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Brewery Road Apartments, Stillorgan, Co. Dublin
Stormwater Audit Stage 1

1.0 Introduction

1.1 Purpose of Report

This report presents a Stage 1 Stormwater Audit carried out for a proposed residential development at
the Grange, Brewery Road, Stillorgan, Co. Dublin. The proposed development comprises 287 no.
residential units and a new creche to accommodate 23 staff and 115 children. The development will
include a double basement.

Waterman Moylan has been appointed by Kennedy Wilson, KW PRS ICAV acting for and on behalf of its
sub-fund KW PRS Fund 10 | to provide Engineering Services, which includes design of the surface water
network and associated sustainable drainage systems (SuDS) proposed.

PUNCH Consulting Engineers has been appointed by Kennedy Wilson, KW PRS ICAV to carry out an
independent Stage 1 Stormwater Audit on the proposal in line with Din Laoghaire-Rathdown County
Council requirements.

1.2 Site Details

The site is in Stillorgan, Co. Dublin. It is bounded to the north by Brewery Road, to the east by Stillorgan
Road, to the southwest by the Leopardstown Tennis Club and to the southeast by existing residential
developments.

The total site area is approximately 1.8 hectares and is currently 50% hardstanding. The site falls from
south east to northwest ranging in level from 74.00m in the south east to 66.00m in the northwest. The
Grange Marketing Suite and the now redundant site set up for the neighbouring development currently
occupy the site. There are also a number of well-established trees and foliage on site occupying an area
of approximately 257m2.

1.3 Report Details

This Stormwater Audit was carried out by Damien Egan, Marie-Claire Daly and Leonard Brennan between
the dates of August 6™ and August 9t 2019.

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

Appendix A contains copies of drawings and documents examined by the auditor. The drawings in Site
Layout with Stage 1 Audit Findings Highlighted correspond to the Stage 1 Audit findings outlined in Section
2.0 of this report. Appendix C contains the Surface Water Audit Feedback form.

All the findings outlined in Section 2.0 of this report are considered by the auditor to require action in
order to improve the stormwater credentials of the scheme.

Appendix D contains the revised documents and drawings submitted with the Audit Feedback Form and
were examined by the auditor.

192-206-SWA-S1 Page 1 August 2019



Brewery Road Apartments, Stillorgan, Co. Dublin
Stormwater Audit Stage 1

2.0 Stage 1 Audit Findings

The following section should be read in tandem with the drawings included in Appendix B.

2.1 Roads and Carparks
2.1.1 Proposed Permeable Paving System

Problem: It is not clear on drawing P205 where some of the permeable paving (primarily to the north of
the site) is discharging to.

Recommendation: Please clarify where the permeable paving located adjacent to the proposed buildings
and on the proposed terraces is discharging to.

2.1.2 Bypass Interceptors - Specification
Problem: Bypass Interceptor details provided only refer to the basement interceptor.

Recommendation: Please confirm if the Petrol interceptor to the North of Block N is to be the same as
the Interceptor being provided in the basement. If not, please provide details of the Petrol Interceptor
to be provided at this location.

2.1.3 Roadways

Problem: There is potential to reduce the surface water runoff and to improve runoff quality from the
paths by incorporating SuDS measures.

Recommendation: Consider using a permeable paving material or porous asphalt or consider connecting
all proposed roads to a SuDS measure such as infiltration trench or the proposed swales as a means to
further reduce the quantity and improve the quality of surface water runoff from the site.

2.1.4 Sump Manholes
Problem: Silt entering the system and entering the attenuation tank has the potential to cause blockages.

Recommendation: Consider making SMH12 a silt trap manhole similar to SMH13.

2.1.5 Aco Channels
Problem: It is unclear where some of the proposed Aco Channels are discharging to.

Recommendation: Provide details of the above. Consider discharging to a SuDS system such as tree pits
or swales.

2.1.6 Drainage Areas

Problem: SUDS attenuation Strategy drawing has several areas where it is not shown where they drain
to.

Recommendation: Confirm whether these areas are to be attenuated and if so where.

2.1.7 Drainage Strategy

Problem: Unclear where drainage (noted as BD on drawing number P201) is discharging.

192-206-SWA-S1 Page 2 August 2019



Brewery Road Apartments, Stillorgan, Co. Dublin
Stormwater Audit Stage 1

Recommendation: Clarify drainage discharge location

2.1.8 Tree Pits
Problem: Unclear if the noted areas are tree pits or not.

Recommendation: Confirm if these areas are tree pits or some other feature.

2.1.9 Service Clash
Problem: Swale Location clashes with existing foul sewer

Recommendation: Consider Re-shaping/Re-locating swale to avoid clash.

2.1.10 Water Table

Problem: No mention was made of groundwater in the documentation supplied, the designer should
ensure the formation level of permeable paving that is not proposed over the basement structure is
1000mm above the highest ground water level.

Recommendation: Consider further site investigation during detailed design stage to ensure the ground
water level is not less than 1000mm below the formation level of the permeable carpark build-up.

2.1.11 Hydro-Brake
Problem: Hydrobrake details (orifice size, make and model) not submitted

Recommendation: It is also noted that the orifice size of the Hydro-Brake required is 53 mm, which is
not considered practical for maintenance. We do not recommend use of a flow control device with an
orifice below 75mm diameter. If a larger diameter is not achievable, please confirm what procedure will
occur to prevent flooding in the case of a blockage. Consider installing a sediment reduction/removal
device (such as a Downstream Defender or equivalent) upstream of the Hydro-Brake.

Problem: Hydrobrake details submitted differ between drawings and Engineering Report. Engineering
Report states total discharge of 5.65 I/s, drawings call off both flow controls as 2 1/s each.

Recommendation: Please Clarify the discharge of the 2 no. hydrobrake being provided.

2.1.12 Green Roof Extents

Problem: Mechanical plant (including solar panels) does not appear to have been accounted for in the
green roof layout. This may reduce the green roof area proposed at tender stage.

Recommendation: Consider the effect mechanical plant will have on the green roof extents to give an
accurate estimation of the true green roof extents that can be installed.

2.1.13 Attenuation Tank Details
Problem: details of attenuation tank outside Block N not submitted.

Recommendation: Submit details of same
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Brewery Road Apartments, Stillorgan, Co. Dublin
Stormwater Audit Stage 1

2.1.14 Attenuation Tank Maintenance Access
Problem: The attenuation tank is located within the basement.

Recommendation: Confirm access for maintenance is achievable, particularly where a pumping
appliance may be required to remove water or silt build-up from the tank.

2.2  Buildings/Residential Units

2.2.1 Rainwater Harvesting Tanks

Problem: There is potential to install a rainwater harvesting facilities for the proposed units. The
rainwater collected can be used for toilet flushing within the new units.

Recommendation: Consider incorporating rainwater harvesting tanks.
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Appendix A Drawings and Documents Examined by the Auditor
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Waterman Moylan Page 1
Marine House 18-093 Brewery Road Apartments
Clanwilliam Place Grange Development
Dublin 2 Ireland
Date 29/07/2019 09:16 Designed by LRG
File Stormwater network for Checked by EC
Micro Drainage Network 2019.1
Manhole Schedules for Storm
MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) |Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Dia:iter Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
S1|72.25011.000|0Open Manhole 1200|S2.000 71.250 225
S2[72.250(1.090 | Open Manhole 1200 |S2.001 71.160 225152.000 71.160 225
S3|72.25011.241 | Open Manhole 1200|S2.002 71.009 225152.001 71.009 225
S4172.25011.417 | Open Manhole 1200|S2.003 70.833 225152.002 70.833 225
S5|72.250]6.770|Open Manhole 1200(S2.004 65.480 225(52.003 70.809 225 5329
S6|72.25016.770|Open Manhole 1200|S3.000 65.480 225
S7|166.50011.104|0Open Manhole 1200|S2.005 65.396 225152.004 65.396 225
S$3.000 65.428 225 32
58| 66.45011.151 | Open Manhole 1200|S2.006 65.299 225152.005 65.299 225
59|66.45010.800|Open Manhole 1200|S4.000 65.650 225
S10|72.250|6.770 | Open Manhole 1200 |S5.000 65.480 225
S11|66.45011.067|Open Manhole 1200|S5.001 65.383 2251585.000 65.383 225
S12|66.45011.128 | Open Manhole 1200|s4.001 65.322 225154.000 65.610 225 288
S5.001 65.322 225
S13|66.45011.900 | Open Manhole 1200|S2.007 64.550 300152.006 65.191 225 566
S4.001 65.157 225 532
S14]66.450|1.952 |Open Manhole 1200{S52.008 64.498 300{S52.007 64.498 300
S15|66.000|1.000|Open Manhole 1200|S6.000 65.000 225
S16[66.000|2.061 |Open Manhole 1200{S2.009 63.939 300{S52.008 64.372 300 433
S6.000 64.014 225
S5166.230(2.394 |Open Manhole 0 OUTFALL S$2.009 63.836 300
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)
S1 720433.718 727166.977 720433.718 727166.977 Required
S2 720422.335 727174.159 720422 .335 727174.159 Required
S3 720434.595 727193.249 720434.595 727193.249 Required
S4 720416.815 727212.697 720416.815 727212.697 Required
S5 720414.114 727215.220 720414.114 727215.220 Required
©1982-2019 Innovyze




Waterman Moylan

Page 2

Marine House

Clanwilliam Place

Dublin 2

Ireland

Grange Development

18-093 Brewery Road Apartments

Date 29/07/2019 09:16
File Stormwater network for

Designed by LRG
Checked by EC

Micro Drainage

Network 2019.1

MH
Name

S6

s7

S8

S9

S10

S11

S12

S13

S14

S15

S16

Manhole
Easting

(m)

720417.

720418.

720404.

720371.

720396.

720382.

720376.

720393.

720387.

720394.

720374.

720370.

893

754

584

876

857

417

037

044

619

679

028

569

Manhole Schedules for Storm

Manhole
Northing

(m)

727219.

727226.

727230.

727198.

727198.

727196.

727202.

727219.

727224.

727251.

727237.

727239.

115

901

354

374

022

132

606

019

565

123

642

893

Intersection Intersection
Easting

(m)

720417.

720418.

720404.

720371.

720396.

720382.

720376.

720393.

720387.

720394.

720374.

893

754

584

876

857

417

037

044

619

028

(m)

727219.

727226.

727230.

727198.

727198.

727196.

727202.

727219.

727224.

727251.

727237.

Northing

115

901

354

374

022

132

606

019

565

123

642

Manhole
Access

Required

Required

Required

Required

Required

Required

Required

Required

Required

Required

Required

No Entry

Layout
(North)
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Waterman Moylan

Page 3

Marine House

Clanwilliam Place

Dublin 2

Ireland

Grange Development

18-093 Brewery Road Apartments

Date 29/07/2019 09:16

File Stormwater network for

Designed by LRG
Checked by EC

Micro Drainage

Network 2019.1

PIPELINE

SCHEDULES for Storm

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH
Sect (mm) Name (m) (m) (m) Connection
S2.000 o 225 S1  72.250 71.250 0.775 Open Manhole
S2.001 o 225 S2  72.250 71.160 0.865 Open Manhole
S52.002 o 225 S3  72.250 71.009 1.016 Open Manhole
S52.003 o 225 S4  72.250 70.833 1.192 Open Manhole
S52.004 o 225 S5 72.250 65.480 6.545 Open Manhole
S3.000 o 225 S6  72.250 65.480 6.545 Open Manhole
S2.005 o 225 S7 66.500 65.396 0.879 Open Manhole
S2.006 o 225 S8 66.450 65.299 0.926 Open Manhole
S4.000 o 225 S9 66.450 65.650 0.575 Open Manhole
$5.000 o 225 810 72.250 65.480 6.545 Open Manhole
S5.001 o 225 S11 66.450 65.383 0.842 Open Manhole
S4.001 o 225 812 66.450 65.322 0.903 Open Manhole
S2.007 o 300 S13 66.450 64.550 1.600 Open Manhole
52.008 o 300 S14 66.450 64.498 1.652 Open Manhole
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH
(m) (1:X) Name (m) (m) (m) Connection
S2.000 13.459 150.0 S2  72.250 71.160 0.865 Open Manhole
S2.001 22.688 150.0 S3  72.250 71.009 1.016 Open Manhole
S2.002 26.350 150.0 sS4 72.250 70.833 1.192 Open Manhole
S2.003 3.696 150.0 S5 72.250 70.809 1.216 Open Manhole
S2.004 12.569 149.6 S7 66.500 65.396 0.879 Open Manhole
S3.000 7.834 150.0 S7 66.500 65.428 0.847 Open Manhole
S2.005 14.585 150.0 S8 66.450 65.299 0.926 Open Manhole
S2.006 16.175 150.0 S13 66.450 65.191 1.034 Open Manhole
S4.000 5.935 148.4 S12 66.450 65.610 0.615 Open Manhole
S5.000 14.564 150.1 S11 66.450 65.383 0.842 Open Manhole
S5.001 9.089 150.0 S12 66.450 65.322 0.903 Open Manhole
S4.001 23.635 142.8 S13 66.450 65.157 1.068 Open Manhole
S2.007 7.758 149.2 S14 66.450 64.498 1.652 Open Manhole
S2.008 18.860 149.7 sSl16 66.000 64.372 1.328 Open Manhole

MH DIAM., L*W

(mm)

1200
1200
1200
1200
1200

1200

1200
1200

1200

1200
1200

1200

1200
1200

MH DIAM., L*W
(mm)

1200
1200
1200
1200
1200

1200

1200
1200

1200

1200
1200

1200

1200
1200
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Waterman Moylan Page 4
Marine House 18-093 Brewery Road Apartments
Clanwilliam Place Grange Development
Dublin 2 Ireland
Date 29/07/2019 09:16 Designed by LRG
File Stormwater network for Checked by EC
Micro Drainage Network 2019.1
PIPELINE SCHEDULES for Storm
Upstream Manhole
PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)
S6.000 o 225 S15 66.000 65.000 0.775 Open Manhole 1200
S52.009 o 300 S1l6 66.000 63.939 1.761 Open Manhole 1200
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection (mm)
S6.000 24.662 25.0 Sl6 66.000 64.014 1.761 Open Manhole 1200
S2.009 4.127 40.1 S 66.230 63.836 2.094 Open Manhole 0

©1982-2019 Innovyze




Waterman Moylan

Page 5

Marine House
Clanwilliam Place
Dublin 2 Ireland

Grange Development

18-093 Brewery Road Apartments

Date 29/07/2019 09:16

File Stormwater network for

Designed by LRG
Checked by EC

Micro Drainage

Network 2019.1

Setting Out Information -

True Coordinates

(Storm)

PN USMH Dia/Len Width US Easting US Northing Intersection Intersection Layout
Northing (m) (North)

Name (mm) (mm)

52.000 sl 1200

52.001 S2 1200

52.002 S3 1200

52.003 S4 1200

52.004 S5 1200

5$3.000 S6 1200

52.005 S7 1200

52.006 S8 1200

S4.000 S9 1200

S$5.000 s10 1200

5$5.001 S11 1200

54.001 S12 1200

52.007 s13 1200

52.008 s14 1200

S56.000 s15 1200

52.009 sle6 1200

(m)

720433.

720422.

720434.

720416.

720414.

720417.

720418.

720404.

720371.

720396.

720382.

720376.

720393.

720387.

720394.

720374.

(m) Easting (m)

718 727166.977 720433.

335 727174.159 720422.

595 727193.249 720434.

815 727212.697 720416.

114 727215.220 720414.

893 727219.115 720417.

754  727226.901 720418.

584 727230.354 720404.

876 727198.374 720371.

857 727198.022 720396.

417 727196.132 720382.

037 727202.606 720376.

044 727219.019 720393.

619 727224.565 720387.

679 727251.123 720394.

028 727237.642 720374.

718

335

595

815

893

754

584

417

037

044

619

679

028

727166.

727174.

727193

727212.

727215

727219.

727226.

727230.

727198.

727198.

727196.

727202.

727219.

727224.

727251.

727237.

9717

159

.249

697

.220

115

901

354

374

022

132

606

019

565

123

642
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Waterman Moylan Page 6
Marine House 18-093 Brewery Road Apartments
Clanwilliam Place Grange Development

Dublin 2 Ireland

Date 29/07/2019 09:16 Designed by LRG

File Stormwater network for ... |Checked by EC

Micro Drainage Network 2019.1

Setting Out Information - True Coordinates (Storm)

PN DSMH Dia/Len Width DS Easting DS Northing Layout
Name (mm) (mm) (m) (m) (North)

52.009 S 0 720370.569 727239.893
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Waterman Moylan

Page 7

Marine House
Clanwilliam Place
Dublin 2 Ireland

Grange Development

18-093 Brewery Road Apartments

Date 29/07/2019 09

File Stormwater network for

:16

Designed by LRG
Checked by EC

Micro Drainage

Network 2019.1

Pipe
Number

DD WNDDNDDNDDNDN

N B O O >

o N

.000
.001
.002
.003
.004
.000
.005
.006

.000
.000
.001
.001
.007

.008
.000
.009

PIMP PIMP PIMP

Area Summary for Storm

Type Name (%)

User
User
User
User

User
User
User
User
User
User

User
User

User
User
User

- 100
- 100
- 100
- 100
- 100
- 100
- 100
- 100
- 100
- 100
- 100
- 100
- 100
- 100
- 100
- 100
- 100
- 100
- 100

Gross

Imp.

Area (ha) Area (ha)

.051
.033
.054
.023
.000
.000
.061
.049
.018
.046
.027
.097
.000
.052
.030
.000
.024
.025
.037
Total
0.627

O O O O OO OO OO0 O0OOoOoo oo o

.051
.033
.054
.023
.000
.000
.061
.049
.018
.046
.027
.097
.000
.052
.030
.000
.024
.025
0.037
Total
0.627

O O O O O O OO OO0 oo oo o oo

Pipe Total
(ha)

.051
.033
.054
.023
.000
.000
.061
.049
.067
.046
.027
.097
.000
.052
.082
.000
.024
.025
0.062
Total
0.627

O O O O O O O OO OO oo oo o oo
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Waterman Moylan

Page 1

Marine House
Clanwilliam Place
Dublin 2 Ireland

18-093
The Grange

Date 25/03/2019
File Cascade N 1.CASX

Designed by E Caulwell
Checked by

Micro Drainage

Source Control 2018.1.1

Cascade Summary of Results for Main Complex 1.SRCX

Upstream Outflow To Overflow To
Structures

Swale 4 1.SRCX (None) (None)
Storm Max Max Max Max Status

Event Level Depth Control Volume

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

15 min Summer 64.426 0.326 1.5 130.6 O K
30 min Summer 64.543 0.443 1.5 177.2 O K
60 min Summer 64.662 0.562 1.5 224.6 O K
120 min Summer 64.790 0.690 1.5 275.9 O K
180 min Summer 64.868 0.768 1.6 307.2 O K
240 min Summer 64.924 0.824 1.6 329.7 O K
360 min Summer 65.003 0.903 1.7 361.3 O K
480 min Summer 65.057 0.957 1.7 382.9 O K
600 min Summer 65.097 0.997 1.7 398.6 O K
720 min Summer 65.126 1.026 1.8 410.4 O K
960 min Summer 65.166 1.066 1.8 426.4 O K
1440 min Summer 65.201 1.101 1.8 440.2 O K
2160 min Summer 65.197 1.097 1.8 439.0 O K
2880 min Summer 65.179 1.079 1.8 431.6 O K
4320 min Summer 65.148 1.048 1.8 419.3 O K
5760 min Summer 65.118 1.018 1.8 407.3 O K
7200 min Summer 65.086 0.986 1.7 394.5 O K
8640 min Summer 65.053 0.953 1.7 381.2 O K

Storm
Event

15 min Summer 94.889

30 min Summer 64.406

60 min Summer 41.084
120 min Summer 25.560
180 min Summer 19.213
240 min Summer 15.655
360 min Summer 11.703
480 min Summer 9.509
600 min Summer 8.090
720 min Summer
960 min Summer
1440 min Summer
2160 min Summer
2880 min Summer
4320 min Summer
5760 min Summer
7200 min Summer
8640 min Summer

Rain Flooded Discharge Time-Peak

(mm/hr) Volume Volume (mins)
(m3) (m3)
0.0 124.0 38
0.0 115.6 53
0.0 231.5 82
0.0 240.0 140
0.0 242.0 198
0.0 245.3 258
0.0 254 .4 374
0.0 262.3 492
0.0 268.1 610
7.087 0.0 272.5 728
5.749 0.0 278.6 966
4.281 0.0 284.2 1442
3.185 0.0 532.7 1980
2.580 0.0 540.9 2340
1.915 0.0 532.6 3120
1.549 0.0 838.5 3936
1.314 0.0 889.1 4776
1.148 0.0 926.7 5624
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Waterman Moylan

Page 2

Marine House
Clanwilliam Place
Dublin 2 Ireland

18-093
The Grange

Date 25/03/2019
File Cascade N 1.CASX

Designed by E Caulwell
Checked by

Micro Drainage

Source Control 2018.1.

1

Cascade Summary of Results for Main Complex 1.SRCX

Storm
Event

10080
15

30

60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200
8640
10080

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Summer
Winter
Winter
Winter
Winter
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Summer
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
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Max Max Max Max Status
Level Depth Control Volume

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

65.019 0.919 1.7 367.6 0 K
64.467 0.367 1.5 146.7 O K
64.598 0.498 1.5 199.0 0 K
64.731 0.631 1.5 252.5 O K
64.877 0.777 1.6 310.6 O K
64.966 0.866 1.7 346.4 O K
65.031 0.931 1.7 372.4 0 K
65.123 1.023 1.8 409.3 O K
65.187 1.087 1.8 434.9 O K
65.235 1.135 1.8 454.0 O K
65.272 1.172 1.9 468.7 O K
65.324 1.224 1.9 489.5 O K
65.378 1.278 1.9 511.1 0O K
65.396 1.296 1.9 518.6 O K
65.379 1.279 1.9 511.5 O K
65.328 1.228 1.9 491.2 O K
65.283 1.183 1.9 473.1 0O K
65.232 1.132 1.8 452.9 O K
65.179 1.079 1.8 431.5 O K
65.124 1.024 1.8 409.7 O K

Rain Flooded Discharge Time-Peak

(mm/hr) Volume Volume (mins)
(m3) (m3)

1.024 0.0 882.9 6456
94.889 0.0 120.5 38
64.406 0.0 113.9 52
41.084 0.0 239.8 80
25.560 0.0 242.0 138
19.213 0.0 247.5 196
15.655 0.0 254.9 254
11.703 0.0 266.8 368

9.509 0.0 274.8 484

8.090 0.0 280.5 600

7.087 0.0 284.8 716

5.749 0.0 290.5 948

4.281 0.0 294.6 1402

3.185 0.0 559.2 2060

2.580 0.0 566.9 2656

1.915 0.0 560.9 3328

1.549 0.0 939.7 4264

1.314 0.0 995.7 5192

1.148 0.0 975.5 6064

1.024 0.0 944.1 6968
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Micro Drainage Source Control 2018.1.1

Cascade Rainfall Details for Main Complex 1.SRCX

Time Area Diagram

Total Area (ha) 0.752

Time Area Diagram

Total Area (ha) 0.000

Time (mins) Area
From: To: (ha)

0 4 0.000

Rainfall Model FSR Winter Storms

Return Period (years) 100 Cv (Summer)
Region Scotland and Ireland Cv (Winter)

M5-60 (mm) 17.500 Shortest Storm (mins)

Ratio R 0.300 Longest Storm (mins)

Summer Storms Yes Climate Change %

Time (mins) Area | Time (mins) Area | Time (mins) Area

From: To: (ha) |From: To: (ha) |From: To: (ha)
0 4 0.188 8 12 0.094 16 20 0.094
4 8 0.188 12 16 0.094 20 24 0.094

Yes
0.750
0.840

15
10080
+20
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Cascade Model Details for Main Complex 1.SRCX

Storage is Online Cover Level (m) 66.000

Tank or Pond Structure

Invert Level (m) 64.100

Depth (m) Area (m?2?) |Depth (m) Area (m?2) |[Depth (m) Area (m2?) | Depth (m) Area (m?2)
0.000 400.0 1.100 400.0 3.400 0.0 4.600 0.0
0.200 400.0 1.200 400.0 3.600 0.0 4.800 0.0
0.400 400.0 1.300 400.0 3.800 0.0 5.000 0.0
0.600 400.0 1.301 0.0 4.000 0.0
0.800 400.0 3.000 0.0 4.200 0.0
1.000 400.0 3.200 0.0 4.400 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0060-2000-1600-2000

Design Head (m) 1.600
Design Flow (1/s) 2.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 60
Invert Level (m) 63.900
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1l/s)
Design Point (Calculated) 1.600 2.0
Flush-Flo™ 0.263 1.5
Kick-Flo® 0.536 1.2
Mean Flow over Head Range - 1.5

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified. Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1l/s)
0.100 1.3 1.200 1.8 3.000 2.7 7.000 4.0
0.200 1.5 1.400 1.9 3.500 2.9 7.500 4.1
0.300 1.5 1.600 2.0 4.000 3.0 8.000 4.2
0.400 1.5 1.800 2.1 4.500 3.2 8.500 4.3
0.500 1.3 2.000 2.2 5.000 3.4 9.000 4.4
0.600 1.3 2.200 2.3 5.500 3.5 9.500 4.6
0.800 1.5 2.400 2.4 6.000 3.7
1.000 1.6 2.600 2.5 6.500 3.8
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1. Introduction

Waterman Moylan have been appointed by KW PRS ICAV acting for an on behalf of its sub-fund KW PRS
Fund 10 to provide Engineering services on the development of the lands to the north of The Grange
Development on Stillorgan Road (N11) Co. Dublin. This report has been prepared as part of a pre-planning
submission to Dun Laoghaire-Rathdown County Council, for the proposed development of 287 No.
residential units and a new Créche to accommodate 23 staff and 115 children at The Grange, Brewery
Road, Stillorgan.

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 site is in Stillorgan, Co.Dublin. It is bounded to the north by Brewery Road, to the east by Stillorgan
Road, to the southwest by the Leopardstown Tennis Club and to the southeast by existing residential
developments. The proposed development is approximately 2.5km from the coastline at Blackrock and
440m north of Mulchanstown Reservoir. Refer to Figure 1 for the location of the proposed development.

Figure 1: Site Location (image taken from Google Earth)

Location of Proposed
Development

2.2 Existing Development

The total site area is approximately 1.8 hectares and is currently 50% hardstanding. The site falls from
south east to northwest ranging in level from 74.00m in the south east to 66.00m in the northwest. The
Grange Marketing Suite and the now redundant site set up for the neighbouring development currently
occupy the site. There are also a number of well-established trees and foliage on site occupying an area of
approximately 257m?2.
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2.3 Proposed Development

It is proposed to construct 287 No. residential units with the associated tenant amenities over a double level
basement carpark. The proposals also include the construction of a new Créche to accommodate 23 staff
and 115 children on site. The developer will construct all associated infrastructure to service the
development including a network of foul water and surface water drains, watermain and a realigned access
road and footpaths.

The existing road levels around the site range from 66.01m — 74.00m OD. The ground floor of the proposed
building steps across the site to mimic the existing levels on site as much as reasonably practicable. The
lowest Ground Floor level is in the basement/ground floor level immediately adjacent to Brewery Road and
is at a level of 66.00m OD.

The site’s main vehicular access will be provided from Brewery Road. The existing access onto Brewery
Road will be modified to improve the junction layout and forward visibility. The majority of the carparking
onsite will be accessed from a ramp off the main site access road. There is a total of 84 No. parking spaces
at basement level and 8 surface level parking spaces, 560 No. bicycle parking spaces and 7 No. Motorcycle
Spaces provided. Pedestrian access will be provided along the building elevation facing onto Brewery Road
and from the footway provided on both sides of the vehicular entrance road. Pedestrian access will also be
provided to basement level via a pedestrian access ramp next to the vehicular access.
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3. Foul Water Drainage

3.1 Receiving Environment

There is an existing 225mm diameter foul sewer Brewery Road to the northwest of the subject site which
drains the residential properties on this road. There is also an existing private foul sewer within the site
which serves The Grange development to the south of the proposed development.

The proposed development can drain all foul drainage on site to the existing on-site private drainage
system, which eventually drains to the public foul sewer, or directly to the public foul sewer in Brewery Road
by gravity.

A Pre-Connection Enquiry form was submitted to Irish Water on 09" of September 2018 which outlined the
foul water discharge proposal. A response was received on 318t January 2019 stating that a connection to
the foul water sewer is feasible without an upgrade meaning the existing network has sufficient capacity to
drain the proposed development.

The proposed development will consist of 287 residential units and a new Créche to accommodate 23 staff
and 115 children. Based on Irish Waters Code of Practice, the peak foul flow from the proposed
development will be as follows:

Table 1:  Calculation of proposed Foul Water Flow

Flow Population . Total
Description per Unit infitration Discharge
I/h/day Factor
)
Residential Units 287 150 2.7 1.1 127,858.5
Creche 1 50 138 1.1 7,590

Totals 135,448.5 |/d

Calculation of Proposed Peak Foul Flow

Total Daily Discharge (from Table 1.) 135,449 Id
Dry Weather Flow (DWF) 1.57 s
Peak Foul Flow (=6 x DWF) 9.41 /s

Waterman Moylan Drawing No’s 18-093-P200, P201 and P202 illustrate the proposed layout for the foul
water sewer outfall for the subject site. The proposed foul water outfall from the development is a 225mm
diameter pipe laid at a minimum gradient of 1:200, giving a minimum capacity of 32 I/s. Therefore, the
proposed outfall has adequate capacity to cater for the flows from the development
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3.2 Network Design

Drains will generally consist of Ductile Iron pipework fixed to the underside of the ground floor slab. Drains
in other areas will be PE 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 laid strictly in
accordance with Irish Waters code of practice for Wastewater Infrastructure and Dun-Laoghaire Rathdown
County Council requirements for taking in charge.

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

4.1 Introduction

The existing site drains surface water, unrestricted, to the surface water sewer in Brewery Road. It is
proposed that the development will attenuate the surface water on site before discharging it, at a restricted
rate, via two outfalls, to the same surface water public sewer.

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

Q =2.78 x A x i (where A is the catchment area in Hectares and i is the rainfall intensity in mm/hr as
estimated for the 60min storm from WinDes using Met Eireann Data.)

A =8794m2 = 0.879ha (as measured from topographical survey)
i — 1 year return period = 12.163mm/h

30 year return period = 26.39mm/h

100 year return period = 34.237mm/h

Table 2: Existing Run-off Rates

Rainfall Event | Existing development run-off (l/sec)
Q1 2.78 x 0.879 x 12.163= 29.72

Q30 2.78 x 0.879 x 26.39= 64.49

Q100 2.78 x 0.879 x 34.237 = 83.66

4.2 Site Characteristics

The following parameters have been used in greenfield run-off rate calculations which can been seen in
Appendix A.

Table 3: Surface Water Catchment Details

Catchment
Site Area (Catchment) *' — Ha 1.80
SAAR - mm*2 835
SOIL Index*3 0.37
Climate Change 20%

*1 — The total site area within the application red line boundary.

*2 — From MetEireann data.
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*3 — The soil type map of Ireland indicated Soil Type 1 however the Sl would suggest this is not correct for
this site and soil conditions are more in line with those expected for Soil Type 3. Therefore 0.37 is used as
the Soil Index.

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,
however, the Site Investigation suggest a Soil Type 3 and therefore, a Soil Index of 0.37 was used. The
Site Investigation borehole logs can be found in Appendix A. The Greenfield run-off for the whole site is
5.65 I/s.

The greenfield run-off rate (Qbar) of 5.65 I/s is based on Soil Type 3 in line with the Site Investigation (SI)
results. The Sl indicated that the site is underlain by an overburden, generally of made ground or cobbles
and Granite Rock is present at a depth of between 0.8m and 2.6m below ground level.

In addition, there is a natural average slope of c. 1:30 across the site which will increase the rate of run-off
from site, even in its greedfield state.

Itis proposed to limit the discharge from site to 5.65 I/s as agreed with Johanne Codd of DLRCC split across
two outfalls by providing a Sustainable Drainage System (SUDS). A Hydrobreak will be installed on both
outfalls. This will greatly reduce the run-off from site when compared to the existing run-off as calculated in
4.1 above, reducing the impact of the development on the surrounding environment and reducing the risk
of the public surface water sewer surcharging during high storm events.

4.4 SUDS Assessment

In accordance with the Dun-Laoghaire Rathdown County Council, Greater Dublin Strategic Drainage Study
(GDSDS) guidelines and CIRIA documents, surface water run-off should be managed as close to its source
as possible, with the re-use of rainwater within the building 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 sustainable urban drainage systems; they are typically made up of one
or more structures built to manage surface water run-off.

The following drainage hierarchy was used to determine the most suitable and sustainable SUDS strategy.
This is in accordance with the GDSDS initiative that all new developments will conform to Best Management
Practices for urban storm water drainage.

1. The use of green roofs;

. Store rainwater for later use;

. Use infiltration techniques, such as porous surfaces in non-clay areas;

. Attenuate rainwater in ponds or open water features for gradual release;

. Attenuate rainwater by storing in tanks or sealed water features for gradual release;

. Discharge rainwater direct to a watercourse;

. Discharge rainwater to a surface water sewer/drain;

. Discharge rainwater to the combined sewer.

ONO O WN

Green Roofs
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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 SUDS Drawing 18-093-P205. The total roof and podium area on site is
5447.2m? and the area of green roof provided is 3828m? providing a 70% coverage in green roof. This is
in excess of the minimum requirement of 60% outlined in section 3.1 of DLRCC Green Roof guidance
document.

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.

¢ Due to the time for water to infiltrate and permeate the 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.”

Figure 2: Example Details of outlets from a green roof (CIRIA C697)
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Rainwater storage for later use

Rainwater harvesting is often considered the most sustainable solution as it will reduce the total volume of
water draining to the outfall as well as reducing the water demand for the proposed buildings. It must be
assumed, however, that any water harvesting tanks are full prior to a storm event, and therefore cannot be
considered as providing any rainwater attenuation.

Drainage to ground and attenuation in open features

As the site is underlain by Granite which is impermeable, infiltration techniques cannot be utilised on site.
However it is proposed to use the both the treatment and storage properties of swales on site to improve
the quality and reduce the volume of water to be discharged into the public surface water sewer.

In addition, permeable paving will be used both on the podium levels and for the Créche carpark to provide
interception treatment to surface water run-off. Permeable pavements are 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.

In the carparking area, instead of infiltrating, the permeable paving sub-base will be used for attenuation
purposes. It will include a perforated pipe to convey surface water via a swale next to the access road to
the attenuation tank on front of Block N. The permeable paving build-up detail which will be used for the
Créche carpark is shown below in Figure 3.

Figure 3: Proposed residential area permeable paving build-up

~%— Permeable Paving

~=—— §.2-2mm grit

T R U R N . Geoextile

~=—— 4f20mm coarse graded aggregate

1 I -l — .
I I Permeable Geotextile

- Formation

|

Perforated pipe

L=

Attenuate rainwater

It is proposed to provide attenuation in a concrete tank below the basement carpark for the apartment
blocks to the north east of the access road and a portion of the access road and pavement. A modular
attenuation tank will be provided to the south west of the access road on front of Block N to serve the
Creche, the realigned access road and block N. A sketch outlining the areas discharging to each SUDS
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feature accompanies the attenuation calculations provided in Appendix C. In addition, Waterman Moylan
Drainage Drawings 18-093-P200, P201 and P202 outline the proposals in greater detail.

4.5 Proposed Surface Water Strategy

There is an existing surface water sewer located on Brewery Road. It is proposed that the surface water
run-off from the development will drain via gravity to this sewer. As described in section 4.3, run-off will be
restricted to 5.65 I/s greatly reducing the run-off rate from site. It will be necessary to treat and then store
excess storm water within the site. This will be achieved by using a Sustainable drainage network of Green
Roofs, Swales and Permeable Paving all discharging the treated water to underground storage tanks.
Surface water run-off will be restricted by two separate hydrobrakes, which equate to a total outfall rate for
the proposed development of 5.65 I/s. The storm water system will be designed to cater for the 1 in 100-
year storm plus a 20% allowance for climate change.

The proposed sustainable urban drainage system will:
e Treat runoff and remove pollutants to improve quality,
e Restrict outflow and to control quantity and

® Increase amenity value.

Strict separation of surface water and wastewater will be implemented within the development. Drains will
be laid out to minimise the risk of inadvertent connection of waste pipes to the surface water system.

The calculations for the storage design are included in Appendix C. These indicate that for a return period
of 100 years plus a 20% allowance for climate change, a storage volume of 520m? is required in the concert
tank within the basement carpark and a storage volume of 149m? is required to the western section of the
site.

The surface water drainage design including the attenuation will cater for this development only. It is
considered that any potential future development can be self-contained with its own attenuation and outfall
to the existing public sewer on Brewery Road.

4.6 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;
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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 Roofs All surfaces that have green roofs

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

Sl slElss | Roads drained by filters strips/swales, where the longitudinal gradient of the
vegetated area is less than 1:100, are suitable for Interception delivery for
impermeable surface areas up to 5 times the base of the vegetated surface
area receiving the runoff. Components steeper than 1 in 100 cannot be
deemed to provide Interception unless additional effective Interception design
can be demonstrated.

As described in section 4.4 and 4.5 the proposed development will provide, Green Roofs, Permeable
Paving and Swales. In order to calculate the percentage area of site benefiting from each form of
interception storage the site areas are described in Table 3 below and demonstrated on Waterman Moylan
drawing 18-093-P205;
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Table 5: Interception Storage Provided

Total Hard : :
. Interception Interception Percentage
Area g mechanism Area Benefiting
Green Roof 1142 m?
Block H 1576.1 m2 - 80.97 %
Terrace area draining
) . 137 m?
to gravel filter strip.
Green Roof 1278 m?
Block J 1619 m2 - 90.3 %
Terrace area draining
) . 212 m?
to gravel filter strip.
Green Roof 980 m?
Block M 1383 m? - 77.78 %
Terrace area draining
) . 233 m?
to gravel filter strip.
Green Roof 428 m?
537 m2 - 83.95 %
Terrace area draining
\ . 23m?
to gravel filter strip.
Creche 332.1m2 | leace areadraining 223m?2 67 %
to gravel filter strip.
Hard Standing 547 m? Swale 526m?2 96.2 %
Total 5994.2m? 5182m? 82.7%

The existing access road is being realigned as part of the proposed development and a number of swales
and raingarden type tree pits will be installed along the length of the new access road to greatly improve
the interception storage on this part of the site. In addition, the rainfall from this road will be attenuated as
part of the development further reducing the impact of the site on the surrounding drainage network.

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

Failure of components, blockage from debris

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
surface that may lead to blockage of

structures.

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

control structures.

Inspect all inlets, outlets, vents, overflows Annually or after severe

and control structures to ensure they are in storms
good condition and operating as designed.

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

Table 7: Permeable Paving Maintenance Schedule

Once a year, after autumn leaf

Brushing and vacuuming (standard cosmetic fgll, or as. requwed, bgsed on
site specific observations of

sweep over whole surface) ' :
clogging or manufacturer’'s
recommendations.

Removal of weeds As required

Remediation work to any depressions,

rutting and cracked or broken blocks As required

considered detrimental to the structural q

performance or a hazard to users

Inspect silt accumulation rates and establish

. . . Annually
appropriate brushing frequencies
Monitor inspection chambers Annually
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Table 8: Green Roof Maintenance Schedule

Vegetation becoming either overgrown or dying

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

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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Table 9: Swale Maintenance Schedule

Remove the litter and debris Monthly, or as required
Cut grass — to retain height within Monthly (during growing
specified design range. season), or as required
Manage other vegetation and remove Monthly at start, then as
nuisance plants. required

Inspect inlets, outlets and overflows for

blockages, and clear if required. Monthly

Monthly for 6 months, quarterly

Inspect infiltration coverage for 2 years, then half yearly

Inspect inlets and facility surface for silt
accumulation, establish appropriate silt Half yearly
removal frequencies

Reseed areas of poor vegetation growth, As required or if soil is exposed
alter plant types to better suit conditions, if | over 10% or more of the swale
required treatment area
Repai i -

epalr erosion orl other damage by re As required
turfing or re-seeding
Re-level uneven surfaces and reinstate .

. As required

design levels
Remove build-up of sediment on upstream
gravel trench, flow spreader or at top of As required
filter strip
R ddi f oil trol :

emove and dispose of oils or petro As required

residues using safe standards practices
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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 both foul and surface water, unrestricted to the public foul
and surface water sewers respectively. The proposed development will significantly reduce the surface
water run-off to the public sewer as demonstrated in Table 10 below. The introduction of the SUDS
measures outlined earlier will also improve the quality of the discharge.

Table 10: Surface Water Run-off Rates

Engineering Assessment Report

Project Number: 18-093

Document Reference: 18-093r.002

Rainfall Existing run-off (I/sec) Proposed run-off (I/sec) | Difference (%)
Event
Q1 29.72l/s 1.3+1.5=238l/s - 90.5%
Q30 64.49l/s 1.6 +1.6=3.2l/s - 95.04%
Q100 83.66l/s 2+2=4lls - 95.22%
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7. Water Supply

7.1 Water Supply — General

There is an existing watermain on Brewery Road to the north of the subject site however a Pre-Connection
Enquiry form was submitted to Irish Water on 09th of September 2018 which outlined our proposals for the
provision of water supply and the response stated that a new connection from the 200mm MOPVC main
on Stillorgan Road approximately 140m from the site will be needed to serve the development.

Table 11: Total Water Demand

Population  Total

Flow :
Description No. of Units per Unit Discharge
IIh/day
(I/d)
Residential Units 287 150 2.7 116,235
Créche 1 50 138 6,900
Total 123,135 I/d

The total water requirement from the public supply, for the development, is estimated at 123 m3/day.

Waterman Moylan Drawing No’s 18-093-P100 shows the proposed indicative water supply layout for the
subject site.

It is noted from the Irish Water record drawings that there appears to be a large diameter (1200mm)
watermain passing under the existing building in the south west corner of the site. We are currently
engaging with Irish water to establish the exact location of this watermain and to agree how best to deal
with it in the context of the proposed development.
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8. Transport

8.1 Introduction

A site-specific Transport and Traffic Assessment (TTA) has been carried out by Waterman Moylan has also
been submitted as part of this application.

8.2 Site Access

The site will be accessed via the existing access road to The Grange off of Brewery Road. It is proposed
to re-configure the alignment of this access road as part of the landscaping proposals. The site access from
Brewery Road is located in a 50 km/h zone. A 2.4m x 49m sightline, which is in compliance with the
requirements of the Department of Transport ‘Design Manual for Urban Roads and Streets’
recommendation for a road of design speed of 50 km/h, is currently provided at the access road junction
onto Brewery Road. No development works will infringe upon this existing 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 8 below details the maximum car parking spaces permitted for the
proposed development.

Table 12: Car Parking Required and Provided.

Residential/Studio 19 1 space per 1-bed unit 19
Residential/1 Bed 125 1 space per 1-bed unit 125 92
Residential/2 Bed 143 1.5 space per 2-bed unit 215
Créche 23 1 space per 1 staff member 23 8
287 units
TOTAL 53 staff 382 100

In addition, 8 visitor/go-car spaces will be provided at surface level. As shown in Table 8 above, the
development will provide 92 No. car parking spaces for the proposed 287 No. apartments. This equates to
0.32 car parking spaces for every apartment. The total car parking spaces provided is approximately 26%
of the corresponding DLRCC maximum car parking provision of 382 spaces for the residential development
and 35% of the Créche spaces. Justification for the reduced parking provision and the parking management
strategy is set out in Waterman Moylan Report “Parking Strategy and Mobility Management Plan” which
accompanies this application.
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8.4 Cycle Parking

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 13: Total cycle parking spaces required (DLRCC)

Short stay parking Long stay parking Total parking
required required required
Apartments 287 58 287 345
R 23 staff
Créche 115 children 12 > 17
Total 70 290 362

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 11 below.

Table 14: Total cycle parking spaces required (National Standards)

Long stay parkin SO
Land Use e y.p & stay parking
required :
required
Residential/Studio 19 1 space per 1-bed unit 19 10
Residential/1 Bed 125 1 space per 1-bed unit 125 63
Residential/2 Bed 143 2 spaces per 2-bed unit 286 96
TOTAL 287 units 430 169

As the National standards are more onerous than the DLRCC standards for apartments the total number
of bike parking spaces provided are in line with the National Standards. It can be seen from Table 13 and
Table 14 that the total bicycle parking required for the full development is 345 spaces for the apartments
and 17 spaces Créche, totalling 362 spaces. As shown in table 15 a total of 580 spaces will be provided.
This is in excess of the DLRCC cycle standards which will encourage travel by bike.

Dun Laoghaire Rathdown County Council (DLRCC) have launched the first county-wide, station-less, bike-
sharing scheme in Ireland. The scheme called the Bleeperbike begun a six-month pilot in November 2018
and it is planned to expand the scheme across DLRCC. 39 cycle parking spaces will be provided at ground
level to accommodate visitors and those using the Bleeperbike scheme. The cycle parking will be provided
as outlined in Table 15 overleaf.
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http://www.bleeperbike.com/

Table 15: Total cycle parking spaces provided.

Level -1 Surface

Apartments 518 518

Créche 20 20

Surface level visitor spaces 42 42
Total 518 62 580
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APPENDICES
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A. Greenfield Calculations
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B. Attenuation Calculations — Supporting Map
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C. Attenuation Calculations — 1 in 100 Year Events
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D. Attenuation Calculations — 1 in 30 Year Events
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E. Attenuation Calculations —1in 1 Year Events
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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.

3. TYPE A GRANULAR FILL SHALL CONSIST OF WASHED PEA GRAVEL. ALL
MATERIAL SHALL PASS A 19mm B.S. SIEVE TEST AND SHALL BE RETAINED BY
A 4.75mm B.S. SIEVE TEST.

4. SELECTED FILL SHALL BE FREE FROM STONES GREATER THAN 25mm IN
SIZE, BUILDERS RUBBLE ~ VEGETABLE MATIER AND LUMPS OF CLAY
GREATER THAN 75mm IN SIZE AND SHALL BE COMPACTED IN 150mm
LAYERS.

5. IN OPEN SPACES BACKFILL SHALL CONSIST OF SUITABLE SELECTED
EXCAVATED MATERIAL. UNDER PAVED AREAS BACKFILL SHALL CONSIST OF
SUITABLE APPROVED GRANULAR FILL. GENERAL BACKFILL SHALL BE
COMPACTED IN LAYERS NOT EXCEEDING 300mm THICK.

6. CONCRETE BED AND SURROUND SHALL BE USED ON ALL PIPES WHERE
COVER TO THE SOFFIT OF THE PIPE IS LESS THAN 1.2m IN ROADS,
FOOTPATHS AND GRASS MARGINS AND 0.9m IN OPEN SPACES AND FIELDS.

7. ALL CONCRETE FOR PIPE BEDDING, HAUNCHING AND SURROUNDS SHALL
BE GRADE 20N/20.

8. ALL MANHOLES SHALL BE WATERTIGHT TO THE SATISFACTION OF THE
ENGINEER.

9. FORMWORK TO REINFORCED CONCRETE AND MASS CONCRETE SHALL BE
CLASS F2.

10. CLASS U2 FINISH TO THE TOP OF SLABS. REINFORCEMENT TO SLABS T0
ENGINEERS DETAILS.

11. 200mm THICK CL. 30/20 MASS CONCRETE FOUNDATIONS. 225 THICK

PRECAST R.C. ROOF SLAB IN CL 30/20 CONCRETE. COVER TO STEEL TO BE
40mm.

12. TOE HOLES TO BE PROVIDED IN BENCHING OF SEWERS GREATER THAN
450mm DIAMETER FOR ACCESS TO INVERT. SAFETY CHAIN ON SEWERS
600mm. DIAM. OR GREATER MILD STEEL SAFETY CHAIN SHALL BE 10MM.
NOMINAL SIZE GRADE M(H) NON CALIBRATED CHAIN, TYPE 1, COMPLYING
WITH BS4942 PART 2.

13. WHEN DEPTH OF MANHOLES TO INVERT IS GREATER THAN 3.5m, LADDERS
SHALL BE USED INSTEAD OF RUNGS. FIXED LADDERS SHOULD MEET THE
DIMENSIONAL REQUIREMENTS OF BS4211 EXCEPT THAT STRINGERS SHOULD
NOT BE LESS THAN 65 X 20mm IN SECTION AND RUNGS 25mm IN
DIAMETER.

15. ALL LADDERS, RUNGS, HANDRAILS, SAFETY CHAIN, ETC. SHALL BE HOT

THAN 450mm¢ FOR ACCESS TO  pippED GALVANISED TO BS729.
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PUNCH Consulting Engineers
STORM WATER AUDIT FEEDBACK FORM

Paragr.a ph Issue Recommended Alternative Measures Alternative Measures
No. in Measure . N
: Accepted (described) Accepted by Auditors
Audit (Yes/No) Accepted [or reason problem not ted] Yes/N
Report (Yes/No) ason p ot accepte (Yes/No)
is i  Yes
nt i
2.1.12 Y Y ng
70% green roof coverage. Table 5 of the EAR has also been
updated to reftect these changes. See updated EAR attached.
Yes
2.1.13 Y Y See details of tank outside Block N attached on drawing P211.
Access can be provided from the cycle parking area for general Yes
2.1.14 Y Y ance. Ifala vehicleisreq d for pumping it can pa
U Road and vide a rising n through the ground
access to the cycle store from Brewery Road.
Rainwater harvesting was considered however it was ruled out in Yes
favour of incorporating green roofs in line with DLRCC policy.
2.21 Y N . . L .
Incorporating both green roofs and rainwater harvesting is considered
cost prohibitive.
Signed: Design Team Project Manager Date: 15/08/19
Please complete and return to the auditor
Auditor Signed Off: Date: 18 Jo& / 19

Dcum@m %Qﬂ

Ref: 192206 Storm Water Audit Sheet 3 of 3
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