenity issues are collectively referred to as SUDS. They are
typically made up of one or more structures, built to manage surface water run-off. The use of SUDS to
control run-off also provides the additional benefit of reducing pollutants in the surface water by settling out
suspended solids, and in some cases providing biological treatment.

A stormwater management or treatment train approach ensures that run-off quantity and quality is
improved. The following objectives of the treatment train provide an integrated and balanced approach to
help mitigate the changes in stormwater run-off flows that occur as land is urbanised and to help mitigate
the impacts of stormwater quality on receiving systems:

1) Source control: conveyance and infiltration of run-off; and

2) Site Control: reduction in volume and rate of surface run-off, with some additional treatment provided.
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The applicant has considered the use of all appropriate SUDS measures as part of the site SUDS strategy,
details are outlined in Table 4 below.

Table 3 SuDs Measures

SUDS
Stage

Source
Control

SUDS Measure

Permeable
Asphalt

Measure Outline

Permeable pavements are
alternative paving surfaces to
standard finishes that allow
stormwater run-off to filter through
voids in the pavement surface into
an underlying stone reservoir, where
it is temporarily stored and/or
infiltrated. Permeable asphalt is very
effective at removing a wide range of
pollutants from surface water runoff
as they are either retained on the
pavement surface or flushed into the
granular  subbase where they
become trapped and are degraded
over time.

Use on Site

Permeable asphalt will be utilised
for the surface of the main road to
provide treatment and storage to
rainwater falling on these areas.

As described above, the ground
conditions are not considered
suitable for infiltration and the
groundwater table was found at
high level. Therefore, the
permeable asphalt would be lined
with an impermeable geotextile
membrane due to the lack of
infiltration available on the site and
to prevent groundwater ingress.

The design will include a
perforated pipe to convey surface
water to the site wide drainage
system.

Green Roofs/
Green Podium

As well as providing ecological
benefits, green roofs contribute the
following positive effects to surface
water drainage design:

e The retention of water,
through storage in the
growing medium and
evapotranspiration from the
roof’s plants and substrate,
reducing run-off volumes
and the burden on the
drainage network.

e Due to the time for water to
infiltrate and permeate the

Green Roofs have  been
considered and incorporated into
the development proposals in
accordance with Appendix 16 of
DLRCC County Development
Plan. The locations of the green
roofs are illustrated on the
accompanying Waterman Moylan
21-118-P125 - SUDS Measures.
60 % of Green Roof as outlined in
Section 3.1 of DLRCC Green Roof
guidance document will be
provided and is indicated on the
Architects drawing.
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SUDS Measure

Attenuation Tank
and Hydro-brake

substrate, there is also a
reduction in peak rates of
run-off, helping to reduce
the risk of flooding.

e They improve water quality
through the filtration of
pollutants during the
process of water infiltration.
This provides treatment in
line with CIRIA SuDS
Manual management train.

Although green roof space can
reduce peak flow rates in the small
storm events and aid in reducing the
volume of run-off from the site, they
operate as conventional roofs in
higher storm events. Therefore,
green roofs cannot be considered in
the surface water drainage run-off
calculations for the development. As
stated in CIRIA C697 “although
green roofs absorb most of the
rainfall that they receive during
ordinary events, there is still the
need to discharge excess water to
the building’s drainage system. This
is because their hydraulic
performance during extreme events
tends to be fairly similar to standard
roofs.”

Measure Outline

Attenuation tanks are used to create
a below ground void space for the
temporary storage of surface water
before controlled release to the
stream.

Hydro-brakes are used to restrict the
outfall from the attenuation tank to
the equivalent of the existing
agricultural run-off. This ensures the

Use on Site

It is proposed to use a concrete
attenuation tank to store surface
water on site before discharging to
the public surface water sewer via
a hydro-brake.
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development will not give rise to any
impact downstream of the site.

Petrol
Interceptor

A petrol interceptor is a trap used to
filter out hydrocarbon pollutants from
rainwater run-off. It is typically used
in road construction to prevent fuel
contamination of water courses
carrying away the run-off.

Petrol interceptors work on the
premise that some hydrocarbons
such as petroleum and diesel float
on the top of water. The
contaminated water enters the
interceptor typically after flowing off
roads and entering a drain before
being deposited into the first tank
inside the interceptor. The first tank
builds up a layer of the hydrocarbon
as well as other scum preventing it
from entering the water course.

A petrol Interceptor will be
installed, upstream of the
proposed Attenuation tank as a
final treatment level before
discharging to the attenuation
tank.
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45 Stormwater Calculations

The total impermeable area of the catchment including roads, car-parking and roofs, is approximately 0.49
Ha, and the peak outflow will be limited to 1 I/s in the 1 in 100-year event. The 1 in 100 year critical design
storm plus an additional 20% for climate change has been used for storm water attenuation calculations
and a storage volume requirement of 404 m?3 is determined. A total volume of 420 m3 will be provided in a
concrete tank located beneath the podium at the car parking level. The calculation for the storage design
is included in Appendix E. The proposed surface water drainage network is indicated on Waterman Moylan
drawings 21-118-P120 - Proposed Surface Water Drainage Layout.

4.6 Network Design

As described above, the proposed surface water drainage system for this development has been designed
as a SUDS system and uses permeable paving, green roofs green podium, below ground attenuation
together with flow control devices and petrol interceptor to treat run-off and remove pollutants to improve
quality, restrict outflow and control quantity.

Strict separation of surface water and wastewater will be implemented within the development. Surface
water local drains will be a minimum of 225mm dia. and generally will consist of PVC (to IS123) or concrete
socket and spigot pipes (to IS 6). These drains will be laid to comply with the requirement of the Building
Regulations 2010, and in accordance with the recommendations contained in the Technical Guidance
Documents, Section H and will be laid strictly in accordance with the requirements of Dun Laoghaire
Rathdown County Council.

4.7 Interception Storage

Interception storage is defined in the SuDS Manual as “the capture and retention on site of the first 5mm of
the majority of rainfall events”. In accordance with the table 24.6 of the SuDS Manual CIRIA C753 the
following guidelines have been used in calculating the area of the site benefiting from interception storage;

Table 4 Interception Mechanisms (Table 24.6 The SuDs Manual)

Systems Interception methods assumed compliant for zero runoff from the first

5mm of rainfall for 80% of events during the summer and 50% in winter.

Green All surfaces that have green roofs/podium.
Roofs/podium

Permeable Paving All permeable pavements, whether lined or not, can be assumed to comply,
provided there is no extra area drained to the permeable pavement.

Where the pavement also drains an adjacent impermeable area, compliance
can be assumed for all soil types where the pavement is unlined, as long as
the extra paved area is no greater than the permeable pavement area
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As described in section 4.4 and 4.5 the proposed development will provide, Green Roofs, green podium,
and permeable paving. In order to calculate the percentage area of site benefiting from each form of
interception storage the site areas are described in Table 6 below and demonstrated on Waterman Moylan
drawing 21-118-P125.

At Podium level, all the hardstanding areas will be discharged into the landscape areas. The design will
include a perforated pipe to convey surface water to the surface water network at ground level in order to
discharge and attenuate water into the attenuation tank.

Table 5 Interception Storage Provided

Total
Hardstanding Interception Interception green roof Percentage
Area m2 mechanism Area m2 % Benefiting %
Roof Blocks A- 2079.9 Green Roof 1250.7 60.1 60.1
B-C
Podium Level 1592.2 Green 1592.2 N/A 100.0
podium
Main Road and 887.5 POROUS 663.0 N/A 91.8
Footpaths ASPHALT
paving
Permeable 152.0 N/A
paving
footpaths
TOTAL 4559.6 3657.9 N/A 80.2

Within the basement carpark area, any rainwater entering the system as a result of snow melt or raindrops
from cars will pass through a petrol interceptor providing treatment.
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5. SuDS Maintenance

For the SuDS strategy to work as designed it is important that the entire drainage system is well maintained.
It will be the responsibility of the site management team to ensure the drainage system is maintained.
Maintenance and cleaning of gullies, drain manholes (including catch pits) and attenuation tanks will ensure
adequate performance. The recommended program is outlined in the tables below.

Table 6 Concrete Attenuation Tank Maintenance Schedule

SUDS Maintenance
Element

VEMIERERSY Failure of components, blockage from debris
Issues

Maintenance Maintenance Task
Period

Inspect and identify any elements that are Monthly for three months,
not operating correctly. If required, take then annually
remedial action.

Remove sediment/debris from catchment Monthly or as required
Regular surface that may lead to blockage of

Frequency

structures.
Remove sediment/debris from catch pits/ Annually, after severe
gullies and control structures. storms or as required
Remedial Repair inlets, outlets, vents, overflows and As required

Work control structures.
Inspect all inlets, outlets, vents, overflows Annually or after severe
and control structures to ensure they are in storms
Monitoring good condition and operating as designed.

Attenuation Tanks

Survey inside of tank for sediment build-up Every five years or as required
and remove if necessary

Table 7 Permeable Paving Maintenance Schedule

SUDS
Element Maintenance
Maintenance

period

Maintenance Task Frequency

Once a year, after autumn leaf

Brushing and vacuuming (standard cosmetic fall, or as required, based on

Regular sweep over whole surface) site specmc observatlons' of
clogging or manufacturer’'s
recommendations.

Occasional Removal of weeds As required
Remediation work to any depressions,
Remedial work rutting and cracked or broken blocks As required

considered detrimental to the structural
performance or a hazard to users
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Monitoring

Inspect silt accumulation rates and establish

. . : Annually
appropriate brushing frequencies
Monitor inspection chambers Annually

Table 8 Green Roof Maintenance Schedule

SUDS
Element

—
o
o
o
c
)
()
S
o

Maintenance
Issues

Maintenance

Period

Regular

Remedial
Work

Maintenance

Vegetation becoming either overgrown or dying

Maintenance Task

Inspect all components including soll
substrate, vegetation, drains,
membranes and roof structure for
proper operation, integrity of
waterproofing and structural stability

Frequency

Annually and after severe storms

Inspect soil substrate for evidence of
erosion channels and identify any
sediment source

Annually and after severe storms

Inspect drain inlets to ensure
unrestricted run-off from the drainage
layer to conveyance or roof drain
system.

Annually and after severe storms

Inspect underside of roof for evidence
of leakage.

Annually and after severe storms

Remove debris and litter to prevent
clogging of inlet drains and
interference with plant growth.

Six monthly and annually or as
required

During establishment (i.e. year one),
replace dead plants as required.

Monthly

Post-establishment, replace dead
plants as required (where >5% of
coverage)

Annually (in autumn)

Remove fallen leaves and debris from
deciduous plant foliage

Six monthly or as required

Remove nuisance and invasive
vegetation, including weeds

Six monthly or as required

Mow grasses, prune shrubs and
manage other planting (if appropriate)
as required — clippings should be
removed and not allowed to
accumulate.

Six monthly or as required

If erosion channels are evident, these
should be established with extra soil
substrate similar to the original
material, and sources of erosion
damage should be identified and
controlled

As required

15
Tack Sandyford SHD

Project Number: 21-118

Document Reference: 21-118r.069




If drain inlet has settled, cracked or As required
moved, investigate and repair as
appropriate
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6. Benefits to the Surrounding Existing Drainage Network

It is important to note the very significant benefit the proposed development will have on the existing
drainage network. The site currently discharges surface water, unrestricted to the public stormwater sewer.
The proposed development will significantly reduce the surface water run-off to the watercourse as
demonstrated in Table 11 below. The introduction of the SUDS measures outlined earlier will also improve
the quality of the discharge.

Table 9 Surface Water Run-off rates

REE Existing development run-off Proposed run-off (I/sec)

Event (I/sec)
12.43 /s -92.76%

30.24 /s 0.91/s -97.02%
47.621/s 0.91/s -98.11%

Difference (%)
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7. Water Supply

7.1 Water Supply — General

There is one existing 6 inches diameter watermain supplying the site to the southwest corner. There is one
existing 6 inches diameter Asbestos watermain along Ravens Rock Road to the west of the subject site
which connects into a larger 14 inches diameter asbestos watermain along Carmanhall Road to the north.

A Pre-Connection Enquiry form was submitted to Irish Water in November 2021 which outlined the
proposals for the water supply to the development to the north of the subject lands. Irish Water responded
with the Confirmation of Feasibility (COF) on 25" January 2022, with reference no. CDS21008079, stating
that a water connection to the public main is feasible without infrastructure upgrade by Irish Water. Please
refer to Appendix B for the Irish Water Confirmation of Feasibility.

It is important to note that the Tack Site (subject site under this planning application) will be connected to
the existing public watermain independently from the adjacent site, Avid Site. However, the attached Irish
Water Confirmation of Feasibility received assesses the cumulative impact of the development of the 2 No.
sites, stating that Avid Site will need to be connected to the 6 inches diameter Asbestos main along
Blackthorn Road.

The water demand for the proposed development is calculated according to the Irish Water Code of Practice
and is set out in Table 12 below.

Table 10 Total Water Demand

\
Description No. of Units Flow I/h/day Population Total

per Unit Discharge
(I/d)

Residential Units 2.7
Créche 50 78 3,900

67 pupils

11 staff

87,735 1/d

The total water requirement from the public supply, for the development, is estimated at 88 m3/day.

Waterman Moylan Drawing 21-118-P150 shows the proposed indicative water supply layout for the subject
site.
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8. Transport

8.1 Introduction

A site-specific Transport and Traffic Assessment (TTA) has been carried out by Waterman Moylan. This is
included under separate cover as part of this application.

8.2 Site Access
Access to the proposed development is proposed Ravens Rock Road and egress onto Carmanhall Road.

An entrance only access is proposed on Ravens Rock Road for cars, service deliveries, refuse freighter
and emergency vehicles. An exit only is proposed onto Carmanhall Road immediately to the west of the
boundary between the subject site and the adjoining former Avid Technology site to the east.

These new entrance and exit points are also described in more detail in the accompanying TTA. They are
in a 50 km/h zone. The junction into Carmanhall Road is designed to ensure a 2.4m x 45 metres in line with
the Department of Transport ‘Design Manual for Urban Roads and Streets’ recommendation are provided
as shown on the accompanying drawings. No development works will infringe upon this sightline provision.

8.3 Car Parking

Section 8.2.4.5 of the Dun Laoghaire Rathdown County Council Development Plan 2016 — 2022 consider
the car parking requirements for various types of development. Specifically, Tables 8.2.3 set out the car
parking standards for residential developments.

Based on these standards, Table 13 below details the maximum car parking spaces permitted for the
proposed development.

Table 11 DLRCC Maximum Car Parking Required

Land Use Parking Standards Car Parking Required

Apartments — 1 Bed 151 1 per unit 151

Apartments — 2 Bed 55 1.5 per unit 82

Apartments — 3 Bed+ 1 2 per unit 2

Total 207 - 235

As per the Design Standards for New Apartments — Guidelines for Planning Authorities — December 2020,
the subject proposed development meets criteria for reasonable grounds to minimise car parking
provisions.

In suburban/urban locations served by public transport or close to town centres or employment areas and
particularly for housing schemes with more than 45 dwellings per hectare net (18 per acre), as per
guidelines mentioned above, planning authorities must consider a reduced overall car parking standard
and apply an appropriate maximum car parking standard.
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The development will provide74 No. car parking spaces located between the basement and undercroft car
parking. This equates to 0.35 No spaces/apartment across the development.

8.4 Cycle Parking

e Section 4.1 of the ‘Standard for Cycle Parking and Associated Cycling Facilities for New Developments
— Dun Laoghaire-Rathdown County Council 2018’ sets out the cycle parking requirements as follows:

Table 12 Total Cycle Parking Spaces Required (DLRCC)

Land Use No. of Units Standards Long Stay Short Stay Total

parking Parking Parking
_required ~ Required Required

AVEIINEIE 207 1 space per unit- Long Stay

1 space per every 5 units —
Short Stay

11 staff 1 space per every 5 staff — 2 7 9

67 children | -°"9 Stay

1 space per every 10
children — Short Stay

- - 209 48 257

e The Design Standards for New Apartments, who set out a requirement of 1 long stay space per bedroom
and 1 visitor space for every two units, have also been reviewed with regards to cycle parking
requirements and are set out in table 7.3 below.

Table 13 Total Cycle Parking Spaces Required (National Standards)

Land Use No. of | Standards Long Stay Short Stay | Total
Units Parking Parking Parking
Required  Required Required

Residential — 1 1 space per 1-bed unit — Long Stay
Bed

1 space per 2 units — Short Stay

RESLERIEIEE 55 2 spaces per 2-bed unit - Long Stay | 55 27 82

Bes 1 space per 2 units — Short Stay

Residential — 3 [l 3 spaces per 3-bed unit - Long Stay | 1 1 2

Bes 1 space per 2 units — Short Stay

Total 207 units 206 102 311
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As can be seen on Table 14 above, the total number of cycle parking spaces required is 257. Table 15
shows a requirement for 311 spaces according to the National Standards. A total of 250 spaces will be

provided of which 207 No. spaces will be provided for residents, and 43 No. spaces for visitors will be
provided.
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arising from any errors or omissions.This information should not be relied upon in the event of excavations
opr any other worksbeing carried out in the vicinity of the Irish Water underground network. The onus is on
the parties carrying out excavations or any other works to ensure the exact location of the Irish Water
underground network is identified prior to excavations or any other works being carried out.

[Service connection pipes are not generally shown but their presence should be anticipated.

[© Copyright Irish Water

Reproduced from the Ordnance Survey Of Ireland by Permission of the Government.
License No. 3-3-34

‘Gas Networks Ireland (GNI), their affiliates and assigns, accept no responsibility for any information
contained in this document concerning location and technical designation of the gas distribution and
transmission network (“the Information”). Any representations and warranties express or implied, are
excluded to the fullest extent permitted by law. No liability shall be accepted for any loss or damage
ncluding, without limitation, direct, indirect, special, incidental, punitive or consequential loss including
loss of profits, arising out of or in connection with the use of the information

including maps or mapping data).

NOTE: DIAL BEFORE YOU DIG Phone: 1850 427 747 or e-mail dig@gasnetworks.ie - The actual position
of the gas/electricity distribution and transmission network must be verified on site before any mechanical
excavating takes place. If any mechanical excavation is proposed, hard copy maps must be requested
from GNI re gas. All work in the vicinity of gas distribution and transmission network must be completed in
accordance with the current edition of the Health & Safety Authority publication,

‘Code of Practice For Avoiding Danger From Underground Services’ which is available from the

Health and Safety Authority (1890 28 93 89) or can be downloaded free of charge at www.hsa.ie.”

Print Date: 01/03/2022

UISCE

EIREANN : IRISH

WATER Printed by:lrish Water
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UISCE

EIREANN : IRISH

WATER

Jairo Rivero

Block S Uisce Ei
Eastpoint Business Park G

Alfie Byrne Road
Dublin Cathair Chorcai

DO3H3F4 Irish Water

Ireland
De

25 January 2022 www.water.ie

Re: CDS21008079 pre-connection enquiry - Subject to contract | Contract denied

Connection for Housing Development of 550 unit(s) at Ravens Rock Road, Sandyford, Dublin

Dear Sir/Madam,

Irish Water has reviewed your pre-connection enquiry in relation to a Water & Wastewater connection
at Ravens Rock Road, Sandyford, Dublin (the Premises). Based upon the details you have provided
with your pre-connection enquiry and on our desk top analysis of the capacity currently available in the
Irish Water network(s) as assessed by Irish Water, we wish to advise you that your proposed
connection to the Irish Water network(s) can be facilitated at this moment in time.

OUTCOME OF PRE-CONNECTION ENQUIRY

SERVICE THIS IS NOT A CONNECTION OFFER. YOU MUST APPLY FORA
CONNECTION(S) TO THE IRISH WATER NETWORK(S) IF YOU WISH
TO PROCEED.
Water Connection Feasible without infrastructure upgrade by Irish Water

Wastewater Connection Feasible without infrastructure upgrade by Irish Water

SITE SPECIFIC COMMENTS

This Confirmation of Feasibility to connect to the Irish Water infrastructure
does not extend to your fire flow requirements. Please note that Irish Water
cannot guarantee a flow rate to meet fire flow requirements and in order to
guarantee a flow to meet the Fire Authority requirements, you should
provide adequate fire storage capacity within your development

Water Connection

Connection is feasible to the 14” Asbestos main (Green in below
screenshot) to the North of the site. A bulk meter is to be installed on this
connection.

Stidrchdind f Dlrectors: Cathal Marley (Chatrman), Miall Gleeson, Eamon Gallen, Yvenne Harris, Brendan Murphy, Dawn O Driscoll, Maria O Deeyer

Eliﬁg Chlaraithe / Regim:red OHice: Teach Coball, 24 -26 Srand Thalbdid, Baile Atha Clatkh 1. DOT MPEG f Cabvill Houde, 24-26 Talbot Stréet, Dublin 1 DO MNPES
15 eumidedchita 5hn|’mnh.¢| it hta ainmnithe 3ty faoi theorainn scaireanna & Uisce Birgann / Irish Waler adtsigna[u-d activity company, liFmited by shares,
Ulmhir Chldrakthe in Eirinn / Registered in Irefand No.: 530363



A second connection is feasible to the 6” Asbestos main (Red in below
screenshot) to the East of the site. A control valve is to be placed on this
main allowing for this connection to be set to closed during normal
operations.
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Wastewater Connection

Separate storm and foul water connection services have to be provided for
the Development. The surface and storm water from the site must be
discharged only into an existing storm water network that does not
discharge to an IW combined/foul sewer. The connection arrangement
should be agreed with the Local Authority Drainage Division.

The connection has to be made to the Arkle Road (MH: SO19264601)
network as shown below. A second connection to other sewers adjacent to
the site are not feasible based on current constraints in the downstream
network.
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The design and construction of the Water & Wastewater pipes and related infrastructure to be installed in
this development shall comply with the Irish Water Connections and Developer Services Standard
Details and Codes of Practice that are available on the Irish Water website. Irish Water reserves the right
to supplement these requirements with Codes of Practice and these will be issued with the connection
agreement.

The map included below outlines the current Irish Water infrastructure adjacent to your site:

o A = 5
Reproduced from the Ordnance Survey of Ireland by Permission of the Government. License No. 3-3-34

Whilst every care has been taken in its compilation Irish Water gives this information as to the position of its
underground network as a general guide only on the strict understanding that it is based on the best available
information provided by each Local Authority in Ireland to Irish Water. Irish Water can assume no responsibility for and
give no guarantees, undertakings or warranties concerning the accuracy, completeness or up to date nature of the
information provided and does not accept any liability whatsoever arising from any errors or omissions. This information
should not be relied upon in the event of excavations or any other works being carried out in the vicinity of the Irish
Water underground network. The onus is on the parties carrying out excavations or any other works to ensure the exact
location of the Irish Water underground network is identified prior to excavations or any other works being carried out.
Service connection pipes are not generally shown but their presence should be anticipated.

General Notes:

1) The initial assessment referred to above is carried out taking into account water demand and
wastewater discharge volumes and infrastructure details on the date of the assessment. The
availability of capacity may change at any date after this assessment.

2) This feedback does not constitute a contract in whole or in part to provide a connection to any
Irish Water infrastructure. All feasibility assessments are subject to the constraints of the Irish
Water Capital Investment Plan.



3) The feedback provided is subject to a Connection Agreement/contract being signed at a later
date.

4) A Connection Agreement will be required to commencing the connection works associated with
the enquiry this can be applied for at https://www.water.ie/connections/get-connected/

5) A Connection Agreement cannot be issued until all statutory approvals are successfully in place.

6) Irish Water Connection Policy/ Charges can be found at
https://www.water.ie/connections/information/connection-charges/

7) Please note the Confirmation of Feasibility does not extend to your fire flow requirements.

8) Irish Water is not responsible for the management or disposal of storm water or ground waters.
You are advised to contact the relevant Local Authority to discuss the management or disposal of
proposed storm water or ground water discharges

9) To access Irish Water Maps email datarequests@water.ie

10) All works to the Irish Water infrastructure, including works in the Public Space, shall have to be
carried out by Irish Water.

If you have any further questions, please contact Kevin McManmon from the design team at
kmcmanmon@water.ie For further information, visit www.water.ie/connections.

Yours sincerely,

ﬁvcm ’I'{WJO

Yvonne Harris

Head of Customer Operations
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D. Greenfield Run-off Rate Calculations for Proposed Site
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Z HR Wallingford Greenfield runoff rate

estimation for sites
www.uksuds.com | Greenfield runoff tool

Calculated by: Laura Ruiz Site Details
. Latitude:
Site name: TACK SHD
) . Longitude:
Site location:
This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria .
in line with Environment Agency guidance “Rainfall runoff management for developments”, Reference: 2810987889
SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-statutory standards for SuDS
(Defra, 2015). This information on greenfield runoff rates may be the basis for setting consents for ~ Date: Mar 10 2022 15:06

the drainage of surface water runoff from sites.

Runoff estimation approach |H124

Site characteristics Notes

Total site area (ha): 0.46 (1) Is Qgar < 2.0 I/s/ha?

Methodology
Qgpar estimation method: | Calculate from SPR and SAAR When Qgar is < 2.0 I/s/ha then limiting discharge rates are set
SPR estimation method:  Calculate from SOIL type at2.0 l/s/ha.
Soil characteristics Defaut Edited
SOLL type: 0 1 (2) Are flow rates < 5.0 I/s?
HOST class: N/A N/A
Where flow rates are less than 5.0 I/s consent for discharge is
SPR/SPRHOST: 0.00 0.1 usually set at 5.0 I/s if blockage from vegetation and other
Hydrological characteristics Default Edited materials is possible. Lower consent flow rates may be set
where the blockage risk is addressed by using appropriate
SAAR (mm): 0 930 drainage elements.
Hydrological region: 1 q
(3) Is SPR/SPRHOST =< 0.3?
Growth curve factor 1 year: - 0.85
Growth curve factor 30 years: - 1.95 Where groundwater levels are low enough the use of
soakaways to avoid discharge offsite would normally be
Growth curve factor 100 years: N 2.48 preferred for disposal of surface water runoff.
Growth curve factor 200 years: - 2.84
Greenfield runoff rates Default Edited
Qgar (I/s): 0 0.11
1in 1 year (/s): 0.09
1in 30 years (I/s): 0.21
1in 100 year (I/s): 0.27
1 in 200 years (I/s): 0.31

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of
this tool is subject to the UK SuDS terms and conditions and licence agreement , which can both be found at www.uksuds.com/terms-
and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of these results is the responsibility of
the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other
organisation for the use of this data in the design or operational characteristics of any drainage scheme.
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Waterman Moylan Consulting | File: 21-118 Flow model - 2Ishz | Page 1

Network: Storm 21-068 Tack SHD
CAUSEMY Laura Ruiz

10/03/2022

Design Settings

Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00
Return Period (years) 5 Maximum Rainfall (mm/hr) 50.0
Additional Flow (%) 0 Minimum Velocity (m/s) 1.00
FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 17.800 Minimum Backdrop Height (m) 0.200
Ratio-R 0.274 Preferred Cover Depth (m) 1.200
CvV 0.750 Include Intermediate Ground v/
Time of Entry (mins) 4.00 Enforce best practice design rules v/
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
3 0.025 85.470 719353.583 726533.352 1.425
20 84.350 719376.314 726575.258 1.600
19 0.025 84.430 719370.802 726565.006 1.425
17 0.140 84.100 719347.616 726586.027 1.580
16 0.056 84.100 719354.578 726598.631 1.730
15 84.100 719372.569 726584.828 2.320
14 84.250 719379.482 726581.589  2.509
13 83.950 719398.596 726617.105 2.478
5 0.072 84.100 719376.194 726602.582 1.425
6 84.200 719382.001 726577.750 1.419
7 0.059 83.990 719398.173 726610.716 1.025
8 0.082 84.100 719370.962 726590.817 2.080
9 84.100 719369.445 726586.155 2.300
2 83.950 719405.157 726615.358 2.523
1 84.250 719420.522 726621.550 2.934
Links (Input)
Name US DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
2 2 1 150.0 1.0
13 13 2 150.0 1.0
14 14 13 150.0 1.0
15 15 14 200.0 1.0
16 16 8
17 17 16 82.520 82.370 225
5 5 8 225
3 3 19 84.045 83.005 225
8 8 9
9 9 15 81.800 1.0
19 19 20
7 7 6 82.965 200.0 225
6 6 20 82.781 200.0 225

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd




CAUSEWY

Waterman Moylan Consulting

File: 21-118 Flow model - 2Ishz
Network: Storm

Laura Ruiz

10/03/2022

Page 2
21-068 Tack SHD

Rainfall Methodology
FSR Region

M5-60 (mm)

Ratio-R

Summer CV

Winter CV

15
30

60
120

180
240

Return Period
(years)

30

100

Flap Valve x

Simulation Settings

FSR Analysis Speed Normal

England and Wales Skip Steady State  x

17.800 Drain Down Time (mins) 240

0.274 Additional Storage (m¥ha) 20.0

0.750 Check Discharge Rate(s) x

0.840 Check Discharge Volume  x

Storm Durations

360 600 960 2160 4320 7200 10080
480 720 1440 2880 5760 8640

Climate Change Additional Area
(CC %) (A %)

0 0

20 0

(@ %)

Node 14 Online Hydro-Brake® Control

Objective

Additional Flow

0
0

(HE) Minimise upstream storage

Replaces Downstream Link v/ Sump Available
Invert Level (m) 81.741 Product Number CTL-SHE-0038-9000-2000-9000
Design Depth (m) 2.000 Min Outlet Diameter (m) 0.075
Design Flow (I/s) 0.9 Min Node Diameter (mm) 1200
Node 9 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 81.800
Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m)  (m?) (m?) (m) (m?) (m?)
0.000 210.0 0.0 2.000 210.0 0.0 2.001 0.0 0.0

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd




CAUSEWY

Waterman Moylan Consulting

Network: Storm
Laura Ruiz
10/03/2022

File: 21-118 Flow model - 2Ishe | Page 3
21-068 Tack SHD

Results for 30 year Critical Storm Duration. Lowest mass balance: 99.71%

Node Event us Peak Level
Node (mins) (m)
15 minute winter 3 10 84.088
2880 minute winter 20 2700 83.029
15 minute winter 19 10 83.070
2880 minute winter 17 2700 83.029
2880 minute winter 16 2700 83.029
2880 minute winter 15 2700 83.030
2880 minute winter 14 2760 83.032
2880 minute winter 13 2700 81.493
2880 minute winter 5 2700 83.029
2880 minute winter 6 2700 83.029
15 minute summer 7 10 83.071
2880 minute winter 8 2700 83.029
2880 minute winter 9 2700 83.029
2880 minute winter 2 2700 81.448
2880 minute winter 1 2700 81.337
Link Event us Link DS
(Upstream Depth) Node Node
15 minute winter 3 3 19
2880 minute winter 20 20 9
15 minute winter 19 19 20
2880 minute winter 17 17 16
2880 minute winter 16 16 8
2880 minute winter 15 15 14
2880 minute winter 14 Hydro-Brake® 13
2880 minute winter 13 13 2
2880 minute winter 5 5 8
2880 minute winter 6 6 20
15 minute summer 7 7 6
2880 minute winter 8 8 9
2880 minute winter 9 9 15
2880 minute winter 2 2 1

Depth Inflow Node Flood
(m) (i/s)  Vol(m?) (md)
0.043 7.1 0.0636 0.0000
0.279 1.3 0.3157 0.0000
0.065 14.2 0.0963 0.0000
0.509 1.6 1.4782 0.0000
0.659 2.2 1.1720 0.0000
1.250 1.7 1.4141 0.0000
1.291 1.4 1.4599 0.0000
0.021 0.7 0.0240 0.0000
0.354 0.8 0.7583 0.0000
0.248 0.7 0.2807 0.0000
0.106 16.8 0.2420 0.0000
1.009 3.9 1.9366 0.0000
1.229 5.3 259.5086 0.0000
0.021 0.7 0.0237 0.0000
0.021 0.7 0.0000 0.0000

Outflow Velocity Flow/Cap

Status

OK

OK

OK

OK

OK

OK

Link

(1/s) (m/s) Vol (m3)

7.1 0.973 0.080
13 0.459 0.033
14.2 0.802 0.184
1.6 0.594 0.030
2.2 0.629 0.030
14 0.137 0.039
0.7
0.7 0.400 0.018
0.8 0.573 0.012
0.7 0.296 0.019
16.9 0.800 0.461
4.4 0.984 0.040
1.7 0.269 0.041
0.7 0.407 0.018

0.2657
0.5123
0.2280
0.5754
0.7262
0.3064

0.0126
0.5121
0.2469
0.8108
0.1950
0.1350
0.0304

Discharge
Vol (m3)

108.1

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd
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Waterman Moylan Consulting

File: 21-118 Flow model - 2Ishz | Page 4

Network: Storm 21-068 Tack SHD
Laura Ruiz

10/03/2022

Results for 100 year +20% CC Critical Storm Duration. Lowest mass balance: 99.71%

Node Event us Peak Level
Node (mins) (m)
15 minute winter 3 10 84.098
4320 minute winter 20 4080 83.716
4320 minute winter 19 4080 83.716
4320 minute winter 17 4080 83.715
4320 minute winter 16 4080 83.716
4320 minute winter 15 4080 83.714
4320 minute winter 14 4080 83.712
4320 minute winter 13 4020 81.495
4320 minute winter 5 4080 83.715
4320 minute winter 6 4080 83.716
4320 minute winter 7 4020 83.715
4320 minute winter 8 4080 83.715
4320 minute winter 9 4080 83.715
4320 minute winter 2 4080 81.450
4320 minute winter 1 4080 81.339
Link Event us Link DS
(Upstream Depth) Node Node
15 minute winter 3 3 19
4320 minute winter 20 20 9
4320 minute winter 19 19 20
4320 minute winter 17 17 16
4320 minute winter 16 16 8
4320 minute winter 15 15 14
4320 minute winter 14 Hydro-Brake® 13
4320 minute winter 13 13 2
4320 minute winter 5 5 8
4320 minute winter 6 6 20
4320 minute winter 7 7 6
4320 minute winter 8 8 9
4320 minute winter 9 9 15
4320 minute winter 2 2 1

Depth Inflow Node Flood Status
(m) (i/s)  Vol(m?) (md)

0.053 11.0 0.0790 0.0000 OK
0.966 1.3 1.0920 0.0000
0.710 0.6 1.0530 0.0000
1.195 1.8 3.4704 0.0000
1.346 2.5 2.3923 0.0000
1.934 2.0 2.1873 0.0000
1.971 1.7 2.2287 0.0000
0.023 0.9 0.0263 0.0000 OK
1.040 0.9 2.2275 0.0000
0.935 0.7 1.0570 0.0000
0.750 0.7 1.7123 0.0000
1.695 4.3 3.2536 0.0000
1.915 6.1 404.4136 0.0000
0.023 0.9 0.0259 0.0000 OK
0.023 0.9 0.0000 0.0000 OK

Outflow Velocity Flow/Cap Link Discharge

(1/s) (m/s) Vol (m3) Vol (m3)
11.0 1.100 0.124 0.3636
13 0.459 0.033 0.5123
0.6 0.331 0.008 0.4629
1.8 0.557 0.033 0.5754
2.4 0.575 0.033 0.7262
1.7 0.115 0.046 0.3064
0.9
0.9 0.422 0.021 0.0145
0.9 0.550 0.013 0.5121
0.7 0.299 0.019 0.2469
0.7 0.363 0.019 1.4604
5.6 0.930 0.051 0.1950
2.0 0.302 0.050 0.1350
0.9 0.430 0.021 0.0348 183.4

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd
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I P U N C H Tack Sandyford SHD

consulting engineers Stage 1 Storm Water Audit

Appendix B Drawings and Documents to Accompany the Feedback Form
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NOTES:
1. DO NOT SCALE. USE FIGURED DIMENSIONS ONLY.
2. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL OTHER RELEVANT
ARCHITECTURAL AND ENGINEERING DRAWINGS.
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Notes:—

1. Inlet/Outlet pipes are plain pipe standard EN 858 states
minimum connection sizes, units ordered with different sized
connections are not fully compliant with the standard.

2. Extension necks for deeper inverts can be provided. These
can be cut in 200 mm sections. Max 2.0m Invert
recommended. Please ask our sales department for further
details.

3. Al units require appropriate cover and frame to suit
applied loadings.

Outlet Size| Inlet Size | Fall across| Approx Empty| Dim L
B A unit Weight (kgs) | (mm)

Nominal ot Ref No

Flow

4. This drawing should be used for dimensional information
only.lt is essential that this drawing is read in conjunction with

the installation guidelines from the supplier. 76 mm tube

Alarm Probe Tube
—  (see note 6)

——VIEW A

@300 mm | @300 mm 100 180 1700 | 3 |_/S NSBP003 (internal) is supplied to house an oil alarm probe.
5. Wet site conditions — Concrete Backfill Dry
site conditions — Pea Shingle Backfill V|EW B
6. A9 76 mm tube (internal) is supplied to house an oil
alarm probe. PLAN VIEW
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1.

Introduction

This Preliminary Flood Risk Assessment (FRA) has been prepared by Waterman Moylan on behalf
of Sandyford Environmental Construction Ltd to accompany an SHD application to An Bord Pleanala
(ABP) for a residential development on a brownfield site at the junction of Carmanhall Road and
Ravens Rock Road, Sandyford, Dublin 18. See Figure 1.

This PFRA has been carried out in accordance with the Department of Housing and Local
Government (DEHLG) and the Office of Public Works (OPW) document “The Planning Process and
Flood Risk Management Guidelines for Planning Authorities” published in November 2009. This
Assessment identifies and sets out possible mitigation measures against potential risks of flooding
from various sources. Sources of possible flooding include coastal, fluvial, pluvial (direct heavy rain),
groundwater and human/mechanical error.

This report provides an assessment of the subject site for flood risk purposes only.
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Figure 1 Location Map
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2. Site Description

2.1 Site Location

The subject site is located at Sandyford in south County Dublin at the junction of Carmanhall Road
and Ravens Rock Road, Sandyford, Dublin 18. The existing access to the site is from Ravens Rock
Road. See Figure 1.

The site has an area of 0.57ha (1.4 acre) but for the purpose of encompassing the proposed access
junctions, services connections and landscaping, the area within the red line for the planning
application has been extended to 0.7ha.

The site was formerly occupied by Tack Packaging but atthe time of writing in February 2022, the
site was unoccupied save for a number of empty buildings.

The site falls from southwest to northeast ranging in level from 88.0mOD in the southwest to
84.0mOD in the northeast.

The adjoining site to the east at the junction of Carmanhall Road and Blackthorn Road is the location
for a concurrent development and was formerly occupied by Avid Technology. It extends to 0.81 ha
((2.0 acre). See Figure 2.

Figure 2 Existing Site Layout
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2.2 Proposed Development

The proposed development will comprise some 207 Build-to-Rent residential units. See Figure 3.

Car parking with a total of 79 car spaces will be provided at Lower Ground Level and Basement.
Cycle parking with 288 spaces will be provided at Lower Ground Level. Access is proposed from
Ravens Rock Road with egress onto Carmanhall Road.

The public realm around the site will incorporate an upgrade of the pedestrian and cycle environment.

The development includes all associated infrastructure to service the development including access
junctions, footpaths and cycle paths together with a network of watermains, foul water drains and
surface water drains.

A concurrent development with its own Flood Risk Assessment on the former Avid Technology site
to the east will comprise 336 Build-to-Rent residential units and 118 car parking spaces at Lower
Ground Level and Basement. Access will be from Carmanhall Road and egress onto Blackthorn
Road.
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Figure 3 Proposed Site Layout
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2.3 Proposed Floor Levels
The proposed floor levels for Blocks A, B and C on the former Tack Packaging site are set out in
Table 1.

Table 1 Schedule of Floor Levels

Basement Lower Ground Podium
A 81.60 84.15 88.50
B 81.60 84.15 88.50
C - 84.15 88.50

2.4 Proposed Road and Street Levels

The proposed levels at the access and internal roads within the site are presented in Table 2.

Table 2 Proposed Road and Street Levels

Location Function Level
Ravens Rock Road Entrance 87.70 mOD
Site Inner Street 84.00 - 84.80 m OD
Carmanhall Road Exit 83.95 mOD

2.5 Construction Program

At the time of writing in-February 2022, it is likely that construction of the proposed development
could commence in 2023 for completion in 2026

4
Flood Risk Assessment
Project Number: 21-118
Document Reference: 21-118r.061



3.

3.1

Flood Risk

Introduction

The components to be considered in the identification and assessment of flood risk are set out in
Table Al of the DEHLG/OPW guidelines on the Planning Process and Flood Risk Management
and are summarised below:

. Tidal — flooding from high sea levels.

. Fluvial — flooding from water courses.

. Pluvial — flooding from rainfall / surface water.

. Ground Water — flooding from springs / raised‘ground water and

. Human/mechanical error — flooding due to human or mechanical error.

Each component will be investigated from a source, pathway and receptor perspective and the
likelihood of flood occurring and the possible consequences will be assessed.

The likelihood of flooding falls into three categories; low;, moderate and high, as described in the
OPW Guidelines and set out in Table 1.

Table 3 OPW Guidelines

Likelihood | Low Moderate High
Tidal Where probability < 0.5 % chance of occurring Where probability > 0.5
0.1 % chance of in'a year > probability > 0.1 | % chance of occurring
occurring in a year % chance of occurring in a in a year
year
Fluvial Where probability < 1 % chance of occurring in Where probability > 1 %
0.1 % chance of a year > probability > 0.1 % | chance of occurring in a
occurring in a year chance of occurring in a year
year
Pluvial Where probability < 1 % chance of occurring in Where probability > 1 %
0.1 % chance of a year > probability > 0.1 % | chance of occurring in a
occurring in a year chance of occurring in a year
year

For ground water and human/mechanical error, the limits of probability are not defined and therefore
professional judgment is used. However, the likelihood of flooding is still categorised as low,
moderate and high for these components. The likelihood and possible consequence of each event
is considered, and the risk is evaluated. Risks will be mitigated where possible and the residual risks
will then be considered as part of this assessment.

This report has considered the Eastern Catchment Flood Risk Assessment & Management (CFRAM)
Study and maps prepared by RPS Group Ireland for the OPW. In addition, the Strategic Flood Risk
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3.2

Assessment (SFRA) prepared as part of the Dun Laoghaire Rathdown County Development Plan
2016-2022 has been considered.

Tidal — Irish Sea

Source

The subject site is located in the catchment of the Carysfort Maretimo Stream as illustrated in Figure
4. The Carysfort Maretimo Stream discharges into the Irish Sea in Blackrock where the highest tide
level is 4.5 metres OD (Malin).

i

2z s
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Figure 4 Extract from GDSDS Fig-9.3.15-S2014-West-Pier-Storm-Sewer-Catchment
Receptor

The receptor is the proposed development with a ground floor level of 88.50 mOD, a lower ground
floor level of 84.15 mOD and a basement level of 81.50 mOD. The lowest level at which tidal water
could enter the proposed development would be from Carmanhall Road at a level of 84.00 mOD and
along the Inner Street which will have a level of 84.0 - 84.8mOD. All ventilation and other openings
below this level will be bunded to a minimum level of 84.5 mOD.
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3.3

Pathway

The subject site is located some 4 km from the Irish Sea at in Blackrock at an elevation of 84.0 mOD
(Malin) compared to a high tide level of below 5.0m OD (Malin) at Blackrock.

Given that the site is located some 4 km inland from the Irish Sea and that there is a significant
difference of 79 metres in level between the subject site and high tide, there is no pathway between
the source and the receptor.

Risk of Flooding

Given that the site is located inland from the Irish Sea and that there is a significant difference in
level between the subject site and high tide, the risk from tidal flooding. is insignificant.

Mitigation Measures

As the risk from tidal flooding is insignificant, no flood mitigation measures were required to be
considered.

Fluvial
Source

The subject site is located in the catchment area of the Carysfort Maretimo Stream. The Carysfort
Maretimo Stream rises to the southwest of Sandyford Village. It flows in a north easterly direction
through the Sandyford Business District and Stillorgan before discharging into Dublin Bay at
Blackrock at an elevation of 4.5 metres OD. (Malin). See Figure 4.

Documents Consulted

The following documents including flooding reports and records were consulted by Waterman Moylan
during the preparation of this Flood Risk Assessment: -

e Carysfort Maretimo Improvement Scheme, Part Planning Report, Final Issue, DLRCC, March
2008.

e Strategic Flood Risk Assessment, Appendix 13, DLR County Development Plan, 2016 — 2022
e Carysfort Maretimo Fluvial Flood Extent, Page 5 of 7, OPW, 2017.
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Carysfort Maretimo Improvement Scheme 2010

The Carysfort Maretimo_Flood Relief Scheme was completed by DLRCC in 2011. The objective of
the Scheme was to deliver solutions for flooding by enhancing channel capacity and dealing with
other deficiencies in the stream following a number of severe flooding events during the previous
decade patrticularly following a very localised, high intensity storm in July 2007.

As part of the Scheme, works were carried out at various locations along the stream between
Brewery Road at Stillorgan Reservoir and Blackrock.

The works carried out included the following measures: -

e Provision of flood protection walls.

e Upgrading of existing trash screens and provision of new trash screens.
¢ Modification to existing stream structures, including weirs and chambers.
e Removal of structures acting as flow obstructions.

¢ Provision of additional culverts and manhole chambers.

e Stream training and channel widening.

e Culvert inlet improvement measures.

e Provision of access to trash screens for maintenance purposes.

e Stream bank protection measures.

¢ Removal of scrub and vegetation where these act as flow obstructions.
e Associated works such as service and utility diversions.

The listed works were carried out downstream of the subject site works were carried out at various
locations along the stream between Brewery Road at Stillorgan Reservoir and Blackrock.

Strategic Flood Risk Assessment, Appendix 13, DLR Development Plan 2016 -2022

Section 5.3.7 Carysfort Maretimo of the Strategic Flood Risk Assessment in Appendix 13, DLR
Development Plan 2016 -2022 advises that

The CFRAM shows flood risk along the majority of the Carysfort Maretimo River, being a
combination of Flood Zone A and B and covering a range of land existing land uses, including
open space, residential and office and enterprise (Figure 5-7).

In particular, flooding is indicated at Blackrock Bypass, Brookfield, Carysfort Avenue, Avondale
Lawn, Carysfort Hall, Avoca Park, Grove Paddock, Stillorgan Grove, Stillorgan Road and
Brewery Road, Blackthorn Avenue and Blackthorn Road, Corrig Road, Blackthorn Drive,
Lakelands, Moreen Estate, along M50 at Sandyford Interchange, Sandyford Park, Coolkill,
Sandyford Downs and Sandyford Village (15).

Where there is existing residential housing, and supporting infrastructure, Part 1 and 2 of the
Justification Test have been applied and passed and flood risk can be managed through
nonstructural responses. Future development within Flood Zone A and B should be limited to
extensions, changes of use and small-scale infill and flood risks can be managed through a site
specific FRA, which should include consideration of culvert blockage (where appropriate) and
the impact this could have on flood risk at lower return periods.
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The majority of flood risk highlighted in the Sandyford Business District and surrounding area is
shown to be Flood Zone B, with small pockets indicated to be Flood Zone A. Where less
vulnerable development is proposed within or near Flood Zone A or B a site specific flood risk
assessment should be undertaken with the aim of a) refining the delineation of flood risk based
on local topography and surface water systems; b) demonstrating that the proposed
development will not increase flood risk to neighbouring lands; and c¢) developing flood
management measures appropriate to the development proposed.

There is a length of defence along this watercourse which runs parallel to Rockfield Park (16).
These defences are of robust construction, although consideration of the impacts of
overtopping, either through higher return period events or with the impact of climate change on
river flows, should be taken into account in any site spegific flood risk assessment. Breach
assessment is unlikely to be required.

The extent of flooding along the Carysfort Maretimo Stream is illustrated in Figure 5 which was
reproduced from Fig 5.3.7 SFRA, Appendix 13, DLR Development Plan 2016-2022.

Figure 5 Carysfort Maretimo Stream
(Reproduced from Fig 5.7 SFRA, Appendix 13, DLR Development Plan 2016-2022
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Flood Extent Mapping 2017

The location of the proposed development is shown on Map 5 of the Carysfort Maretimo Flood Extent
Mapping published by OPW in October 2017. See Figures 6 and 7.

The predicted 1 in 1,000 water level shown on this map for the 0.1% Fluvial AEP event at Node SO
19267035 some 175 metres to the southeast of the subject site is 84.37mOD which is below the
ground level at the subject site.

Due to the topography in the surrounding area, any floodwater will the east and north away
from the subject site.

750
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W 6 Carysfort Maretimo Flood Map 5, OPW, 2017
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Figure 7 Extract from Carysfort Maretimo Flood Map 5, OPW, 2017

Receptor

The receptor is the proposed development with a ground floor level of 88.50 mOD, a lower ground
floor level of 84.15 mOD and a basement level of 81.50 mOD. The lowest level at which tidal water
could enter the proposed development would be from Carmanhall Road at a level of 84.00 mOD and
along the Inner Street which will have a level of 84.0 - 84.8mOD. All ventilation and other openings
below this level will be bunded to a minimum level of 84.5 mOD.

Pathway

The subject site is located at an elevation of 84.0 — 88.0metres OD (Malin).

Attenuated surface water drainage from the subject site will discharge into the existing public drain
on Carmanhall Road with a cover level of 84.0 mOD and an invert level of 81.0 mOD.

This drain in turn discharges outfalls into the Carysfort Maretimo Stream in the area of the Luas
Sandyford Depot.

The closest section of the Carysfort Stream to the proposed development is Node SO19267305 more
than 200 metres to the southeast of the subject site.
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3.4

The tabulated water level predictions at Node SO19267305 are

e 0.1% AEP: 84.37 mOD
e 1% AEP: 84.12 MOD
e 0.1% AEP: 82.31 MOD

Given that the site is located more than 200 metres away the Carysfort Maretimo Stream and that
there is level difference between the subject site and the Stream, there.is no pathway between the
source and the receptor.

In addition, other low-lying areas located between the node and Blackthorn Road will store flood
water as confirmed by Map 6 which is based on topography. In this way, any flood water will be
prevented from reaching the site due to the topography of the area. Flood water on Blackthorn Road
will in fact flow north, as the existing topography of the road falls in that direction.

Risk of Flooding

Given that there is no pathway between the source and the receptor, the risk from fluvial flooding is
insignificant.

In addition, the various flood maps and reports published by OPW during the past decade confirm
the absence of any fluvial flooding in the area of the subject site or its immediate environs.

Mitigation Measures

As the risk from fluvial flooding is insignificant, no flood mitigation measures were required to be
considered.

Pluvial

Pluvial flooding is from heavy rainfall and is often referred to as flooding from surface water.
Surface water flooding can occur as a result.of overland flow or ponding during periods of extreme
prolonged rainfall. Floading may occur through any of the pathways outlined in Table 2 and the
risk'‘associated with each pathway is outlined below.

Table 4 Pathways/Receptors

Pathway Receptor

1 Surcharging of the proposed internal drainage | Proposed development — Basement and
systems during heavy rainfall events leading to | buildings
internal flooding

2 Surcharging from the existing surrounding | Proposed development — Basement and
drainage system leading to flooding within the | buildings
subject site by surcharging surface water

pipes
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3 Surface water discharging from the subject | Downstream properties and roads
site to the existing drainage network leading to
downstream flooding

4 Overland flooding from surrounding areas | Proposed development — Basement and
flowing onto the subject site buildings

5 Overland flooding from the subject site flowing | Downstream properties and roads
onto surrounding areas

3.4.10On-site drainage system surcharging

The proposed on-site surface water drains have been.designed to accommodate flows from a 5-year
return event which indicates that 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 over the lifetime of the building. Therisk of flooding is mitigated however
by providing attenuation for the development which can store water for the 1 in 100-year storm event
plus a 20% allowance for climate change and therefore the residual risk is low.

3.4.2Flooding from the existing surrounding.drainage System surcharging

The existing drainage system is a separate foul and surface water drainage systems and the existing
site drains to the separate foul and surface waterpublic sewers on Carmanhall Road. The surface
water drainage from the proposed development will be attenuated on site and will have a restricted
outflow to the public surface water sewer, reducing the rate of run-off to the sewer and further
reducing the risk of the sewer surcharging. Therefore, the likelihood of flooding due to surcharging
the existing drainage network is‘considered low.

3.4.3 Surface .water discharge from the subject site causing downstream flooding

The proposed development site is already 100% hard surfaced. The development, as designed, will
increase the permeable area due to the installation of permeable paving, planters, green roofs and
podium areas and swales all of which will help reduce the volume of run-off from the site during low
storm events. Surface water discharging from the development will be limited by a hydro-brake with
a peak discharge of 2 I/s/ha. This will reduce the effects of the development on the local drainage
network further reducing the risk of downstream flooding. The likelihood of the proposed
development resultingin pluvial flooding downstream of the site is therefore considered extremely
low.

3.4.4 Overland flooding from surrounding areas

A map showing all flood events within close proximity of the subject site is provided below in Figure
8. No single or recurring flood events are recorded in the area of the subject site.
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3.4.50verland flooding from the subject site

Paositive drainage in the form of gullies and ACO drains as well as SUDS systems such as permeable
paving and swales will. be provided to collect and discharge rain falling on hard standing areas to the
attenuation tanks. External pavement will be laid so that water will be directed away from building
entrances towards the drainage gullies and channels. Building maintenance will be responsible for
ensuring. the gullies and channels are kept free of debris and therefore, the risk to both the
development and the surrounding areas from overland flooding from the development is considered
low.
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3.5 Groundwater
Source

On-site groundwater is a potential source of flooding but unlikely due to the elevated location of the
site.

Pathway

During periods with extreme prolonged rainfall groundwater might come to the surface and flood the
proposed development.

Receptor

The receptor is the proposed development with a ground floor level of 88.50 mOD, a lower ground
floor level of 84.15 mOD and a basement level of 81.50mOD. The lowest level at which tidal water
could enter the proposed development would be from Carmanhall Road at a level of 84.00 mOD and
along the Inner Street which will have a level of 84.0 - 84.8mOD. All ventilation and other openings
below this level will be bunded to a minimum level of 84.5 mOD.

Likelihood

The likelihood of ground water flooding for the subject site is remote as the site is located in a
relatively elevated area.

Consequence

The consequence of ground water flooding would be the damage to property and loss of amenity.
Risk

For the subject site, there is a low risk of ground water flooding.

Flood Risk Management

In the event of ground water flooding on site, this water can escape from the site in a south-westerly
direction.
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3.6 Human / Mechanical Errors

The subject land will be drained by an internal private storm water drainage system which discharges
to the public surface water network to the north of the subject site. This internal surface water network
is a source of possible flooding from the system if it were to block. If the proposed private drainage
system blocks this could lead to possible flooding on the podium levels, within the private areas and
basement levels and within the private access road and landscaped areas.

In order to mitigate against the risk of flooding from blockages the surface water network must be
regularly maintained and where required cleaned out. The building management team will be
expected to prepare and follow a maintenance schedule which ensures all drainage is checked and
cleared at least annually and after a heavy storm event.

Tree pits, green roofs and permeable paving and catch-pit gullies and manholes will be provided in
order to minimise the volume of debris entering the drainage system and mitigate the risk of flooding.

Should a partial or total blockage occur within the drainage system the surrounding ground levels
have been set so that the resulting flood water is directed away from the building entrances. Should
the surface water system along the landscape areas and access road suffer a 50% blockage, the
overland flood route will direct this runoff water to the access road at the eastern boundary of the site
and finally north to Carmanhall Road.. Should a 50% blockage occur in the basement system the
flood water will flow to the basement -2 level which has the lowest level at 81.60m OD where it will
be stored within the carpark before being pumped out to the public sewer. Any flood water in the
basement will be instantly recognisable to the site management team which will allow for a fast
response. The total volume required to be stored within the attenuation tank for the 1 in 100 year
storm plus 30% climate change is 354 m3. Shall'a 50% blockage occurred, a total volume of 177 m3
would be flooded within basement -2 carpark. The total B2 car park areas is in excess of 1,320m?
therefore, if the basement were to flood in a 1 in 100 year plus 30% climate change event, 135 mm
of water across the basement floor would accommodate 179 m? of storage. The likelihood of this
occurring is extremely. low considering the steps outlined above to prevent a blockage occurring
therefore-the residual risk is considered low and therefore the risk to the residential dwellings is
reduced.

Upon adoption of the proposed flood risk management strategies, outlined above, there is a low
residual risk of overland flooding from human / mechanical error.
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4. Sequential Test

A sequential approach to planning is a key tool in ensuring that development, particularly new development,
is first and foremost directed towards land that is at low risk of flooding. The sequential approach is set out
in “The Planning System and Flood Risk Management Guidelines for Planning Authorities, 2009” and
shown in Figure 4-1.

Figure 4-1: Sequential Approach (extract from Dublin City Council Development Plan 2016-2022 SFRA)

Zoning proposal /

dev. proposal
Avoid

Highly Highly vulnerable and /
Substitute vulnerable?l or less vulnerable?
—® ® @ ©® ®
; Justification Test
Justify
Rassed Faiad

. Prepare land use strategy / detailed proposals
M |t|gate fior flood risk and surface water management as |4
part of flood risk assessment

.
L

Figure 5.2 lists the vulnerability classes assigned to each land use and type of development, Figure 5.1
outlines the matrix of vulnerability versus flood zone. Both tables have been taken from the Planning and
Flood Risk Management Guidelines for Planning Authorities, 2009, OPW.

All of the lands that are proposed to be developed on site are within Flood Zone C as they are at a low risk
of flooding from all sources. Therefore, the proposed development is deemed an appropriate use of the
site, following the sequential approach.
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5. Conclusions and Recommendations

The subject site has been analysed for risks from flooding from the Irish Sea / Dublin Bay, the
Carysfort Maretimo Stream, the internal and external surface water network, ground water and
failures of mechanical systems.

Through careful design and appropriate mitigation measures, the risks and consequences of flooding
have been mitigated across the development.

The Flood Risk Assessment is summarised in Table 4 below.

Table 5 Summary of the Flood Risks from each flooding type.

- . Mitigation Residual
Source Pathway | Receptor Likelihood | Consequence | Risk tHgat esiau
Measures Risk
Tidal None People, Remote None Low None Low
Required
Property q
Fluvial None People, Remote None Low None Low
Required
Property qu!
Foul Water | Drainage | People, Remote Possible Low None Low
network Property damage to Required
property and
loss of amenity
Surface Drainage | People, Remote Possible Low None Low
Water network damage to Required
Property
property and
loss of amenity
Ground People, Remote Possible Low None Low
Water damage to Required
P
roperty property and
loss of amenity
Human Drainage | People, Possible Possible Low Required Low
Error network damage to
Property ro e?t and
Mechanical property .
loss of amenity
Error
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1. Introduction

Waterman Moylan have been appointed on behalf of Sandyford Environmental Construction Ltd. to
accompany a planning application to An Bord Pleanala (ABP) for a residential development on a brownfield
site at the junction of Carmanhall Road and Ravens Rock Road, Sandyford, Dublin 18. It is also proposed
to build 1 No. Creche along with resident support facilities/resident services and amenities.

This report describes the criteria used to design the storm water discharge, disposal of foul water, water
supply and vehicular access to the developed site.
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2. Site Description

2.1 Site Location
The subject site is located at Sandyford in south County Dublin.

The site has an area of 0.57ha (1.4 acre) but for the purpose of encompassing the proposed access
junctions, services connections and landscaping, the area within the red line for the planning application
has been extended to 0.7ha.

The site was formerly occupied by Tack Packaging but at the time of writing in February 2022, it was
unoccupied save for a number of empty buildings.

The adjoining site to the east at the junction of Carmanhall Road and Blackthorn Road was formerly
occupied by Avid Technology.

Figure 1 Site Location Map (Google Images)
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2.2 Site Description

The site comprises the former Tack Packaging site the junction of Carmanhall Road and Ravens Rock
Road. The site area is approximately 0.57ha and is currently largely hardstanding.

The site falls from southwest to northeast ranging in level from 88.0mOD in the southwest to 84.0 mOD in
the northeast. The existing access to the site is from Ravens Rock Road.

The adjoining site to the east at the junction of Carmanhall Road and Blackthorn Road was formerly
occupied by Avid Technology.

2.3 Proposed Development

The proposed development will comprise some 207 Build-to-Rent residential units. See Figure 3.

Car parking with a total of 79 car spaces will be provided at Lower Ground Level and Basement. Cycle
parking with 288 spaces will be provided at Lower Ground Level. Access for vehicular traffic is proposed
from Ravens Rock Road with egress onto Carmanhall Road.

The public realm around the site will incorporate an upgrade of the pedestrian and cycle environment.

The development includes all associated infrastructure to service the development including access
junctions, footpaths and cycle paths together with a network of watermains, foul water drains and surface
water drains.

Figure 2 Proposed Site Layout
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The existing ground levels around the site range from 89 m — 84 m OD. The ground floors of the proposed
buildings step across the site to mimic the existing levels as far as reasonably practicable to minimise cut
and fill across the site.

2.4 Contiguous Development

A concurrent development with a separate Engineering Assessment on the former Avid Technology
site to the east will comprise 336 Build-to-Rent residential units and 118 car parking spaces at Lower
Ground Level and Basement. Access is proposed from Carmanhall Road and egress onto
Blackthorn Road.

The foul and surface water disposal, as well as water supply arrangements from this adjoining
development will be separate from those serving the subject site.
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3. Foul Water Drainage

3.1 Receiving Environment

There is an existing 225 mm @ foul sewer located adjacent to the site along Ravens Rock Road and
Carmanhall Road. There is also a 225mm & foul sewer along Arkle Road to the northeast of the subject
site. Details of the adjacent foul sewer are shown in Appendix A — Irish Water Record Maps.

The foul sewer receiving environment for the proposed development consists of the 225mm foul sewer
within Arkle Road as required by Irish Water.

Waterman Moylan drawing No’s 21-118-P122 and P124 show the proposed foul water sewer network for
the subject site.

It is proposed to drain the subject site to the existing 225mm@ foul sewer network on Arkle Road the
northeast of the subject lands. It is important to note that the Tack Site (subject site under this planning
application) will discharge foul water independently from the adjacent site, Avid Site. However, the attached
Irish Water Confirmation of Feasibility received assesses the cumulative impact of the development of the
2 No. sites as set out in the Irish Water Pre-Connection Enquiry.

3.2 Irish Water Pre-connection Enquiry Response

A pre-connection inquiry was submitted to Irish Water in November 2021 in respect of the foul connection
from the proposed development. Subsequently, Irish Water has confirmed that based on the size of the
proposed development and on the capacity currently available, that subject to a valid connection agreement
being put in place, the proposed connection to the Irish Water network can be facilitated.

The Irish Water Pre-Connection Enquiry Form Response Letter (Ref. No. CDS21008079) dated 25 January
2022 is attached in Appendix B of this report. A set out above, it is important to note that the Tack Site
(subject site under this planning application) will discharge foul water independently from the adjacent site,
Avid Site. However, the attached Irish Water Confirmation of Feasibility received assesses the cumulative
impact of the development of the 2 No. sites as set out in the Irish Water Pre-Connection Enquiry.

3.3 Irish Water Statement of Design Acceptance

The foul and water supply design for the proposed development was submitted to Irish Water.
Subsequently, Irish Water issued a letter of design acceptance stating that there are no objections to the
proposals. A copy of the letter has been included in Appendix F.

3.4 Proposed Foul Water Drainage

The proposed development will consist of 207 No. residential units and 1 No. Creche. Based on Irish Waters
Code of Practice, the calculation of the peak foul flow from the proposed development can be seen in
Tables 1 and 2 below.
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Table 1 Calculation of Proposed Foul Water Flow

Description No. of Units | Flow I/h/day  Population Infiltration Factor  Total

per Unit Discharge

Residential Units  [ederg 150 2.7 11 92,218.5
Creche 1 50 78 11 4,290

67 pupils

11 staff

Totals | 96,508.5 I/d

Table 2 Calculation of Proposed Peak Foul Flow
Calculation of Proposed Peak Foul Flow

Dry Weather Flow Residential (DWF)

Dry Weather Flow Commercial (DWF)

Peak Foul Flow Residential (=6 x DWF)

Peak Foul Flow Commercial (=4.5 x DWF)

Total Peak Foul Flow

Waterman Moylan Drawing’s 21-118-P122 illustrate the proposed layout for the foul water sewer outfall for
the subject site.

3.5 Network Design
Foul Water Drains will be uPVC to Irish Water specification or concrete socket and spigot pipes (to IS 6).

Drains will be laid to comply with the Building Regulations 2010, and in accordance with the
recommendations contained in the Technical Guidance Documents, Section H.

Foul water sewers will consist of uPVC or concrete socket and spigot pipes (to IS 6) and will be laid strictly
in accordance with Irish Waters code of practice for Wastewater Infrastructure and Irish Water requirements
for taking in charge.

All manholes will be constructed in block work, precast or cast in-situ concrete. Construction details for the
proposed drainage systems are included in the accompanying planning submission drawing.
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4. Surface Water Drainage

4.1 Introduction

The following section deals with surface water drainage design including details of the SuDS measures
proposed as part of the development.

There is an existing 300mm diameter surface water sewer along Ravens Rocks Road. West of the site,
that discharges into a 450mm diameter surface water sewer along Carmanhall Road, north of the site.
Refer to Appendix A for the existing surface water record map.

The existing site currently drains surface water, unrestricted, to the above-mentioned sewers. Itis proposed
that the development will attenuate the surface water on-site before discharging at the existing greenfield
rate.

The existing run-off rate for the existing hardstanding areas on site was estimated forthe 1in 1, 1 in 30 and
1in 100 year return periods using the modified rational method:

Q =2.78 x A x | (where A is the total pre-development area being drained in Hectares and | is the rainfall
intensity in mm/h as estimated for the 60min storm from Flow using Met Eireann Data)

A =0.398 ha (current hardstanding as measured from topographical survey)
| — 1 year return period = 11.235 mm/h

30 year return period = 27.335 mm/h

100 year return period = 43.042 mm/h

Table 4-1 Existing Run-off Rates for impermeable areas

Rainfall Event Existing development run-off (I/sec) — Hardstanding Areas

Q1 2.78 x0.398 x 11.235 =12.43

2.78 x 0.398 x 27.335 = 30.24

2.78 x 0.398 x 43.042 = 47.62

4.2 Site Characteristics

The following parameters have been used in greenfield run-off rate and attenuation calculations.

Table 2 Surface Water Catchment Details

‘ Catchment

Site Area (Catchment) - Ha

Hardstanding — Ha
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SAAR — mm*1 930

SOIL Index*2 0.37

Climate Change 30%

*]1 — From Met Eireann data.

*2 — The soil type of Ireland indicated Soil Type 1. Furthermore a Site investigation was carried out in
February 2021 on the adjacent AVID site. The results of the site investigation revealed there is no infiltration
present on the site. These soil conditions are expected for Soil type 3 and therefore 0.37 is used as Soil
Index for this site. Refer to Appendix C for the above-mentioned Site Investigation.

The site investigation also revealed a highwater table is present at the site. The highest groundwater table
was recorded as 1.63 - 2.5 m bgl (below ground level), in June 2020, four months after installation of the
standpipes.

4.3 Greenfield run-off rates

The Local Authority requirements are that post-development run-off rates are limited to greenfield run-off
rates for the site. The greenfield run-off rates for the site have been calculated in accordance with the
Institute of Hydrology report No 124 “Flood Estimation for Small Catchments”, using the UK SUDS Website.
Based on a total hardstanding of 0.46 Ha, the Greenfield run-off for the site is 1.8 I/s (Qbar). Please refer
to Appendix D.

4.4 SuDS Assessment

As per Dun Laoghaire County Council guidelines surface water should be managed in accordance with the
Greater Dublin Strategic Drainage Study (GDSDS) Regional Drainage Policies Volume 6, for New
Developments and CIRIA documents. These documents specify that surface water run-off should be
managed as close to its source as possible, with the re-use of rainwater within the buildings prioritised.

Sustainable Urban Drainage Systems (SUDS) have been developed and are in use to alleviate the
detrimental effects of traditional urban storm water drainage practice that typically consisted of piping run-
off of rainfall from developments to the nearest receiving watercourse. Surface water drainage methods
that take account of quantity, quality and amenity issues are collectively referred to as SUDS. They are
typically made up of one or more structures, built to manage surface water run-off. The use of SUDS to
control run-off also provides the additional benefit of reducing pollutants in the surface water by settling out
suspended solids, and in some cases providing biological treatment.

A stormwater management or treatment train approach ensures that run-off quantity and quality is
improved. The following objectives of the treatment train provide an integrated and balanced approach to
help mitigate the changes in stormwater run-off flows that occur as land is urbanised and to help mitigate
the impacts of stormwater quality on receiving systems:

1) Source control: conveyance and infiltration of run-off; and
2) Site Control: reduction in volume and rate of surface run-off, with some additional treatment provided.

The applicant has considered the use of all appropriate SUDS measures as part of the site SUDS strategy,
details are outlined in Table 4 below.
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Table 3 SuDs Measures

SUDS SUDS Measure Measure Outline Use on Site
Stage

Source Permeable Permeable pavements are | Permeable asphalt will be utilised
Control Asphalt alternative paving surfaces to | for the surface of the main road to
standard finishes that allow | provide treatment and storage to
stormwater run-off to filter through | rainwater falling on these areas.
voids in the pavement surface into
an underlying stone reservoir, where
it is temporarily stored and/or
infiltrated. Permeable asphalt is very
effective at removing a wide range of
pollutants from surface water runoff
as they are either retained on the
pavement surface or flushed into the
granular subbase where they
become trapped and are degraded
over time.

As described above, the ground
conditions are not considered
suitable for infiltration and the
groundwater table was found at
high level. Therefore, the
permeable asphalt would be lined
with an impermeable geotextile
membrane due to the lack of
infiltration available on the site and
to prevent groundwater ingress.

The design will include a
perforated pipe to convey surface
water to the site wide drainage
system.

Green Roofs/ | As well as providing ecological | Green  Roofs have been
Green Podium benefits, green roofs contribute the | considered and incorporated into
following positive effects to surface | the development proposals in
water drainage design: accordance with Appendix 16 of
DLRCC County Development
Plan. The locations of the green
roofs are illustrated on the
accompanying Waterman Moylan
21-118-P125 - SUDS Measures.
60 % of Green Roof as outlined in
Section 3.1 of DLRCC Green Roof
guidance document will be
provided and is indicated on the
e Due to the time for water to | Architects drawing.
infiltrate and permeate the
substrate, there is also a
reduction in peak rates of
run-off, helping to reduce
the risk of flooding.

e The retention of water,
through storage in the
growing medium and
evapotranspiration from the
roof's plants and substrate,
reducing run-off volumes
and the burden on the
drainage network.
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SUDS
Stage

Site
Control

SUDS Measure

Attenuation Tank
and Hydro-brake

e They improve water quality
through the filtration of
pollutants during the
process of water infiltration.
This provides treatment in
line with CIRIA SuDS
Manual management train.

Although green roof space can
reduce peak flow rates in the small
storm events and aid in reducing the
volume of run-off from the site, they
operate as conventional roofs in
higher storm events. Therefore,
green roofs cannot be considered in
the surface water drainage run-off
calculations for the development. As
stated in CIRIA C697 “although
green roofs absorb most of the
rainfall that they receive during
ordinary events, there is still the
need to discharge excess water to
the building’s drainage system. This
is because  their  hydraulic
performance during extreme events
tends to be fairly similar to standard
roofs.”

Measure Outline

Attenuation tanks are used to create
a below ground void space for the
temporary storage of surface water
before controlled release to the
stream.

Hydro-brakes are used to restrict the
outfall from the attenuation tank to
the equivalent of the existing
agricultural run-off. This ensures the
development will not give rise to any
impact downstream of the site.

Use on Site

It is proposed to use a concrete
attenuation tank to store surface
water on site before discharging to
the public surface water sewer via
a hydro-brake.
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Petrol
Interceptor

A petrol interceptor is a trap used to
filter out hydrocarbon pollutants from
rainwater run-off. It is typically used
in road construction to prevent fuel
contamination of water courses
carrying away the run-off.

Petrol interceptors work on the
premise that some hydrocarbons
such as petroleum and diesel float
on the top of water. The
contaminated water enters the
interceptor typically after flowing off
roads and entering a drain before
being deposited into the first tank
inside the interceptor. The first tank
builds up a layer of the hydrocarbon
as well as other scum preventing it
from entering the water course.

A petrol Interceptor will be
installed, upstream of the
proposed Attenuation tank as a
final treatment level before
discharging to the attenuation
tank.
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45 Stormwater Calculations

The total impermeable area of the catchment including roads, car-parking and roofs, is approximately 0.49
Ha, and the peak outflow will be limited to 1 I/s in the 1 in 100-year event. The 1 in 100 year critical design
storm plus an additional 30% for climate change has been used for storm water attenuation calculations
and a storage volume requirement of 353 m?2 is determined. A total volume of 420 m?3 will be provided in a
concrete tank located beneath the podium at the car parking level. The calculation for the storage design
is included in Appendix E. The proposed surface water drainage network is indicated on Waterman Moylan
drawings 21-118-P120 - Proposed Surface Water Drainage Layout.

4.6 Network Design

As described above, the proposed surface water drainage system for this development has been designed
as a SUDS system and uses permeable paving, green roofs green podium, below ground attenuation
together with flow control devices and petrol interceptor to treat run-off and remove pollutants to improve
quality, restrict outflow and control quantity.

Strict separation of surface water and wastewater will be implemented within the development. Surface
water local drains will be a minimum of 225mm dia. and generally will consist of PVC (to IS123) or concrete
socket and spigot pipes (to IS 6). These drains will be laid to comply with the requirement of the Building
Regulations 2010, and in accordance with the recommendations contained in the Technical Guidance
Documents, Section H and will be laid strictly in accordance with the requirements of Dun Laoghaire
Rathdown County Council.

4.7 Interception Storage

Interception storage is defined in the SuDS Manual as “the capture and retention on site of the first 5mm of
the majority of rainfall events”. In accordance with the table 24.6 of the SuDS Manual CIRIA C753 the
following guidelines have been used in calculating the area of the site benefiting from interception storage;

Table 4 Interception Mechanisms (Table 24.6 The SuDs Manual)

Systems Interception methods assumed compliant for zero runoff from the first

5mm of rainfall for 80% of events during the summer and 50% in winter.

Green All surfaces that have green roofs/podium.
Roofs/podium

Permeable Paving All permeable pavements, whether lined or not, can be assumed to comply,
provided there is no extra area drained to the permeable pavement.

Where the pavement also drains an adjacent impermeable area, compliance
can be assumed for all soil types where the pavement is unlined, as long as
the extra paved area is no greater than the permeable pavement area
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As described in section 4.4 and 4.5 the proposed development will provide, Green Roofs, green podium,
and permeable paving. In order to calculate the percentage area of site benefiting from each form of
interception storage the site areas are described in Table 6 below and demonstrated on Waterman Moylan
drawing 21-118-P125.

At Podium level, all the hardstanding areas will be discharged into the landscape areas. The design will
include a perforated pipe to convey surface water to the surface water network at ground level in order to
discharge and attenuate water into the attenuation tank.

Table 5 Interception Storage Provided

Total
Hardstanding Interception Interception green roof Percentage
Area m2 mechanism Area m2 % Benefiting %
Roof Blocks A- 2079.9 Green Roof 1250.7 60.1 60.1
B-C
Podium Level 1592.2 Green 1592.2 N/A 100.0
podium
Main Road and 887.5 POROUS 663.0 N/A 91.8
Footpaths ASPHALT
paving
Permeable 152.0 N/A
paving
footpaths
TOTAL 4559.6 3657.9 N/A 80.2

Within the basement carpark area, any rainwater entering the system as a result of snow melt or raindrops
from cars will pass through a petrol interceptor providing treatment.
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5. SuDS Maintenance

For the SuDS strategy to work as designed it is important that the entire drainage system is well maintained.
It will be the responsibility of the site management team to ensure the drainage system is maintained.
Maintenance and cleaning of gullies, drain manholes (including catch pits) and attenuation tanks will ensure
adequate performance. The recommended program is outlined in the tables below.

Table 6 Concrete Attenuation Tank Maintenance Schedule

SUDS Maintenance
Element

VEMIERERSY Failure of components, blockage from debris
Issues

Maintenance Maintenance Task
Period

Inspect and identify any elements that are Monthly for three months,
not operating correctly. If required, take then annually
remedial action.

Remove sediment/debris from catchment Monthly or as required
Regular surface that may lead to blockage of

Frequency

structures.
Remove sediment/debris from catch pits/ Annually, after severe
gullies and control structures. storms or as required
Remedial Repair inlets, outlets, vents, overflows and As required

Work control structures.
Inspect all inlets, outlets, vents, overflows Annually or after severe
and control structures to ensure they are in storms
Monitoring good condition and operating as designed.

Attenuation Tanks

Survey inside of tank for sediment build-up Every five years or as required
and remove if necessary

Table 7 Permeable Paving Maintenance Schedule

SUDS
Element Maintenance
Maintenance

period

Maintenance Task Frequency

Once a year, after autumn leaf

Brushing and vacuuming (standard cosmetic fall, or as required, based on

Regular sweep over whole surface) site specmc observatlons' of
clogging or manufacturer’'s
recommendations.

Occasional Removal of weeds As required
Remediation work to any depressions,
Remedial work rutting and cracked or broken blocks As required

considered detrimental to the structural
performance or a hazard to users
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Monitoring

Inspect silt accumulation rates and establish

. . : Annually
appropriate brushing frequencies
Monitor inspection chambers Annually

Table 8 Green Roof Maintenance Schedule

SUDS
Element

o
o
o
04
c
)
)
o
]

Maintenance
Issues
Maintenance
Period

Regular

Remedial
Work

Maintenance

Vegetation becoming either overgrown or dying

Maintenance Task

Inspect all components including soil
substrate, vegetation, drains,
membranes and roof structure for
proper operation, integrity of
waterproofing and structural stability

Frequency

Annually and after severe storms

Inspect soil substrate for evidence of
erosion channels and identify any
sediment source

Annually and after severe storms

Inspect drain inlets to ensure
unrestricted run-off from the drainage
layer to conveyance or roof drain
system.

Annually and after severe storms

Inspect underside of roof for evidence
of leakage.

Annually and after severe storms

Remove debris and litter to prevent
clogging of inlet drains and
interference with plant growth.

Six monthly and annually or as
required

During establishment (i.e. year one),
replace dead plants as required.

Monthly

Post-establishment, replace dead
plants as required (where >5% of
coverage)

Annually (in autumn)

Remove fallen leaves and debris from
deciduous plant foliage

Six monthly or as required

Remove nuisance and invasive
vegetation, including weeds

Six monthly or as required

Mow grasses, prune shrubs and
manage other planting (if appropriate)
as required — clippings should be
removed and not allowed to
accumulate.

Six monthly or as required

If erosion channels are evident, these
should be established with extra soil
substrate similar to the original
material, and sources of erosion
damage should be identified and
controlled

As required

If drain inlet has settled, cracked or
moved, investigate and repair as
appropriate

As required
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6. Benefits to the Surrounding Existing Drainage Network

It is important to note the very significant benefit the proposed development will have on the existing
drainage network. The site currently discharges surface water, unrestricted to the public stormwater sewer.
The proposed development will significantly reduce the surface water run-off to the existing public drainage
network as demonstrated in Table 11 below. The introduction of the SUDS measures outlined earlier will
also improve the quality of the discharge.

Table 9 Surface Water Run-off rates

Difference (%)

REIE Existing development run-off Proposed run-off (I/sec)
Event (I/sec)
12.43 /s -85.52%

30.24 /s 181/s -94.05%
47.621/s 181/s -96.22%
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7. Water Supply

7.1 Water Supply — General

There is one existing 6 inch diameter watermain supplying the site to the southwest corner. There is one
existing 6 inch diameter Asbestos watermain along Ravens Rock Road to the west of the subject site which
connects into a larger 14 inch diameter asbestos watermain along Carmanhall Road to the north.

A Pre-Connection Enquiry form was submitted to Irish Water in November 2021 which outlined the
proposals for the water supply to the development to the north of the subject lands. Irish Water advised that
a water connection to the public main is feasible without infrastructure upgrade by Irish Water. This
connection would be to the 14 inch diameter Asbestos main along Carmenhall Road.

It is important to note that the Tack Site (subject site under this planning application) will be connected to
the existing public watermain independently from the adjacent site, Avid Site. However, the attached Irish
Water Confirmation of Feasibility received assesses the cumulative impact of the development of the 2 No.
sites, stating that Avid Site will need to be connected to the 6 inch diameter Asbestos main along Blackthorn
Road and the subject (Tack) site to the 14 inch diameter Asbestos main along Carmenhall Road.

The water demand for the proposed development is calculated according to the Irish Water Code of Practice
and is set out in Table 12 below.

Table 10 Total Water Demand

Description ‘No. of Units Flow I/h/day Population Total

per Unit Discharge
(I/d)

Residential Units 2.7
Creche 50 78 3,900

67 pupils
11 staff

87,735 1/d

The total water requirement from the public supply, for the development, is estimated at 88 m3/day.

Waterman Moylan Drawing 21-118-P150 shows the proposed indicative water supply layout for the subject
site.

7.2 Irish Water Pre-Connection Enquiry

As set out above a pre-connection inquiry was submitted to Irish Water in November 2021 in respect of the
foul connection from the proposed development. Subsequently, Irish Water has confirmed that based on
the size of the proposed development and on the capacity currently available, that subject to a valid
connection agreement being put in place, the proposed connection to the Irish Water network can be
facilitated.
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The Irish Water Pre-Connection Enquiry Form Response Letter (Ref. No. CDS21008079) dated 25 January
2022 is attached in Appendix B of this report. A set out above, it is important to note that the Tack Site
(subject site under this planning application) will obtain a water supply independently from the adjacent site,
Avid Site. However, the attached Irish Water Confirmation of Feasibility received assesses the cumulative
impact of the development of the 2 No. sites as set out in the Irish Water Pre-Connection Enquiry.

7.3 Irish Water Statement of Design Acceptance

The foul and water supply design for the proposed development was submitted to Irish Water.
Subsequently, Irish Water issued a letter of design acceptance stating that there are no objections to the
proposals. A copy of the letter has been included in Appendix F.
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8. Transport

8.1 Introduction

A site-specific Transport and Traffic Assessment (TTA) has been carried out by Waterman Moylan. This is
included under separate cover as part of this application.

8.2 Site Access
Access to the proposed development is proposed Ravens Rock Road and egress onto Carmanhall Road.

An entrance only access is proposed on Ravens Rock Road for cars, service deliveries, refuse freighter
and emergency vehicles. An exit only is proposed onto Carmanhall Road immediately to the west of the
boundary between the subject site and the adjoining former Avid Technology site to the east.

These new entrance and exit points are also described in more detail in the accompanying TTA. They are
in a 50 km/h zone. The junction into Carmanhall Road is designed to ensure a 2.4m x 45 metres in line with
the Department of Transport ‘Design Manual for Urban Roads and Streets’ recommendation are provided
as shown on the accompanying drawings. No development works will infringe upon this sightline provision.

8.3 Car Parking

Section 8.2.4.5 of the Dun Laoghaire Rathdown County Council Development Plan 2016 — 2022 consider
the car parking requirements for various types of development. Specifically, Tables 8.2.3 set out the car
parking standards for residential developments.

Based on these standards, Table 13 below details the maximum car parking spaces permitted for the
proposed development.

Table 11 DLRCC Maximum Car Parking Required

Land Use Parking Standards Car Parking Required

Apartments — 1 Bed 151 1 per unit 151

Apartments — 2 Bed 55 1.5 per unit 83

Apartments — 3 Bed+ 1 2 per unit 2

Total 207 - 236

As per the Design Standards for New Apartments — Guidelines for Planning Authorities — December 2020,
the subject proposed development meets criteria for reasonable grounds to minimise car parking
provisions.

In suburban/urban locations served by public transport or close to town centres or employment areas and
particularly for housing schemes with more than 45 dwellings per hectare net (18 per acre), as per
guidelines mentioned above, planning authorities must consider a reduced overall car parking standard
and apply an appropriate maximum car parking standard.
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The development will provide 74 No. car parking spaces located between the basement and undercroft car
parking. This equates to 0.35 No spaces/apartment across the development.

8.4 Cycle Parking

e Section 4.1 of the ‘Standard for Cycle Parking and Associated Cycling Facilities for New Developments
— Dun Laoghaire-Rathdown County Council 2018’ sets out the cycle parking requirements as follows:

Table 12 Total Cycle Parking Spaces Required (DLRCC)

Land Use No. of Units Standards Long Stay Short Stay Total

parking Parking Parking
_required ~ Required Required

AVEIINEIE 207 1 space per unit- Long Stay

1 space per every 5 units —
Short Stay

¢ The Design Standards for New Apartments, who set out a requirement of 1 long stay space per bedroom
and 1 visitor space for every two units, have also been reviewed with regards to cycle parking
requirements and are set out in table 7.3 below.

Table 13 Total Cycle Parking Spaces Required (National Standards)

Land Use No. of | Standards Long Stay Short Stay Total
Units Parking Parking Parking
Required  Required Required

Residential — 1 1 space per 1-bed unit — Long Stay
Bed

1 space per 2 units — Short Stay

Residential — 2 JsH) 2 spaces per 2-bed unit - Long Stay | 55 27 82

Bed 1 space per 2 units — Short Stay

Residential — 3 [l 3 spaces per 3-bed unit - Long Stay | 1 1 2
1 space per 2 units — Short Stay

207 units 206 102 311

As can be seen on Table 14 above, the total number of cycle parking spaces required is 250. Table 15
shows a requirement for 311 spaces according to the National Standards. A total of 288 spaces will be
provided of which 240 No. spaces will be provided for residents, and 48 No. spaces for visitors will be
provided.
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DO3H3F4 Irish Water

Ireland
De

25 January 2022 www.water.ie

Re: CDS21008079 pre-connection enquiry - Subject to contract | Contract denied

Connection for Housing Development of 550 unit(s) at Ravens Rock Road, Sandyford, Dublin

Dear Sir/Madam,

Irish Water has reviewed your pre-connection enquiry in relation to a Water & Wastewater connection
at Ravens Rock Road, Sandyford, Dublin (the Premises). Based upon the details you have provided
with your pre-connection enquiry and on our desk top analysis of the capacity currently available in the
Irish Water network(s) as assessed by Irish Water, we wish to advise you that your proposed
connection to the Irish Water network(s) can be facilitated at this moment in time.

OUTCOME OF PRE-CONNECTION ENQUIRY

SERVICE THIS IS NOT A CONNECTION OFFER. YOU MUST APPLY FORA
CONNECTION(S) TO THE IRISH WATER NETWORK(S) IF YOU WISH
TO PROCEED.
Water Connection Feasible without infrastructure upgrade by Irish Water

Wastewater Connection Feasible without infrastructure upgrade by Irish Water

SITE SPECIFIC COMMENTS

This Confirmation of Feasibility to connect to the Irish Water infrastructure
does not extend to your fire flow requirements. Please note that Irish Water
cannot guarantee a flow rate to meet fire flow requirements and in order to
guarantee a flow to meet the Fire Authority requirements, you should
provide adequate fire storage capacity within your development

Water Connection

Connection is feasible to the 14” Asbestos main (Green in below
screenshot) to the North of the site. A bulk meter is to be installed on this
connection.

Stidrchdind f Dlrectors: Cathal Marley (Chatrman), Miall Gleeson, Eamon Gallen, Yvenne Harris, Brendan Murphy, Dawn O Driscoll, Maria O Deeyer

Eliﬁg Chlaraithe / Regim:red OHice: Teach Coball, 24 -26 Srand Thalbdid, Baile Atha Clatkh 1. DOT MPEG f Cabvill Houde, 24-26 Talbot Stréet, Dublin 1 DO MNPES
15 eumidedchita 5hn|’mnh.¢| it hta ainmnithe 3ty faoi theorainn scaireanna & Uisce Birgann / Irish Waler adtsigna[u-d activity company, liFmited by shares,
Ulmhir Chldrakthe in Eirinn / Registered in Irefand No.: 530363



A second connection is feasible to the 6” Asbestos main (Red in below
screenshot) to the East of the site. A control valve is to be placed on this
main allowing for this connection to be set to closed during normal
operations.
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Wastewater Connection

Separate storm and foul water connection services have to be provided for
the Development. The surface and storm water from the site must be
discharged only into an existing storm water network that does not
discharge to an IW combined/foul sewer. The connection arrangement
should be agreed with the Local Authority Drainage Division.

The connection has to be made to the Arkle Road (MH: SO19264601)
network as shown below. A second connection to other sewers adjacent to
the site are not feasible based on current constraints in the downstream
network.

// ‘\“‘\\\
/ Ty
/ s
o % 5019264601
;ﬁ?’ B
3] ~,
2 =
/ e
f ™
-~
Ty, fis
P
2 \"‘--.H
& .
.
Loy,
=
\\.“\ ”
~




The design and construction of the Water & Wastewater pipes and related infrastructure to be installed in
this development shall comply with the Irish Water Connections and Developer Services Standard
Details and Codes of Practice that are available on the Irish Water website. Irish Water reserves the right
to supplement these requirements with Codes of Practice and these will be issued with the connection
agreement.

The map included below outlines the current Irish Water infrastructure adjacent to your site:

o A = 5
Reproduced from the Ordnance Survey of Ireland by Permission of the Government. License No. 3-3-34

Whilst every care has been taken in its compilation Irish Water gives this information as to the position of its
underground network as a general guide only on the strict understanding that it is based on the best available
information provided by each Local Authority in Ireland to Irish Water. Irish Water can assume no responsibility for and
give no guarantees, undertakings or warranties concerning the accuracy, completeness or up to date nature of the
information provided and does not accept any liability whatsoever arising from any errors or omissions. This information
should not be relied upon in the event of excavations or any other works being carried out in the vicinity of the Irish
Water underground network. The onus is on the parties carrying out excavations or any other works to ensure the exact
location of the Irish Water underground network is identified prior to excavations or any other works being carried out.
Service connection pipes are not generally shown but their presence should be anticipated.

General Notes:

1) The initial assessment referred to above is carried out taking into account water demand and
wastewater discharge volumes and infrastructure details on the date of the assessment. The
availability of capacity may change at any date after this assessment.

2) This feedback does not constitute a contract in whole or in part to provide a connection to any
Irish Water infrastructure. All feasibility assessments are subject to the constraints of the Irish
Water Capital Investment Plan.



3) The feedback provided is subject to a Connection Agreement/contract being signed at a later
date.

4) A Connection Agreement will be required to commencing the connection works associated with
the enquiry this can be applied for at https://www.water.ie/connections/get-connected/

5) A Connection Agreement cannot be issued until all statutory approvals are successfully in place.

6) Irish Water Connection Policy/ Charges can be found at
https://www.water.ie/connections/information/connection-charges/

7) Please note the Confirmation of Feasibility does not extend to your fire flow requirements.

8) Irish Water is not responsible for the management or disposal of storm water or ground waters.
You are advised to contact the relevant Local Authority to discuss the management or disposal of
proposed storm water or ground water discharges

9) To access Irish Water Maps email datarequests@water.ie

10) All works to the Irish Water infrastructure, including works in the Public Space, shall have to be
carried out by Irish Water.

If you have any further questions, please contact Kevin McManmon from the design team at
kmcmanmon@water.ie For further information, visit www.water.ie/connections.

Yours sincerely,

ﬁvcm ’I'{WJO

Yvonne Harris

Head of Customer Operations



C. Site Investigation Avid Site
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D. Greenfield Run-off Rate Calculations for Proposed Site

Tack Sandyford SHD
Project Number: 21-118
Document Reference: 21-118r.069



z HR Wallingford Greenfield runoff rate

estimation for sites
www.uksuds.com | Greenfield runoff tool

Calculated by: Laura Ruiz Site Details
. Latitude:
Site name: TACK SHD
) . Longitude:
Site location: Sandyford
This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria .
in line with Environment Agency guidance “Rainfall runoff management for developments”, Reference: 916828047
SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-statutory standards for SuDS
(Defra, 2015). This information on greenfield runoff rates may be the basis for setting consents for ~ Date: Mar 31 2022 16:58

the drainage of surface water runoff from sites.

Runoff estimation approach |H124

Site characteristics Notes

Total site area (ha): 0.46 (1) Is Qgar < 2.0 I/s/ha?

Methodology
Qpar estimation method: | Calculate from SPR and SAAR When Qgar is < 2.0 I/s/ha then limiting discharge rates are set
SPR estimation method:  Calculate from SOIL type at2.0 l/s/ha.
Soil characteristics Defaut Edited
SOIL type: 0 3 (2) Are flow rates < 5.0 I/s?
HOST class: N/A N/A
Where flow rates are less than 5.0 I/s consent for discharge is
SPR/SPRHOST: 0.00 0.37 usually set at 5.0 I/s if blockage from vegetation and other
Hydrological characteristics Default Edited materials is possible. Lower consent flow rates may be set
where the blockage risk is addressed by using appropriate
SAAR (mm): 0 930 drainage elements.
Hydrological region: 1 q
(3) Is SPR/SPRHOST =< 0.3?
Growth curve factor 1 year: - 0.85
Growth curve factor 30 years: - 1.95 Where groundwater levels are low enough the use of
soakaways to avoid discharge offsite would normally be
Growth curve factor 100 years: N 2.48 preferred for disposal of surface water runoff.
Growth curve factor 200 years: - 2.84
Greenfield runoff rates Default Edited
Qgar (I/s): 0 1.84
1in 1 year (/s): 1.57
1in 30 years (I/s): 3.59
1in 100 year (I/s): 4.57
1 in 200 years (I/s): 5.23

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of
this tool is subject to the UK SuDS terms and conditions and licence agreement , which can both be found at www.uksuds.com/terms-
and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of these results is the responsibility of
the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other
organisation for the use of this data in the design or operational characteristics of any drainage scheme.
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Waterman Moylan Consulting | File: 21-118 Flow model_v1.pfit | Page 1

Network: Storm 21-068 Tack SHD
CAUSEMY Laura Ruiz

10/03/2022

Design Settings

Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00
Return Period (years) 5 Maximum Rainfall (mm/hr) 50.0
Additional Flow (%) 0 Minimum Velocity (m/s) 1.00
FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 17.800 Minimum Backdrop Height (m) 0.200
Ratio-R 0.274 Preferred Cover Depth (m) 1.200
CvV 0.750 Include Intermediate Ground v/
Time of Entry (mins) 4.00 Enforce best practice design rules v/
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
3 0.025 85.470 719353.583 726533.352 1.425
20 84.350 719376.314 726575.258 1.600
19 0.025 84.430 719370.802 726565.006 1.425
17 0.140 84.150 719347.616 726586.027 1.630
16 0.056 84.150 719354.578 726598.631 1.780
15 84.150 719372.569 726584.828 2.370
14 84.250 719379.482 726581.589  2.509
13 83.950 719398.596 726617.105 2.478
5 0.072 84.870 719376.194 726602.582 1.425
6 84.200 719382.001 726577.750 1.419
7 0.059 83.990 719398.173 726610.716 1.025
8 0.082 84.150 719370.962 726590.817 2.130
9 84.150 719369.445 726586.155 2.350
2 83.950 719405.157 726615.358 2.523
1 84.250 719420.522 726621.550 2.934
Links (Input)
Name US DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
2 2 1 150.0 1.0
13 13 2 150.0 1.0
14 14 13 150.0 1.0
15 15 14 200.0 1.0
16 16 8
17 17 16 82.520 82.370 225
5 5 8 225
3 3 19 84.045 83.005 225
8 8 9
9 9 15 81.800 1.0
19 19 20
7 7 6 82.965 200.0 225
6 6 20 82.781 200.0 225

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd




Waterman Moylan Consulting

CAUSEWY

File: 21-118 Flow model_v1.pft
Network: Storm

Laura Ruiz

10/03/2022

Page 2
21-068 Tack SHD

Simulation Settings

Rainfall Methodology FSR Analysis Speed Normal
FSR Region England and Wales Skip Steady State  x
M5-60 (mm) 17.800 Drain Down Time (mins) 240
Ratio-R 0.274 Additional Storage (m¥ha) 20.0
Summer CV  0.750 Check Discharge Rate(s) x
Winter CV  0.840 Check Discharge Volume  x
Storm Durations
15 60 180 360 600 960 2160 4320 7200 10080
30 120 240 480 720 1440 2880 5760 8640

Return Period
(years) (CC %)
30 0

100 30

Climate Change Additional Area

Additional Flow
(Q%)

0 0

0 0

(A %)

Node 14 Online Hydro-Brake® Control

Flap Valve x
Replaces Downstream Link v/

Objective  (HE) Minimise upstream storage

Sump Available

Invert Level (m) 81.741 Product Number CTL-SHE-0054-1800-2000-1800
Design Depth (m) 2.000 Min Outlet Diameter (m) 0.075
Design Flow (I/s) 1.8 Min Node Diameter (mm) 1200

Node 9 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 81.800
Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?) (m?) (m)  (m?) (m?) (m) (m?)  (m?)
0.000 210.0 0.0 2.000 210.0 0.0 2.001 0.0 0.0
Rainfall

Event Peak Average

Intensity Intensity

(mm/hr) (mm/hr)

30 year 15 minute summer 208.939 59.123

30 year 15 minute winter 146.624 59.123

30 year 30 minute summer 144.850 40.988

30 year 30 minute winter 101.649 40.988

30 year 60 minute summer 103.437 27.335

30 year 60 minute winter 68.721 27.335

30 year 120 minute summer 67.025 17.713

30 year 120 minute winter 44.530 17.713

30 year 180 minute summer 52.724 13.568

30 year 180 minute winter 34.272 13.568

30 year 240 minute summer 42.216 11.156

30 year 240 minute winter 28.047 11.156

30 year 360 minute summer 32.862 8.456

30 year 360 minute winter 21.361 8.456

30 year 480 minute summer 26.256 6.939

30 year 480 minute winter 17.444 6.939

30 year 600 minute summer 21.742 5.947

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd
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Waterman Moylan Consulting | File: 21-118 Flow model_v1.pft

Network: Storm

Page 3
21-068 Tack SHD

Laura Ruiz
10/03/2022
Rainfall

Event Peak Average

Intensity Intensity

(mm/hr) (mm/hr)

30 year 600 minute winter 14.855 5.947
30 year 720 minute summer 19.551 5.240
30 year 720 minute winter 13.140 5.240
30 year 960 minute summer 16.282 4.287
30 year 960 minute winter 10.786 4.287
30 year 1440 minute summer 12.035 3.226
30 year 1440 minute winter 8.088 3.226
30 year 2160 minute summer 8.762 2.422
30 year 2160 minute winter 6.037 2.422
30 year 2880 minute summer 7.363 1.973
30 year 2880 minute winter 4.948 1.973
30 year 4320 minute summer 5.653 1.478
30 year 4320 minute winter 3.723 1.478
30 year 5760 minute summer 4.707 1.205
30 year 5760 minute winter 3.047 1.205
30 year 7200 minute summer 4.032 1.029
30 year 7200 minute winter 2.603 1.029
30 year 8640 minute summer 3.544 0.904
30 year 8640 minute winter 2.288 0.904
30 year 10080 minute summer 3.179 0.811
30 year 10080 minute winter 2.052 0.811
100 year +30% CC 15 minute summer 349.324 98.847
100 year +30% CC 15 minute winter 245.140 98.847
100 year +30% CC 30 minute summer 245.025 69.334
100 year +30% CC 30 minute winter 171.948 69.334
100 year +30% CC 60 minute summer 176.443 46.629
100 year +30% CC 60 minute winter 117.224 46.629
100 year +30% CC 120 minute summer 114.583 30.281
100 year +30% CC 120 minute winter 76.126 30.281
100 year +30% CC 180 minute summer 89.817 23.113
100 year +30% CC 180 minute winter 58.383 23.113
100 year +30% CC 240 minute summer 71.506 18.897
100 year +30% CC 240 minute winter 47.507 18.897
100 year +30% CC 360 minute summer 55.219 14.210
100 year +30% CC 360 minute winter 35.894 14.210
100 year +30% CC 480 minute summer 43.859 11.591
100 year +30% CC 480 minute winter 29.139 11.591
100 year +30% CC 600 minute summer 36.139 9.885
100 year +30% CC 600 minute winter 24.692 9.885
100 year +30% CC 720 minute summer 32.360 8.673
100 year +30% CC 720 minute winter 21.748 8.673
100 year +30% CC 960 minute summer 26.757 7.046
100 year +30% CC 960 minute winter 17.724 7.046
100 year +30% CC 1440 minute summer 19.562 5.243
100 year +30% CC 1440 minute winter 13.147 5.243
100 year +30% CC 2160 minute summer 14.070 3.888
100 year +30% CC 2160 minute winter 9.695 3.888
100 year +30% CC 2880 minute summer 11.714 3.139
100 year +30% CC 2880 minute winter 7.872 3.139
100 year +30% CC 4320 minute summer 8.874 2.320
100 year +30% CC 4320 minute winter 5.844 2.320
100 year +30% CC 5760 minute summer 7.323 1.875

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd
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Laura Ruiz
10/03/2022
Rainfall

Event Peak Average
Intensity Intensity
(mm/hr) (mm/hr)
100 year +30% CC 5760 minute winter 4.740 1.875
100 year +30% CC 7200 minute summer 6.230 1.589
100 year +30% CC 7200 minute winter 4.021 1.589
100 year +30% CC 8640 minute summer 5.447 1.390
100 year +30% CC 8640 minute winter 3.515 1.390
100 year +30% CC 10080 minute summer 4.864 1.241
100 year +30% CC 10080 minute winter 3.139 1.241

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd
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Waterman Moylan Consulting

Network: Storm
Laura Ruiz
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File: 21-118 Flow model_v1.pfc | Page 5
21-068 Tack SHD

Results for 30 year Critical Storm Duration. Lowest mass balance: 99.79%

Node Event us Peak Level
Node (mins) (m)
15 minute winter 3 10 84.088
15 minute winter 20 10 82.908
15 minute winter 19 10 83.070
1440 minute winter 17 1380 82.747
1440 minute winter 16 1380 82.747
1440 minute winter 15 1380 82.747
1440 minute winter 14 1380 82.747
1440 minute winter 13 1380 81.500
15 minute summer 5 10 83.536
15 minute winter 6 10 82.921
15 minute summer 7 10 83.071
1440 minute winter 8 1380 82.747
1440 minute winter 9 1380 82.747
1440 minute winter 2 1380 81.455
1440 minute winter 1 1380 81.343
Link Event us Link DS
(Upstream Depth) Node Node
15 minute winter 3 3 19
15 minute winter 20 20 9
15 minute winter 19 19 20
1440 minute winter 17 17 16
1440 minute winter 16 16 8
1440 minute winter 15 15 14
1440 minute winter 14 Hydro-Brake® 13
1440 minute winter 13 13 2
15 minute summer 5 5 8
15 minute winter 6 6 20
15 minute summer 7 7 6
1440 minute winter 8 8 9
1440 minute winter 9 9 15
1440 minute winter 2 2 1

Depth Inflow Node Flood
(m) (i/s)  Vol(m?) (md)
0.043 7.1 0.0636 0.0000
0.158 30.2 0.1781 0.0000
0.065 14.2 0.0963 0.0000
0.227 2.6 0.6467 0.0000
0.377 3.7 0.6635 0.0000
0.967 1.4 1.0938 0.0000
1.006 1.4 1.1374 0.0000
0.028 1.3 0.0318 0.0000
0.091 20.5 0.1947 0.0000
0.140 16.8 0.1585 0.0000
0.106 16.8 0.2420 0.0000
0.727 6.6 1.3819 0.0000
0.947 13.7 199.9246 0.0000
0.028 1.3 0.0312 0.0000
0.027 1.3 0.0000 0.0000

Outflow Velocity Flow/Cap

Status

OK
OK
OK

OK
OK
OK
OK

OK
OK

Link

(1/s) (m/s) Vol (m3)

7.1 0.973 0.080
29.7 1.056 0.747
14.2 0.802 0.184

2.6 0.678 0.049

3.7 0.836 0.051

14 0.168 0.039

13

13 0.471 0.031
20.5 1.433 0.303
16.0 0.576 0.437
16.9 0.800 0.461
12.0 1.200 0.109

14 0.348 0.036

13 0.483 0.031

0.2657
0.3625
0.2280
0.5754
0.7262
0.3064

0.0191
0.1842
0.1728
0.8108
0.1950
0.1350
0.0457

Discharge
Vol (m3)

112.3

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd
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Network: Storm 21-068 Tack SHD
Laura Ruiz

10/03/2022

Results for 100 year +30% CC Critical Storm Duration. Lowest mass balance: 99.79%

Node Event us Peak Level
Node (mins) (m)
15 minute winter 3 10 84.100
2160 minute winter 20 2040 83.479
2160 minute winter 19 2040 83.479
15 minute winter 17 11 83.643
2160 minute winter 16 2040 83.480
2160 minute winter 15 2040 83.480
2160 minute winter 14 2040 83.479
2160 minute winter 13 2040 81.504
15 minute winter 5 10 83.569
2160 minute winter 6 2040 83.479
2160 minute winter 7 2040 83.479
2160 minute winter 8 2040 83.479
2160 minute winter 9 2040 83.479
2160 minute winter 2 2040 81.458
2160 minute winter 1 2040 81.347
Link Event us Link DS
(Upstream Depth) Node Node
15 minute winter 3 3 19
2160 minute winter 20 20 9
2160 minute winter 19 19 20
15 minute winter 17 17 16
2160 minute winter 16 16 8
2160 minute winter 15 15 14
2160 minute winter 14 Hydro-Brake® 13
2160 minute winter 13 13 2
15 minute winter 5 5 8
2160 minute winter 6 6 20
2160 minute winter 7 7 6
2160 minute winter 8 8 9
2160 minute winter 9 9 15
2160 minute winter 2 2 1

Depth Inflow Node Flood Status
(m) (i/s)  Vol(m?) (md)

0.055 11.9 0.0822 0.0000 OK
0.729 2.5 0.8250 0.0000
0.474 1.2 0.7031 0.0000
1.123 66.6 3.2005 0.0000
1.110 4.4 1.9527 0.0000
1.700 1.6 1.9225 0.0000
1.738 1.8 1.9657 0.0000
0.032 1.7 0.0359 0.0000 OK
0.124 34.3 0.2664 0.0000 OK
0.698 1.3 0.7899 0.0000
0.514 1.3 1.1739 0.0000
1.459 7.8 2.7745 0.0000
1.679 10.1 354.5759 0.0000
0.031 1.7 0.0352 0.0000 OK
0.031 1.7 0.0000 0.0000 OK

Outflow Velocity Flow/Cap Link Discharge

(1/s) (m/s) Vol (m3) Vol (m3)
11.9 1.124 0.134 0.3848
2.5 0.555 0.063 0.5123
1.2 0.396 0.016 0.4629
59.0 1.483 1.114 0.5754
4.3 0.744 0.060 0.7262
1.8 0.155 0.049 0.3064
1.7
1.7 0.505 0.040 0.0228
34.3 1.619 0.507 0.2728
1.3 0.358 0.036 0.2469
1.3 0.437 0.036 1.4604
7.7 0.908 0.070 0.1950
1.6 0.277 0.040 0.1350
1.7 0.520 0.040 0.0543 191.2

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd
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Jairo Rivero

Block S

Eastpoint Business Park tisee Llraant
Alfie Byrne Road
DO3H3F4 ach T
Dublin i G
Ireland

28 March 2022

Re: Designh Submission for Ravens Rock Road, Sandyford, Dublin (the “Development”)
(the “Design Submission”) / Connection Reference No: CDS21008079

Dear Jairo Rivero,
Many thanks for your recent Design Submission.

We have reviewed your proposal for the connection(s) at the Development. Based on the
information provided, which included the documents outlined in Appendix A to this letter, Irish
Water has no objection to your proposals.

This letter does not constitute an offer, in whole or in part, to provide a connection to any Irish
Water infrastructure. Before you can connect to our network you must sign a connection
agreement with Irish Water. This can be applied for by completing the connection application
form at www.water.ie/connections. Irish Water’s current charges for water and wastewater
connections are set out in the Water Charges Plan as approved by the Commission for
Regulation of Utilities (CRU)(https://www.cru.ie/document_group/irish-waters-water-charges-

plan-2018)/).

You the Customer (including any designers/contractors or other related parties appointed by you)
is entirely responsible for the design and construction of all water and/or wastewater
infrastructure within the Development which is necessary to facilitate connection(s) from the
boundary of the Development to Irish Water’s network(s) (the “Self-Lay Works”), as reflected in
your Design Submission. Acceptance of the Design Submission by Irish Water does not, in any
way, render Irish Water liable for any elements of the design and/or construction of the Self-Lay
Works.

If you have any further questions, please contact your Irish Water representative:

Name: Dario Alvarez
Email: dalvarez@water.ie

Yours sincerely,
AAVM Maris

Yvonne Harris
Head of Customer Operations


http://www.water.ie/connections
https://www.cru.ie/document_group/irish-waters-water-charges-plan-2018/
https://www.cru.ie/document_group/irish-waters-water-charges-plan-2018/

Appendix A
Document Title & Revision
e [21-118-P150 - Proposed Water Supply Layout]
e [21-118-P122 - Proposed Foul Water Drainage Layout]

e [21-118 Foul long sections]

This Statement of Design Acceptance is valid for Phase 1 of the development, 207 units
plus creche located on the western side of the site.

Irish Water notes that the water and wastewater infrastructure will remain private and not
be vested.

For further information, visit www.water.ie/connections

Notwithstanding any matters listed above, the Customer (including any appointed
designers/contractors, etc.) is entirely responsible for the design and construction of the Self-Lay
Works. Acceptance of the Design Submission by Irish Water will not, in any way, render Irish
Water liable for any elements of the design and/or construction of the Self-Lay Works.

Stidrthoiri / Directors: Cathal Marley (Chairman), Niall Gleeson, Eamon Gallen, Yvonne Harris, Brendan Murphy, Dawn O Driscoll, Maria O Dwyer

Oifig Chidraithe / Registered Office: Teach Colvill, 24-26 Srdid Thaibdid, Baile Atha Clath 1, DOT NP6 / Colvill House, 24-26 Talbot Street, Dublin 1 D01 NPES
Is cuideachta ghniomhaiochta ainmnithe atd faoi theorainn scaireanna é Uisce Eireann / Irish Water is 3 designated activity company, limited by shares,
Uimhir Chldraithe in Eirinn / Registered In Irefand No.: 530363


http://www.water.ie/connections
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STORM WATER AUDIT FEEDBACK FORM

PUNCH Consulting Engineers

Scheme: Proposed Residential Development at: Tack Site, Sandyford
Area: Residential
Audit Stage: 1 Date Audit Completed: 06/04/2022 Our Ref: 221140
Paﬁigrianph Problem Rec;?aT:rr;ded Alternative Measures Alternative Measures
-~ Accepted (described) Accepted by Auditors
Audit (Yes/No) Accepted [or reason problem not accepted] (Yes/No)
Report (Yes/No)
2.1.1 Yes Yes Please refer to drawings P190 which shows an indicative layout with
T FFL for each of the levels to provide clarity.
Refer to drawings P120, P121,P122, P123 and P124 showing the
2.1.2 Yes Yes proposed car parking drainage at B1 lower ground level (undercroft car
Y parking) and B2 Basement level.
Suds finishes are indicated in updated drawing P125. In addition,
2.1.3 Yes Yes please find attached with this response landscape drawing T-L1-500
showing final surfaces for the overall development.
2.1.4 Yes Yes A sump has bgen added to'SW MH20 upstream of the petrol interceptor
and attenuation tank on site.
Refer to drawing P120 showing connections from the permeable
2.1.5 Yes Yes surfaces into the wider surface water network. In addition, refer to
T drawing P126 showing details of the perforated pipes that run under
the permeable paving to collect the water.
Following consultation with Dun Laoaghaire Rathdown County Council
2.1.6 Yes Yes on this matter it has been agreed that the hydro-brake provided should
T be set to 1.8 /s, with a 57 mm orifice.
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STORM WATER AUDIT FEEDBACK FORM

PUNCH Consulting Engineers

Pa':?)griiph Problem Rec;?arzjrr;ded Alternative Measures Alternative Measures
. Accepted (described) Accepted by Auditors
Audit (Yes/No) Accepted [or reason problem not accepted] (Yes/No)
Report (Yes/No)
A GPR survey has been undertaken and overlaid on the proposed
drainage works. Refer to drawing P128 showing a zoomed in area of the
2.1.7 Yes N/A - : . ! Yes
existing services at the connection points. There are no clashes based
on this overlay.
Refer to Section 3.6 of FRA for an analysis on potential blockages. In
2.1.8 Yes Yes addition, refer to drawing P125 showing the overland flood route for the
site.
2.2.1 N/A N/A Foordlnatlon has been carried out with Archltfect gnd M&E Consultant Yes
in respect of the green roof / PV panel co-ordination.
Rainwater harvesting was considered however it was ruled out in
favour of incorporating green roofs in line with DLRCC policy.
2.2.2 ves No There is limited benefit providing the rainwater harvesting in such ves
circumstances and it was omitted on this basis
Signed: Laura Ruiz Design Team Project Manager Date: : 01/04/2022
Please complete and return to the auditor
Auditor Signed Off: (/;//%Zg‘//d/«/’ff Date: 06/04/2022
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