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1.0 Preamble

On the instructions of Roger Mullarkey & Associates, on behalf of Durkan Group, a site investigation was
carried out by Ground Investigations Ireland Ltd. (Gll) in January 2025 at the site of the proposed

development in Kilternan, Dublin 18.

2.0 Overview
21. Background

It is proposed to construct a new development with associated services, access roads and car parking at
the proposed site. At the time of the site investigation the site consisted of four fields which were transected
by the ongoing construction of the new Glenamuck District Distributor Road (GDDR) in Dublin 18.

2.2. Purpose and Scope

The purpose of the site investigation was to investigate subsurface conditions utilising a variety of
investigative methods in accordance with the project specification. The scope of the work undertaken for

this project included the following:

o Visit project site to observe existing conditions
e Carry out 4 No. Trial Pits to a maximum depth of 1.60m BGL
e Carry out 4 No. Soakaway tests to determine a soil infiltration value to BRE Digest 365

e Report with recommendations

3.0 Subsurface Exploration

3.1. General

During the ground investigation a programme of intrusive investigation specified by the Consulting Engineer
was undertaken to determine the sub surface conditions at the proposed site. Regular sampling and in-
situ testing were undertaken in the exploratory holes to facilitate the geotechnical descriptions and to enable
laboratory testing to be carried out on the soil samples recovered during excavation and drilling.

The procedures used in this site investigation are in accordance with Eurocode 7 Part 2: Ground
Investigation and testing (ISEN 1997 — 2:2007) and B.S. 5930:2015+A1:2020.

3.2. Trial Pits

The trial pits were excavated using a JCB 3CX excavator at the locations shown in the exploratory hole
location plan in Appendix 1. The locations were checked using a CAT scan to minimise the potential for

encountering services during the excavation. The trial pits were sampled, logged and photographed by a



Geotechnical Engineer/Engineering Geologist prior to backfilling with arisings. Notes were made of any
services, inclusions, pit stability, groundwater encountered, and the characteristics of the strata

encountered and are presented on the trial pit logs which are provided in Appendix 2 of this Report.

3.3. Soakaway Testing

The soakaway testing was carried out in selected trial pits at the locations shown in the exploratory hole
location plan in Appendix 1. These pits were carefully excavated and filled with water to assess the
infiltration characteristics of the proposed site. The pits were allowed to drain and the drop in water level
was recorded over time as required by BRE Digest 365. The pits were logged prior to completing the
soakaway test and were backfilled with arising’s upon completion. The soakaway test results are provided

in Appendix 3 of this Report.

3.4. Surveying

The exploratory hole locations have been recorded using a KQGeo M8 GNSS System which records the
coordinates and elevation of the locations to Irish Transverse Mercator (ITM) as required by the project
specification. The coordinates and elevations are provided on the exploratory hole logs in the appendices
of this Report.

4.0 Ground Conditions
4.1. General

The ground conditions encountered during the investigation are summarised below with reference to in-situ
and laboratory test results. The full details of the strata encountered during the ground investigation are

provided in the exploratory hole logs included in the appendices of this report.

The sequence of strata encountered was consistent across the site and generally comprised;
e Topsoil

e Cohesive Deposits

TOPSOIL: Topsoil was encountered in all the exploratory holes and was present to a maximum depth of
0.30m BGL.

COHESIVE DEPOSITS: Cohesive deposits were encountered beneath the topsoil and were described
typically as brown / greyish brown / brown mottled grey / grey sandy gravelly CLAY with low cobble and
boulder content. The secondary sand and gravel constituents varied across the site and with depth, with
granular lenses occasionally present in the glacial till matrix. These deposits had low (<5%), medium (5%-

20%) or high (20%-50%) cobble and boulder content, where noted on the exploratory hole logs.



4.2. Groundwater

Groundwater strikes are noted on the exploratory hole logs where they occurred. It should be noted that
these exploratory holes did not remain open for sufficiently long periods of time to establish the
hydrogeological regime and groundwater levels would be expected to vary with the tide, time of year,

rainfall, nearby construction and other factors.



5.0 Recommendations & Conclusions
5.1. General

The recommendations given and opinions expressed in this report are based on the findings as detailed in
the exploratory hole records. Where an opinion is expressed on the material between exploratory hole
locations, this is for guidance only and no liability can be accepted for its accuracy. No responsibility can
be accepted for conditions which have not been revealed by the exploratory holes. Limited information has
been provided at the ground investigation stage and any designs based on the recommendations or
conclusions should be completed in accordance with the current design codes, taking into account the

variation and the specific details contained within the exploratory hole logs.
5.2. Soakaway Design

At the locations of all soakaway tests, the water level dropped too slowly to allow calculation of ‘f’ the soil
infiliration rate. These locations are therefore not recommended as suitable for soakaway design and
construction.

5.3. Excavations

Short term temporary excavations in the cohesive deposits will remain stable for a limited time only and will
require to be appropriately battered or the sides supported if the excavation is below 1.25m BGL or is
required to permit man entry. Excavations in the soft Cohesive Deposits will require to be appropriately
battered or the sides supported due to the low strength of these deposits. The groundwater and stability
noted on the trial pit logs should be consulted when determining the most appropriate construction methods

for excavations.

The recommendations provided in this report should be verified in the design of the proposed buildings,
using the full details of the loading conditions and taking into consideration the allowable tolerable
settlements/movements that the building can accommodate. The founding strata should be inspected and

verified by a suitably qualified engineer prior to construction of the building foundations.



APPENDIX 1 - Figures






APPENDIX 2 — Trial Pit Records



. . Site Trial Pit
Ground Investigations Ireland Ltd Number
e . Cowley Lands Glenamuck Road SA01
www.gil.1e
Machine : JCB 3CX Dimensions Ground Level (mOD) | Client Job
Excavator 1.90m x 0.50m x 1.50m Roger Mullarkey Number
Method : Trial Pit LxWxD 14374-12-24
Location ates Engineer Sheet
22/01/2025
720601 E 723338 N 11
Depth Water i Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) s
} (0.20) TOPSOIL
L 020 Soft light greyish brown slightly sandy silty CLAY
- (0.40)
0.50 B L
C 060 Soft grey sandy gravelly CLAY with low subrounded cobble
— content (Damp)
—  (0.40)
Water strike(1) at 1.00m. — 100 Ermdark grey slightly sandy gravelly CLAY with medium
— subangular to subrounded cobble content
L (0.50)
— 150
1.50 B C Complete at 1.50m
Plan Remarks

Groundwater encountered. Seepage at 1.00m BGL

Trial Pit Stable

Tril Pit complete at 1.50m BGL

Soakaway test carried out in accordance with BRE Digest 365

Scale (approx)

Logged By Figure No.

1:25 JG 14374-12-24.SA01

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



. . Site Trial Pit
Ground Investigations Ireland Ltd Number
e . Cowley Lands Glenamuck Road SA02
www.gil.1e
Machine : JCB 3CX Dimensions Ground Level (mOD) | Client Job
Excavator 1.60m x 0.50m x 1.50m Roger Mullarkey Number
Method : Trial Pit LxWxD 14374-12-24
Location ates Engineer Sheet
22/01/2025
720459 E 723259 N 11
Depth Water i Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
} (0.20) TOPSOIL
— 0.20 = - - -
= irm brown slightly sandy slightly gravelly CLAY with low
— subrounded cobble content
E (050)
0.50 B -
— 070 = . .
L Firm brown mottled grey slightly sandy slightly gravelly
— CLAY
= (0:80)
— 150
1.50 B C Complete at 1.50m
Plan Remarks

No groundwater encountered

Trial Pit Stable

Tril Pit complete at 1.50m BGL

Soakaway test carried out in accordance with BRE Digest 365

Scale (approx) Logged By Figure No.

1:25 JG 14374-12-24.SA02

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



. . Site Trial Pit
Ground Investigations Ireland Ltd Number
e . Cowley Lands Glenamuck Road SA03
www.gil.1e
Machine : JCB 3CX Dimensions Ground Level (mOD) | Client Job
Excavator 1.80m x 0.50m x 1.50m Roger Mullarkey Number
Method : Trial Pit LxWxD 14374-12-24
Location ates Engineer Sheet
22/01/2025
720672 E 723209 N 11
Depth Water i Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
F TOPSOIL
- (0.30)
030 . : :
L Soft light brown slightly sandy slightly gravelly CLAY
— (040
0.50 B - ( )
— o070 : . .
L Soft to firm greyish brown sandy slightly gravelly CLAY
- (0.80)
Water strike(1) at 1.10m. L
— 150
1.50 B C Complete at 1.50m
Plan Remarks

Groundwater encountered, seepage at 1.10m BGL

Trial Pit unstable; spalling at 0.70m BGL
Tril Pit complete at 1.50m BGL

Soakaway test carried out in accordance with BRE Digest 365

Scale (approx)

Logged By

1:25

JG

Figure No.

14374-12-24.SA03

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



. . Site Trial Pit
Ground Investigations Ireland Ltd Number
e . Cowley Lands Glenamuck Road SA04
www.gil.1e
Machine : JCB 3CX Dimensions Ground Level (mOD) | Client Job
Excavator 1.80m x 0.50m x 1.50m Roger Mullarkey Number
Method : Trial Pit LxWxD 14374-12-24
Location ates Engineer Sheet
22/01/2025
720535 E 723114 N 11
Depth Water i Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
F TOPSOIL
- (0.30)
030 . . :
L Soft light brown slightly sandy slightly gravelly CLAY
— (040
0.50 B - ( )
— 070 . .
L Soft greyish brown sandy slightly gravelly CLAY
= (0:80)
, — 150
1.50 B Water strike(1) at 1.50m. - Complete at 1.50m
Plan Remarks

Groundwater encountered, seepage at 1.50m BGL

Trial Pit unstable; spalling at 0.70m BGL
Tril Pit complete at 1.50m BGL

Soakaway test carried out in accordance with BRE Digest 365

Scale (approx)

Logged By

1:25

JG

Figure No.

14374-12-24.SA03

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



Cowley Lands Kilternan — Trial Pit Photographs
SA01

SA01



Cowley Lands Kilternan — Trial Pit Photographs
SA01



Cowley Lands Kilternan — Trial Pit Photographs
SA02

SA02



Cowley Lands Kilternan — Trial Pit Photographs
SA02

SA02



Cowley Lands Kilternan — Trial Pit Photographs
SA03

SA03



Cowley Lands Kilternan — Trial Pit Photographs
SA03

SA03



Cowley Lands Kilternan — Trial Pit Photographs
SA04

SA04



Cowley Lands Kilternan — Trial Pit Photographs
SA04

SA04



APPENDIX 3 — Soakaway Testing Records



Cowley Lands Kilternan Soakaway Test Report

SA01
Soakaway Test to BRE Digest 365
Trial Pit Dimensions: 1.9m x 0.50m x 1.5m (L x W x D)

. Water level
Date Time (m bgl)
22/01/2025 0 -0.380
22/01/2025 5 -0.390
22/01/2025 44 -0.400
22/01/2025 123 -0.400
22/01/2025 185 -0.410
22/01/2025 242 -0.420
22/01/2025 274 -0.420
*Soakaway failed - Pit backfilled
Start depth Depth of Pit Diff 75% full 25%full
0.38 1.500 1.120 0.66 1.22
SA01
__0.000
£ .0.200
[
3 -0.400
-
o -0.600
c
§ -0.800
© -1.000
® -1.200
® -1.400
[5)
® 1,600
[
3 -1.800
-
£ -2.000
g 0 50 100 150 200 250 300 350 400 450

Time Elapsed (mins)



Cowley Lands Kilternan Soakaway Test Report

SA02
Soakaway Test to BRE Digest 365
Trial Pit Dimensions: 1.6m x 0.50m x 1.5m (L x W x D)

. Water level
Date Time (m bgl)
22/01/2025 0 -0.420
22/01/2025 2 -0.440
22/01/2025 5 -0.450
22/01/2025 111 -0.650
22/01/2025 145 -0.690
22/01/2025 255 -0.790
22/01/2025 297 -0.820
*Soakaway failed - Pit backfilled
Start depth Depth of Pit Diff 75% full 25%full
0.42 1.500 1.080 0.69 1.23
SA02
__0.000
£ .0.200
[
3 -0.400
-l
5 -0.600
c
3 -0.800
© -1.000
® -1.200
S -1.400
[5)
® 1,600
[
3 -1.800
-l
£ -2.000
g 0 50 100 150 200 250 300 350 400 450

Time Elapsed (mins)



Cowley Lands Kilternan Soakaway Test Report

SA03
Soakaway Test to BRE Digest 365
Trial Pit Dimensions: 1.8m x 0.50m x 1.5m (L x W x D)

. Water level
Date Time (m bgl)
22/01/2025 0 -0.330
22/01/2025 2 -0.340
22/01/2025 10 -0.370
22/01/2025 29 -0.390
22/01/2025 199 -0.560
22/01/2025 231 -0.570
22/01/2025 275 -0.610
*Soakaway failed - Pit backfilled
Start depth Depth of Pit Diff 75% full 25%full
0.33 1.500 1.170 0.6225 1.2075
SA03
__0.000
£ .0.200
[
3 -0.400
-
o -0.600
c
§ -0.800
© -1.000
® -1.200
® -1.400
[5)
® 1,600
[
3 -1.800
-
£ -2.000
g 0 50 100 150 200 250 300 350 400 450

Time Elapsed (mins)



Cowley Lands Kilternan Soakaway Test Report

SA04
Soakaway Test to BRE Digest 365
Trial Pit Dimensions: 1.6m x 0.50m x 1.5m (L x W x D)

. Water level
Date Time (m bgl)
22/01/2025 0 -0.390
22/01/2025 5 -0.390
22/01/2025 55 -0.420
22/01/2025 142 -0.450
22/01/2025 173 -0.460
22/01/2025 215 -0.480
22/01/2025 273 -0.480
*Soakaway failed - Pit backfilled
Start depth Depth of Pit Diff 75% full 25%full
0.39 1.500 1.110 0.6675 1.2225
SA04
__0.000
£ .0.200
[
3 -0.400
-l
5 -0.600
c
3 -0.800
© -1.000
® -1.200
S -1.400
[5)
® 1,600
[
3 -1.800
-l
£ -2.000
g 0 50 100 150 200 250 300 350 400 450

Time Elapsed (mins)
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Kilternan Glenamuck LAP (Draft) MapNo.PL25010
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DLRCC CDP - Flood Map No.9
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OPW Summary Report
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Past Flood Event Local Area Summary Report

Report Produced: 8/3/2025 16:28
This Past Flood Event Summary Report summarises all past flood events within 2.5 kilometres of the map centre.

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

Map Legend
‘ Single Flood Event
@ Recurring Flood Event
. Past Flood Event Extents
Drainage Districts Benefited Lands*
Land Commission Benefited Lands*

Arterial Drainage Schemes Benefited Lands*

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

2 km

14 Results
Name (Flood_ID) Start Date Event Location

1. ‘ Flooding at Clonskeagh Road, Dublin 6 on 24th Oct 2011 (ID-11704)  23/10/2011  Exact Point
Additional Information: Reports (1) Press Archive (O)

7 ‘ Flooding at Kilgobbin Road, Stepaside, Co. Dublin on 24th Oct 2011 23/10/2011  Exact Point

(ID-11712)
Additional Information: Reports (1) Press Archive (O)

3. @ Brighton Cottages Foxrock Recurring (ID-2196) n/a Exact Point
Additional Information: Reports (7) Press Archive (O)

Approximate

4. ‘ Shanganagh Carrickmines Nov 1982 (ID-1706) 06/11/1982 Point

Additional Information: Reports (3) Press Archive (O)

Approximate

5. ‘ Shanganagh Carrickmines May 1993 (ID-1707) 25/05/1993 Point

Additional Information: Reports (7) Press Archive (O)

Approximate

6. ‘ Shanganagh Carrickmines Dec 1997 (ID-1708) 18/12/1997 Point

Additional Information: Reports (1) Press Archive (O)



https://www.floodinfo.ie/map/pf_addinfo_report/11704
https://www.floodinfo.ie/map/pf_addinfo_press/11704
https://www.floodinfo.ie/map/pf_addinfo_report/11712
https://www.floodinfo.ie/map/pf_addinfo_press/11712
https://www.floodinfo.ie/map/pf_addinfo_report/2196
https://www.floodinfo.ie/map/pf_addinfo_press/2196
https://www.floodinfo.ie/map/pf_addinfo_report/1706
https://www.floodinfo.ie/map/pf_addinfo_press/1706
https://www.floodinfo.ie/map/pf_addinfo_report/1707
https://www.floodinfo.ie/map/pf_addinfo_press/1707
https://www.floodinfo.ie/map/pf_addinfo_report/1708
https://www.floodinfo.ie/map/pf_addinfo_press/1708

Name (Flood_ID)

Start Date Event Location

7. ‘ Brighton Terrace Jan 1980 (ID-2152)

Additional Information: Reports (1) Press Archive (O)

01/01/1980 Approximate Point

8. ‘ Brighton Cottages Dec 1978 (ID-2154)

Additional Information: Reports (2) Press Archive (O)

26/12/1978 Exact Point

9. ‘ Kilternan Glencullen Road Nov 1982 (ID-2134)

05/11/1982 Approximate Point

10. @ Enniskerry Road Recurring (ID-2074) n/a Exact Point
Additional Information: Reports (2) Press Archive (O)

n @ Kilgobbin Road Recurring (ID-2068) n/a Exact Point
Additional Information: Reports (2) Press Archive (O)

12. @ Glenamuck Stream Glenamuck Road Recurring (ID-2069) n/a Exact Point
Additional Information: Reports (2) Press Archive (O)

13. @ Carrickmines River Sandyford Hall Recurring (ID-2199) n/a Exact Point

14. M\ Shanganagh Carrickmines Nov 2002 (ID-1703)

Additional Information: Reports (1) Press Archive (O)

26/11/2002 Approximate Point



https://www.floodinfo.ie/map/pf_addinfo_report/2152
https://www.floodinfo.ie/map/pf_addinfo_press/2152
https://www.floodinfo.ie/map/pf_addinfo_report/2154
https://www.floodinfo.ie/map/pf_addinfo_press/2154
https://www.floodinfo.ie/map/pf_addinfo_report/2134
https://www.floodinfo.ie/map/pf_addinfo_press/2134
https://www.floodinfo.ie/map/pf_addinfo_report/2074
https://www.floodinfo.ie/map/pf_addinfo_press/2074
https://www.floodinfo.ie/map/pf_addinfo_report/2068
https://www.floodinfo.ie/map/pf_addinfo_press/2068
https://www.floodinfo.ie/map/pf_addinfo_report/2069
https://www.floodinfo.ie/map/pf_addinfo_press/2069
https://www.floodinfo.ie/map/pf_addinfo_report/2199
https://www.floodinfo.ie/map/pf_addinfo_press/2199
https://www.floodinfo.ie/map/pf_addinfo_report/1703
https://www.floodinfo.ie/map/pf_addinfo_press/1703
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GDRS EIAR Hydrological Maps 14-2 & 14-2

'ACEI]| (}) Engncrs




Sy e argopo Wi wiesubug Guspsue) 1ieg

K T D RO,
fspuei gL 7 | |

“pustay ‘L g e e} | I |

fg pesedeid

- } 4N 17} XIONIddY
anss| o Bumesg
ONINNY1d

snigis Bumesq

ADOTOHAAH

auidsiq

NMOHS SV
£V e 8Edg

SIN31X3 dOOTd ONILSIX3
&L Bumesg

ueld Aay|

108014

|Puna) Kuno) sejue) apjEywo)
N
AP N
el

TEINNOD ALNNDD NMOGHLY-TEVHIOVT NNOVWIISLELDE J80LINK susan
‘pensesey sy Iy “puBtal) fenng eoLeup. @

ANYBHI S3RBHSI
ANYINI A8 WAOHddY ONY WAOHdJY 09 NOLLDAS

MdO 0L LI3rANS SH4O0M ONISSOHD ISHNOBLYM TV - 2
NDIS3] A31V130 01 123raNs 34y ANy ATNO

ONINNY D HOJ SNOISIA AYYNINITEEd 3 SONIMYED 1

0005:1

NY1d - 43Ad NMOLSNITHONO

SaoN
LH3AIND 0350d0ud
LH3IAIND ONILSIXT
NOILYOOT NOILO3S SSOM0 —— —5r

SINILX3 40014 00010 N
SIN3LX3 00074 00l

ONIdd¥IN 00074 40 LN3LX
(FoVNIVHA T¥D07) 3SUN0oNIALYM —<& —
(03ddWW Vdi3) ISUNODYTLYM =t e

pusfa

0005:}

NY1d - SAIYL 8 WYIHLS HONWYNITO

« FOXM,, 58800Y
siabuey anjoag




Sy E arpopPon wra  sieeuibug Buspsuog B0
005 50E |G EST+ INOHI
‘puig apae, Baas B 0 2=
RSB S| 7P D DU | |
000 O0F | §55+ IM0Hd
“pustay ‘L WG et panuwg Jeddyy | I |
fg pesedeid
3 ¢ 4N -7} XIONIddY
anss opy Bumeig
ONINNY1d
snielg Bumesg
ADOT0HAAH
auidsiq
NMOHS SY
£V e 8ledg
SIN3LX3 dOO0T4 d3S0d0oyd
&L Bumesg
ueld Aay|

108014

Jpuno) funo) seuo) ajEywo)
1P 2N
wal

TEINNOD ALNNDD NMOGHLY-TEVHIOVT NNOVWIISLELDE J80LINK susan
‘pensesey sy Iy “puBtal) fenng eoLeup. @

ANYBHI S3RBHSI

ANYINI A8 WAOHddY ONY WAOHdJY 09 NOLLDAS

MdO 0L LI3raNs SHHOM ONISSOHD 3SHNODHALYM TV
NDIS3] A31V130 01 123raNs 34y ANy ATNO

ONINNY D HOd SNOISIA AUVNINIEYEd FdY SONIMYEO

SaoN

NV1d - S3N8 NMOL

LS MONWVYNITO

143AIND 03SOH0Yd s
LYIATIND ONILSIXT mm
NOILYOOTNOILO3S SS080 —— —~
SINILX3 40014 00010 N

SIN3LX3 00074 00l

ONIdIWIN 00T 40 LNILXT wo s
(3OVNIVHA T¥207) 3SUN0DYILYM —<& —
(O3ddVW ¥d3) ISENOOYILYM =t =i

pusfa




2411 Glenamuck North - Stage 3 ROGER MULLARKEY & ASSOCIATES

Appendix 11.12

Uisce Eireann Records Maps
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Met Eireann Rainfall Data

'ACE]]| () Exoeees




Met Eireann
Return Period Rainfall Depths for sliding Durations
Irish Grid: Easting: 320661, Northing: 223188,

Interval Years
DURATION 6months, lyear, 2, 3, 4, 5, 10, 20, 30, 50, 75, 100, 120,
5 mins 2.4, 3.4, 4.0, 4.9, 5.5, 6.0, 7.6, 9.4, 10.6, 12.3, 13.8, 15.0, 15.8,
10 mins 3.3, 4.8, 5.6, 6.8, 7.7, 8.3, 10.5, 13.0, 14.7, 17.1, 19.2, 20.9, 22.0,
15 mins 3.9, 5.6, 6.6, 8.0, 9.0, 9.8, 12.4, 15.3, 17.3, 20.1, 22.6, 24.6, 25.9,
30 mins 5.2, 7.4, 8.6, 10.4, 11.6, 12.5, 15.7, 19.3, 21.7, 25.0, 28.1, 30.4, 32.0,
1 hours 6.8, 9.6, 11.1, 13.3, 14.9, 16.0, 19.9, 24.3, 27.1, 31.2, 34.8, 37.6, 39.5,
2 hours 9.0, 12.5, 14.4, 17.2, 19.0, 20.5, 25.2, 30.5, 34.0, 38.9, 43.2, 46.5, 48.7,
3 hours 10.6, 1l4.6, 6.8, 19.9, 22.0, 23.7, 29.0, 34.9, 38.8, 44.2, 48.9, 52.6, 55.1,
4 hours 11.9, 16.3, 8.7, 22.1, 24.4, 26.2, 32.0, 38.4, 42.6, 48.4, 53.5, 57.5, 60.1,
6 hours 14.0, 19.1, 21.7, 25.6, 28.2, 30.2, 36.7, 43.9, 48.5, 55.0, 60.7, 65.1, 68.0,
9 hours 16.5, 22.3, 25.3, 29.7, 32.7, 34.9, 42.2, 50.2, 55.4, 62.5, 68.8, 73.7, 76.9,
12 hours 18.5, 24.9, 28.2, 33.0, 36.2, 38.7, 46.5, 55.2, 60.8, 68.5, 75.3, 80.4, 83.9,
18 hours 21.8, 29.1, 32.8, 38.3, 41.9, 44.6, 53.5, 63.1, 69.3, 77.9, 85.4, 91.1, 94.9,
24 hours 24.5, 32.4, 36.5, 42.5, 46.4, 49.4, 59.0, 69.4, 76.1, 85.3, 93.3, 99.5, 103.5,
2 days 30.5, 39.4, 44.0, 50.5, 54.7, 58.0, 68.1, 79.1, 86.0, 95.5, 103.7, 109.9, 114.0,
3 days 35.6, 45.3, 50.3, 57.3, 1.8, 65.3, 76.1, 87.6, 94.8, 104.7, 113.2, 119.5, 123.8,
4 days 40.1, 50.7, 55.9, 63.4, 8.2, 71.8, 83.2, 95.2, 102.8, 113.0, 121.8, 128.4, 132.7,
6 days 48.3, 60.2, 66.0, 74.3, 79.6, 83.6, 95.9, 108.9, 117.1, 128.0, 137.3, 144.3, 148.8,
8 days 55.8, 68.8, 75.2, 84.1, 89.8, 94.1, 107.4, 121.2, 129.9, 141.4, 151.2, 158.5, 163.3,
10 days 62.8, 76.8, 83.6, 93.2, 99.3, 103.9, 118.0, 132.6, 141.7, 153.8, 164.0, 171.7, 176.7,
12 days 69.4, 84.4, 91.7, 101.9, 108.3, 113.1, 127.9, 143.3, 152.8, 165.4, 176.1, 184.0, 189.2,
16 days 82.0, 98.8, 106.8, 118.0, 125.1, 130.4, 146.5, 163.2, 173.4, 187.0, 198.5, 207.0, 212.5,
20 days 94.0, 112.3, 121.0, 133.2, 140.8, 146.6, 163.9, 181.7, 192.6, 207.1, 219.2, 228.2, 234.1,
25 days 108.3, 128.4, 137.9, 151.2, 159.5, 165.7, 184.4, 203.5, 215.2, 230.6, 243.5, 253.0, 259.3,
NOTES:

These values are derived from a Depth Duration Frequency (DDF) Model update 2023

For details refer to:

"Mateus C., and Coonan, B. 2023. Estimation of point rainfall frequencies in Ireland. Technical Note No. 68. Met Eireann’,
Available for download at:

http://hdl.handle.net/2262/102417

Glenamuck North -Site A Dec 2025

320661E,223188N
M5/60 = 16.0mm
r=0.276

SAAR =994
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CONFIRMATION OF FEASIBILITY

Phillip Assaf

Durkan Glenamuck Developments Ltd.
1st Floor Maple House

Lower Kilmacud Road

Stillorgan

Dublin

A94E3F2

, Uiscef O
Eireann

Irish Water

Uisce Eireann
Bosca OP 448

Oifig Sheachadta na
Cathrach Theas
Cathair Chorcai

Uisce Eireann
PO Box 448
South City
Delivery Office
Cork City

www.water.ie

1 December 2025

Our Ref: CDS25008771 Pre-Connection Enquiry
Site A Glenamuck North, Glenamuck Road, Kilternan, Dublin

Dear Applicant/Agent,

We have completed the review of the Pre-Connection Enquiry.

Uisce Eireann has reviewed the pre-connection enquiry in relation to a Water &
Wastewater connection for a Housing Development of 150 unit(s) at Site A
Glenamuck North, Glenamuck Road, Kilternan, Dublin, (the Development).

Based upon the details provided we can advise the following regarding
connecting to the networks;

e Water Connection - Feasible without infrastructure upgrade by
Uisce Eireann

- Proposed connection is to the newly diverted water main as part of
Kilternan/Glenamuck DLR GDRS Roads Project. The infrastructure must
be of adequate capacity and integrity, connected to the Uisce Eireann
network and in operation prior the connection.

- As per Uisce Eireann GIS records (please see Section B of this letter),
Uisce Eireann assets are present on the site. The Developer must
demonstrate that proposed structures and works will not inhibit access
for maintenance or endanger structural or functional integrity of the
assets during and after the works. For design submissions and queries
related to diversion/build near or over, please contact UE Diversion Team
via email address diversions@water.ie

Stiarthairi / Directors: Niall Gleeson (POF / CEO), Jerry Grant (Cathaoirleach / Chairperson), Gerard Britchfield, Liz Joyce, Michael Nolan,
Patricia King, Eileen Maher, Cathy Mannion, Paul Reid, Michael Walsh.

Qifig Chlaraithe / Registered Office: Teach Colvill, 24-26 Sraid Thalbéid, Baile Atha Cliath 1, D01 NP86 / Colvill House, 24-26 Talbot Street,
Dublin, Ireland DO1INP86

Is cuideachta ghniomhajochta ainmnithe ata faoi theorainn scaireanna é Uisce Eireann / Uisce Eireann is a designated activity company, limited by
shares.

Claraithe in Eirinn Uimh.: 530363 / Registered in Ireland No.: 530363.

UE/LH/OP448 /0323
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e Wastewater Connection - Feasible without infrastructure upgrade by
Uisce Eireann

- Proposed connection is to the newly diverted wastewater sewer as part
of Kilternan/Glenamuck DLR GDRS Roads Project. The infrastructure
must be of adequate capacity and integrity, connected to the Uisce
Eireann network and in operation prior the connection.

- As per Uisce Eireann GIS records (please see Section B of this letter),
Uisce Eireann assets are present on the site. The Developer must
demonstrate that proposed structures and works will not inhibit access
for maintenance or endanger structural or functional integrity of the
assets during and after the works. For design submissions and queries
related to diversion/build near or over, please contact UE Diversion Team
via email address diversions@water.ie

This letter does not constitute an offer, in whole or in part, to provide a connection
to any Uisce Eireann infrastructure. Before the Development can be connected
to our network(s) you must submit a connection application and be granted and
sign a connection agreement with Uisce Eireann.

As the network capacity changes constantly, this review is only valid at the time
of its completion. As soon as planning permission has been granted for the
Development, a completed connection application should be submitted. The
connection application is available at www.water.ie/connections/get-connected/

Where can you find more information?

e Section A - What is important to know?
e Section B - Details of Uisce Eireann’s Network(s)

This letter is issued to provide information about the current feasibility
of the proposed connection(s) to Uisce Eireann’s network(s). This is not
a connection offer and capacity in Uisce Eireann’s network(s) may only
be secured by entering into a connection agreement with Uisce Eireann.

For any further information, visit www.water.ie/connections, email
newconnections@water.ie or contact 1800 278 278.

Yours sincerely,

el

Dermot Phelan
Connections Delivery Manager


mailto:diversions@water.ie
http://www.water.ie/connections/get-connected/
http://www.water.ie/connections
mailto:newconnections@water.ie

Section A - What is important to know?

What is important to
know?

Why is this important?

Do you need a
contract to connect?

Yes, a contract is required to connect. This letter does not
constitute a contract or an offer in whole or in part to
provide a connection to Uisce Eireann’s network(s).

Before the Development can connect to Uisce Eireann’s
network(s), you must submit a connection application and
be granted and sign a connection agreement with Uisce
Eireann.

When should |
submit a Connection
Application?

A connection application should only be submitted after
planning permission has been granted.

Where can | find
information on
connection charges?

Uisce Eireann connection charges can be found at:
https://www.water.ie/connections/information/charges/

Who will carry out
the connection

All works to Uisce Eireann’s network(s), including works in
the public space, must be carried out by Uisce Eireann®*.

work?
*Where a Developer has been granted specific permission
and has been issued a connection offer for Self-Lay in the
Public Road/Area, they may complete the relevant
connection works

Fire flow The Confirmation of Feasibility does not extend to fire flow

Requirements

requirements for the Development. Fire flow requirements
are a matter for the Developer to determine.

What to do? - Contact the relevant Local Fire Authority

Plan for disposal of
storm water

The Confirmation of Feasibility does not extend to the
management or disposal of storm water or ground waters.

What to do? - Contact the relevant Local Authority to
discuss the management or disposal of proposed storm
water or ground water discharges.

Where do | find
details of Uisce
Eireann’s
network(s)?

Requests for maps showing Uisce Eireann’s network(s) can
be submitted to: datarequests@water.ie



mailto:datarequests@water.ie

What are the design
requirements for the
connection(s)?

The design and construction of the Water & Wastewater
pipes and related infrastructure to be installed in this
Development shall comply with the Uisce Eireann
Connections and Developer Services Standard Details
and Codes of Practice, available at
www.water.ie/connections

Trade Effluent
Licensing

Any person discharging trade effluent*™ to a sewer, must
have a Trade Effluent Licence issued pursuant to section
16 of the Local Government (Water Pollution) Act, 1977 (as
amended).

More information and an application form for a Trade
Effluent License can be found at the following link:

https://www.water.ie/business/trade-effluent/about/

**trade effluent is defined in the Local Government (Water
Pollution) Act, 1977 (as amended)



http://www.water.ie/connections
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Section B — Details of Uisce Eireann’s Network(s)

The map included below outlines the current Uisce Eireann infrastructure
adjacent the Development: To access Uisce Eireann Maps email
datarequests@water.ie
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Reproduced from the Ordnance Survey of Ireland by Permission of the
Government. License No. 3-3-34

Note: The information provided on the included maps as to the position of
Uisce Eireann’s underground network(s) is provided as a general guide only.
The information is based on the best available information provided by each
Local Authority in Ireland to Uisce Eireann.

Whilst every care has been taken in respect of the information on Uisce
Eireann’s network(s), Uisce Eireann assumes no responsibility for and gives no
guarantees, undertakings or warranties concerning the accuracy, completeness
or up to date nature of the information provided, nor does it accept any liability
whatsoever arising from or out of any errors or omissions. This information
should not be solely relied upon in the event of excavations or any other works
being carried out in the vicinity of Uisce Eireann’s underground network(s). The
onus is on the parties carrying out excavations or any other works to ensure the
exact location of Uisce Eireann’s underground network(s) 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.


mailto:datarequests@water.ie
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2411 Glenamuck North A - LRD Stage 3

ROGER MULLARKEY & ASSOCIATES

Foul/Wastewater Calculations

New Network - DOMESTIC Wastewater Flows - CATCHMENT A

Usage | Quantity | Occupancy | Population | Consumption Loading
(h) (P) (G) (PxG)(l/day)
(I/h/day)
Residential 46 Units 2.7No./Unit 124 150 18,630
Total = 18,630 |/day
Flowrate per day (l/s) 0.221/s
Growth Rate | 1 1
Infiltration (1) | 10% 0.02
Dry Weather Flow | PG +1 | 0.24 l/s
Peaking Factor (Pfpom) | 6
Design Foul Flow (I/s) | Pfoom 1.45 l/s
x PG
Misconnection Allowance (SW) | 1.5% 0.01U/s
Design Flow (l/s) 1.45 /s

Based on Irish Water Code of Practice Wastewater Infrastructure

New Network - DOMESTIC Wastewater Flows - CATCHMENT B

Usage | Quantity | Occupancy | Population | Consumption Loading
(h) (P) (G) (PxG)(l/day)
(I/h/day)
Residential 79 Units 2.7No./Unit 213 150 31,950
Total = 31,950 l/day
Flowrate per day (l/s) 0.37l/s
Growth Rate | 1 1
Infiltration (1) | 10% 0.04
Dry Weather Flow | PG +1 | 0.41 l/s
Peaking Factor (Pfpom) | 6
Design Foul Flow (I/s) | Pfoom | 2.46 /s
x PG
Misconnection Allowance (SW) | 1.5% 0.01U/s
Design Flow (l/s) 2.47 /s

Based on Irish Water Code of Practice Wastewater Infrastructure
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2411 Glenamuck North A - LRD Stage 3 ROGER MULLARKEY & ASSOCIATES

Water Demand Calculations

' New Network - DOMESTIC Water Demand

Usage | Quantity | Occupancy | Population | Consumption | Ave. Ave. Ave. Peak
(I//h/day) Daily Daily Day/Peak | Hour

Domestic | Domestic | Week Water
Demand | Demand | (l/s) Demand
(l/day) (I/s) (I/s)

Resi’ 135 2.7 365 150 54,750 0.63 0.79 3.95l/s

Units No./Unit
Peak Hour Water Demand (Domestic) 3.95 /s

Based on Irish Water Code of Practice for Water Infrastructure
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Hydrobrake Calculations
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This Hydro-Brake® Optimum includes:

Technical Specification
*Allin 3 mm Grade 304L stainless steel A
Flow (I/s)

Control Point Head (m) * Integral pivoting by-pass door allowing APPROVAL
I ) clear line of sight through to outlet, c/w BBAEE%’T'.'!.%AT.W
Primary Design 0.850 9.400 operating rope CERTIREATE PE /4555
» Media blasted for corrosion resistance
Flush-Flo™ 0.269 9.356 ) . o
« Variable flow rate post installation via
Kick-Flo® 0.592 7.934 adjustable inlet (if necessary) WrC
* Indicative Weight: 20 kg \/
Mean Flow 7.974 * Product Carbon Footprint: 76.1 kgCO2e  prisosinazz
hydro-int.com/patents B Based on a 3rd party verified EPD: hydro-int.com/epd
—t
POSITION & DIRECTION MASONRY STUD ANCHOR
OF INLET PIPE(S) WILL FIXING BOLTS*

BE SPECIFIED ON THE
CONTRACT DRAWINGS

HYDRO-BRAKE®OPTIMUM
FLOW CONTROL FITTED WITH

PIVOTING BYPASS DOOR*

225 1.D. OUTLET
(MINIMUM)

100mm MIN

BENCHING FOR FIXINGS

PULL HANDLE &
EYE BRACKET FOR
OPERATING ROPE*

ACCESS TO BE POSITIONED
ABOVE BYPASS DOOR

- 5A -
= 7 .
AN
4] L]
a :
—_—l . —_—
: —_— . —_— —
RUBBER GASKET, i, ’ - PIVOTING BYPASS
= : DOOR OPERATING
B 0 . f - 4 STEEL ROPE*
.o > | < s
— ¢ SPIGOT : :
s ’ 2 :..
| => = . € || .
= EE ® R T PIVOTING
D > . BYPASS DOOR*
2 | ~
e ~ Y -
S B = e
B A : R 20 P SR PP
\ SUMP
545
150
300 835
SECTION A-A SECTION B-B

IMPORTANT: <D LIMIT OF HYDRO INTERNATIONAL SUPPLY
THE DEVICE WILL BE HANDED TO SUIT SITE CONDITIONS
FOR SITE SPECIFIC DETAILS AND MINIMUM CHAMBER SIZE REFER TO HYDRO INTERNATIONAL
ALL CIVIL AND INSTALLATION WORK BY OTHERS
* WHERE SUPPLIED
HYDRO-BRAKE® IS A REGISTERED TRADEMARK FOR FLOW CONTROLS DESIGNED AND MANUFACTURED EXCLUSIVELY BY
HYDRO INTERNATIONAL

THIS DESIGN LAYOUT IS FOR ILLUSTRATIVE PURPOSES ONLY. NOT TO SCALE.

DESIGN The head/flow characteristics of this SHE-0144-9400-0850-9400 H d ro
Hydro-Brake® Optimum Flow Control are unique. Dynamic hydraulic modelling

ADVICE evaluates the full head/flow characteristic curve. .

' The use of any other flow control will invalidate any design based on this data lnternatlonal

° and could constitute a flood risk. A CRH COMPANY
DATE 03/12/2025 19:11
SITE Glenamuck Nth A - Tank 1 SHE-0144-9400-0850-9400
DESIGNER |Roger Mullarkey Hydro-Brake® Optimum
REF 2411 /25 21 1570

© 2025 Hydro International Ltd « Unit 2, Rivermead Court « Kenn Business Park « Windmill Road « Kenn « Clevedon « BS21 6FT « Tel: 01275 878371 « Website: hydro-int.com « Email: enquiries@hydro-int.com

info@rmullarkey.ie



http://www.hydro-int.com/en
https://hydro-int.com/en/patents
https://hydro-int.com/en/epds

Technical Specification

Original Setting Minimum Setting | Maximum Setting .
Control Point |Head (m)|Flow (I/s)|Head (m)|Flow (I/s)|Head (m)| Flow (I/s) Wrc

Primary Design | 0.850 9.400 0.850 8.040 0.850 | 10.612 BBA:‘J:.:‘S&’T‘.%N

Flush-Flo™ 0.269 9.356 0.466 7179 0.232 11.373 CERTFCATE N °:;2;;‘;“"°"‘ o o
Kick-Flo® 0.592 7.934 0.593 6.787 0.592 8.968
Mean Flow 7.974 6.426 9.235

hydro-int.com/patents
Head (m) Flow (Is)
0.000 0.000
0.029 0.568
0.059 2.090
0.088 4.228
10 0.117 6.526
0.147 8.395
0.176 9.079
0.205 9.241

o 0.234 9.326
0.264 9.355

0.293 9.344

= 06 0.322 9.307
1 0.352 9.253
T 0.381 9.191
0.410 9.121

04 0.440 9.041
0.469 8.943

0.498 8.814

0 0.528 8.634
0.557 8.381

0.586 8.029

0.616 8.081

00 / 0.645 8.258

0 2 4 6 8 10 1 0.674 8.431

Flow (%) 0703 | 8.601

0.733 8.767
0.762 8.929
0.791 9.089
0.821 9.245

0.850 9.398
DESIGN The head/flow characteristics of this SHE-0144-9400-0850-9400 Hydro-Brake® Optimum
Flow Control are unique. Dynamic hydraulic modelling evaluates the full head/flow
ADVICE characteristic cune. H d rog
| The use of any other flow control will invalidate any design based on this data Intemgﬂgﬂgyl
= and could constitute a flood risk.
DATE 03/12/2025 19:11
Site Glenamuck Nth A - Tank 1 SHE-0144-9400-0850-9400
DESIGNER | Roger Mullarkey .
Rer 5411725 21 1570 Hydro-Brake® Optimum

© 2024 Hydro Intemational, Rivermead Court, Kenn Business Park, Windmill Road, Kenn, Clevedon, BS21 6FT. Tel 01275 878371 Fax 01275 874979 Web www.hy dro-int.com Email designtools@hy dro-int.com
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APPROVAL
BBA P,
TESTING
CERTIFICATION
CERTIFICATE 08/4586

PT/503/0422

Vali: 011042022 - 311032027

. ags . This Hydro-Brake® Optimum includes:
Technical Specification Y P
*Allin 3 mm Grade 304L stainless steel
Control Point Head (m) Flow (I/S) * Integral pivoting by-pass door allowing
. . clear line of sight through to outlet, c/w
Primary Design 1.230 9.700 operating rope
» Media blasted for corrosion resistance
Flush-Flo™ 0.365 9.700 . : e
« Variable flow rate post installation via
Kick-Flo® 0.793 7.896 adjustable inlet (if necessary)
* Indicative Weight: 25 kg
Mean Flow 8.414 * Product Carbon Footprint: 101.76 kgCO2e
hydro-int com/patents B Based on a 3rd party verified EPD: hydro-int.com/epd
—t
POSITION & DIRECTION MASONRY STUD ANCHOR
OF INLET PIPE(S) WILL FIXING BOLTS*

IMPORTANT:

BE SPECIFIED ON THE
CONTRACT DRAWINGS

BENCHING

HYDRO-BRAKE®OPTIMUM
FLOW CONTROL FITTED WITH

PIVOTING BYPASS DOOR*

225 1.D. OUTLET
(MINIMUM)

100mm MIN
FOR FIXINGS

ACCESS TO BE POSITIONED
ABOVE BYPASS DOOR

PULL HANDLE &
EYE BRACKET FOR
OPERATING ROPE*

- S -
. LT
oe X
B :
—_—l . —_—
- - —_— . —_— —
: RUBBER GASKET N , PIVOTING BYPASS
- DOOR OPERATING
B 0 ) f - 4 STEEL ROPE*
B > . <. laa
— 4 SPIGOT : :
a2l 2
| = S « || Lo ]
= EE @ 4 T PIVOTING
D = . BYPASS DOOR*
g |7 ~
524 ~ B -
N s N ..V..A. 2 " = . = = —.°
. B 4 N e e T e B <
\ SUMP
645
150
300 930
SECTION A-A SECTION B-B

<> LIMIT OF HYDRO INTERNATIONAL SUPPLY
THE DEVICE WILL BE HANDED TO SUIT SITE CONDITIONS

FOR SITE SPECIFIC DETAILS AND MINIMUM CHAMBER SIZE REFER TO HYDRO INTERNATIONAL

ALL CIVIL AND INSTALLATION WORK BY OTHERS
* WHERE SUPPLIED

HYDRO-BRAKE® IS A REGISTERED TRADEMARK FOR FLOW CONTROLS DESIGNED AND MANUFACTURED EXCLUSIVELY BY

HYDRO INTERNATIONAL

THIS DESIGN LAYOUT IS FOR ILLUSTRATIVE PURPOSES ONLY. NOT TO SCALE.

DESIGN The head/flow characteristics of this SHE-0140-9700-1230-9700 H d ro
Hydro-Brake® Optimum Flow Control are unique. Dynamic hydraulic modelling

ADVICE evaluates the full head/flow characteristic curve. y A

' The use of any other flow control will invalidate any design based on this data lnternatlonal

° and could constitute a flood risk. A CRH COMPANY
DATE 03/12/2025 19:15
SITE Glenamuck Nth A - Tank 2 SHE-0140-9700-1230-9700
DESIGNER |Roger Mullarkey Hydro-Brake® Optimum
REF 2411

© 2025 Hydro International Ltd « Unit 2, Rivermead Court « Kenn Business Park « Windmill Road « Kenn « Clevedon « BS21 6FT « Tel: 01275 878371 « Website: hydro-int.com « Email: enquiries@hydro-int.com

info@rmullarkey.ie
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Technical Specification

Original Setting Minimum Setting | Maximum Setting .
Control Point |Head (m)|Flow (I/s)|Head (m)|Flow (I/s)|Head (m)| Flow (I/s) Wrc

Primary Design | 1.230 9.700 1.230 8.508 1.230 | 10.745 BBA:‘.&:&S&#‘.‘&.\.

Flush-Flo™ 0365 | 9700 | 0562 | 7.559 | 0.324 | 11.520 e LCERTIFICATION
Kick-Flo® 0793 | 7.896 | 0795 | 6.926 | 0792 | 8.749
Mean Flow 8.414 6.933 9.595

hydro-int.com/patents

Head (m) Flow (Is)

0.000 0.000
0.042 1.131
0.085 3.903
15 0.127 6.982
0.170 8.817

0.212 9.230
0.254 9.485
0.297 9.628

0.339 9.691
; 0.382 9.697
0.424 9.665

- 0.467 9.607
=1 0.509 9.531
T 0.551 9.436
0.594 9.317

0.636 9.161

05 0.679 8.949
0.721 8.658

0.763 8.261

0.806 7.957

0.848 8.150

0.891 8.338

o 0.933 8.521

0 2 4 6 8 10 1 0.976 8.700

Flow (i) 1.018 | 8.876

1.060 9.047
1.103 9.215
1.145 9.380
1.188 9.541
1.230 9.700

DESIGN The head/flow characteristics of this SHE-0140-9700-1230-9700 Hydro-Brake® Optimum
ADVICE ELc;v:a (gtoerrlitgtt)ilCa(r:elzJ rL\Jgi-que. Dynamic hydraulic modelling evaluates the full head/flow H d r o§
| The use of any other flow control will invalidate any design based on this data Intemgﬂgﬂgyl
. and could constitute a flood risk.
SCSIGTER | Roger Mularkey Hydro-Brake® Optimum

© 2024 Hydro Intemational, Rivermead Court, Kenn Business Park, Windmill Road, Kenn, Clevedon, BS21 6FT. Tel 01275 878371 Fax 01275 874979 Web www.hy dro-int.com Email designtools@hy dro-int.com
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Residential Development at “Southern Site”
Glenamuck North, Kilternan, Dublin 18

consulting engineers
S 9 Stage 1 Stormwater Audit

1 Introduction

1.1 Purpose of Report

This report presents a Stage 1 Stormwater Audit carried out for a proposed LRD (Site A) including 132 no.
residential units G3 and associated infrastructure at Glenamuck North, Kilternan, Co. Dublin.

Roger Mullarkey & Associates were appointed to provide Engineering Services, which includes design of
the surface water network and associated sustainable drainage systems (SuDS) proposed.

PUNCH Consulting Engineers have been appointed by Durkan Glenamuck Developments Ltd to carry out
an independent Stage 1 Stormwater Audit in line with Din Laoghaire Rathdown County Council
requirements.

1.2 Site Details

The site is located at Glenamuck North, Kilternan, Dublin 18, within lands zoned under Zoning Objective
A in the DUn Laoghaire-Rathdown County Development Plan 2022-2028. The planning application area
comprises approximately 3.3 hectares, with a total drained surface water area of 2.62 hectares. The
lands are currently greenfield and situated north of Glenamuck Road South, adjoining the under-
construction Glenamuck District Distributor Road (GDDR) and Glenamuck Link Distributor Road (GLDR).

The proposed development consists of a Large Residential Development (LRD) comprising 135 residential
units together with associated internal roads, landscaped open spaces, and supporting infrastructure.
The drainage design incorporates a fully separate foul and surface water system, with connections
facilitated by spur infrastructure provided under the GDRS project. The surface water network is divided
into two main catchments (1.34 ha and 1.28 ha) discharging via controlled outfalls. A comprehensive
Sustainable Drainage Systems (SuDS) strategy has been adopted, including bio-retention areas, roadside
swales, tree pits, permeable paving, filter drains, rainwater butts, and intensive green roofs, supported
by attenuation storage in two below-ground voided arch systems providing a combined capacity of 1,024
m3. The development also includes green roof systems achieving over 70% coverage on all flat roof areas,
hard and soft landscaping, and all ancillary works including attenuation, lighting, and boundary
treatments.

1.3 Report Details

The audit was carried out by Emma McMillan, checked by Drazen Trkulja, and approved by Niamh Cronin
between the dates of December 15t and December 5t 2025.

The Stage 1 Audit has been carried out in accordance with the Din Laoghaire-Rathdown County Council
(DLRCC) procedures outlined in the Dun Laoghaire Rathdown Development Plan 2022-2028, Appendix 7
“Stormwater Management Policy - Including Stormwater Audit Procedure”. The auditor has examined
only those issues within the design relating to surface water drainage and Sustainable Drainage Systems
(SuDS) implications of the scheme and has therefore not examined or verified the compliance of the
design to any other criteria. Design responsibility for the stormwater drainage and SuDS remains solely
with the Design Engineer.

Appendix A contains the copies of current drawings and documents examined by the auditor. Appendix
B contains the Stage 1 Surface Water Audit Feedback form.

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

254214-PUNCH-XX-XX-RP-C-0001 Page 1 December 2025
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1.4 Drawings & Documents Reviewed

Initial documents received 19-11-2025:

1. Stage 2 Opinion Response

RMA 24 enam North | RD Site A DRAINA NEE
2. RMA 2411 SSFRA Glenamuck North Site A LRD Stage 3
3. RMA 2411-100 Road and Block Levels GA LRD Stage 3
4. RMA 2411-101 SW Drainage GA LRD Stage 3

5. RMA 2411-102 Foul Drainage GA LRD Stage 3
6

7

8

RMA 2411-103 Watermain GA LRD Stage 3
RMA 2411-104 Exceedance Flow Route LRD Stage 3
. RMA 2411-105 SuDS Details Stage 3

9. RMA 2411-106 Catchment LRD Stage 3
10. RMA 2411-107 Hydrant Circles LRD Stage 3
11. RMA 2411-108 Attenuation Storage LRD Stage 3
12. RMA 2411-109 SW Longitudinal Sections Sheet 1 Stage 3
13. RMA 2411-110 SW Longitudinal Sections Sheet 2 Stage 3
14. RMA 2411-111 SW Longitudinal Sections Sheet 3 Stage 3
15. RMA 2411-112 Foul Longitudinal Sections Sheet 1 Stage 3
16. RMA 2411-113 Foul Longitudinal Sections Sheet 2 Stage 3
17. RMA 2411-115 Manhole Details Stage 3
18. RMA 2411-116 Road Details - Sheet 1 Stage 3
19. RMA 2411-117 Road Details - Sheet 2 Stage 3
20. Surface Cover Type Area Table

Updated documents received 5-12-2025:
1. RMA 2411 Glenamuck North LRD Site A DRAINAGE INFRASTRUCTURE Report

Note: Strikethrough text indicates documents that were superseded during the audit. These superseded documents
are not included in the final audit report.

254214-PUNCH-XX-XX-RP-C-0001 Page 2 December 2025
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2 Stage 1 Audit Findings

2.1 General Requirements as per DLRCC County Development Plan 2022-2028

Table 2-1 below outlines the result of a review of the scheme designer’s proposals against the general
requirements outlined in the DLRCC County Development Plan 2022-2028, Appendix 7, section 7.1.1.

Table 2-1 General Requirements for all developments greater than a single house

Requirements as per DLRCC 2022-2028 Development Addressed by Scheme

Plan Designer?

Climate Change

2.1.1 All developments must apply a minimum factor of 1.2 to their Y
drainage design and attenuation volumes to accommodate
climate change.

Urban Creep

2.1.2 Highlighted as part of this audit

All developments must apply a factor of 1.1 to their drainage
design and attenuation volumes to accommodate urban creep.

Blockage Analysis

Scheme Designers must submit details of the proposed surface
water drainage system in the event of blockage or partial
blockage of the system, commenting on any surcharging or flood
risk that may be identified, particularly in relation to freeboard
used in the simulation analysis. The proposal must include a
drawing confirming that safe overland flow routes do not
negatively impact properties both within and without the site.
The overland flow route plan should identify drop kerbs or ramps
required for channelling the flow and address low point areas in
the site and detail how properties, both within the development
and on adjacent lands, will be protected in the event of
excessive overland flows.

2.1.3 Highlighted as part of this audit

Utility Clash Check

The Scheme Designer must undertake a utilities clash check to
ensure all utilities’ vertical and horizontal separation distances
2.1.4 can be provided throughout the scheme. The Scheme Designer Highlighted as part of this audit
should demonstrate this with cross-sections at critical locations
such as junctions, site thresholds and connection points to public
utilities. Minimum separation distances must be in accordance
with applicable Codes of Practice.

Private Drains

Where an applicant’s land is crossed by a private drain, the
applicant is responsible for acquiring any rights or permissions

2.1.5 necessary to connect to, or to increase the discharge into, or to Highlighted as part of this audit
build over, or divert, or to ensure the adequate capacity is not
exceeded, or otherwise alter any private drains not in their
exclusive ownership or control, and for ensuring their adequacy.

2.1.6 Pumping of Surface Water N/A

2542 14-PUNCH-XX-XX-RP-C-0001 Page 3 December 2025
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2.1.7

2.1.8

2.1.9

2.1.10

2.1.11

2.1.12

2.1.13

Sustainable Drainage Systems (SuDS): The proposal must
demonstrate that they meet the requirements of the Greater
Dublin Strategic Drainage Study (GDSDS) policies in relation to
Sustainable Drainage Systems (SuDS). The design must
incorporate SuDS measures appropriate to the scale of the
proposed development such as green roofs, bioretention areas,
permeable paving, rainwater harvesting, swales, etc. that
minimise flows to the public drainage system and maximises local
infiltration potential.

The Scheme Designer should provide cross-sections and long-
sections, and commentary that demonstrates all proposed SuDS
measures have been designed in accordance with the relevant
industry standards and the recommendations of The SuDS Manual
(CIRIA C753)

Infiltration: The Scheme Designer should submit Site
Investigation Report and results, including infiltration tests, and
a plan showing the trial pits/soakaway test locations across the
site. The report should address instances where groundwater, if
any, was encountered during testing and its impact.

Hardstanding/Parking Areas: All proposed parking and
hardstanding areas should maximise local infiltration before
discharge to the surface water drainage system, via a specifically
designed permeable paving/porous asphalt system, in accordance
with the requirements of Section 12.4.8 of the County
Development Plan 2022-2028.

Basement: If basement carparking is provided, then all incidental
run-off from the basement should be shown to drain to the foul
system and not the surface water system

Run-off Factors: Where Scheme Designers propose to use reduced
run-off factors (or reduced impermeable contributing areas) for
areas of their site that drain to SuDS measures these factors must
be agreed with Municipal Services, preferable during the pre-
planning process. It should be noted that standard surface water
simulation software uses default Cv values of 0.84 for Winter and
0.75 for Summer. If the Scheme Designer proposes to use their own
reduced run-off rates, then the default Cv values should be
amended to a value of 1.0. Maintaining the default Cv values in
conjunction with the Scheme Designers proposed rates reduces the
run-off in simulations of rainfall events, giving inaccurate
simulation results which may lead to under sizing of the drainage
system and attenuation storage required.

Hydrological Parameters

Scheme Designers must use site specific or local data in their
Qbar, attenuation volume and surface water system design such
as:

SAAR

Soil Type

Rainfall Return Period Table (available from MET Eireann)
Rainfall intensity

e  Other hydrological parameters

Discharge Rate: Surface Water discharge from a development
must be restricted to 2 |/s/ha or the calculated Qbar, whichever
is greater. The Qbar should be calculated using the net area
drained and not the gross area of the site (i.e. red line boundary).

Highlighted as part of this audit

Highlighted as part of this audit

N/A

Highlighted as part of this audit

Highlighted as part of this audit

Highlighted as part of this audit

254214-PUNCH-XX-XX-RP-C-0001 Page 4

December 2025



IPUNCH

consulting engineers

Residential Development at “Southern Site”
Glenamuck North, Kilternan, Dublin 18

Stage 1 Stormwater Audit

2.1.14

2.1.15

2.1.16

2.1.17

2.1.18

This discharge rate should be marked on the drainage drawing on
the manhole in which the flow restricting device if located. The
manhole in which the flow restricting device is located should not
have a bypass pipe and, a penstock and silt trap should be
provided. Flow restricting devices with an orifice of less than
50mm in diameter should be avoided. Where this is not possible
then the Scheme Designer must submit a robust maintenance
regime to ensure blockages are avoided, to the satisfaction of dlr.
Scheme Designers are recommended to use the HR Wallingford UK
SuDS Greenfield runoff rate estimation tool to estimate Qbar for
their site: https://www.uksuds.com/drainage-calculation-
tools/greenfield-runoff-rate-estimation

Attenuation: If an attenuation system is proposed it should, where
possible, not be located under the internal roads but in/under
open space or parking areas. Attenuation systems must be inline.
The preference is for attenuation systems that allow for
infiltration and/or treatment within the site. The Scheme Designer
should note that certain landscaping items, such as trees, may not
be compatible with attenuation systems. The Scheme Designer
must provide fully dimensioned plans and sections of the
attenuation storage system. All relevant inlet and outlet levels,
dimensioned clearances between other utilities, and actual depths
of cover to the system should be provided. Details of the proposed
inlet and outlet manholes and arrangements to facilitate draw
down and maintenance should also be provided. Scheme Designers
are recommended to use the HR Wallingford UK SuDS Surface
water storage volume estimation tool to estimate the attenuation
storage required for their site:
https://www.uksuds.com/drainage-calculation-tools/surface-
water-storage.

Green Roof: The proposal must meet the requirements of
Appendix 7.2: Green Roof Policy of the County Development Plan
2022-2028.

Interception and Treatment: The Scheme Designer must
demonstrate that required interception and/or treatment of
surface water run-off is achieved in accordance with GDSDS policy.
To be in compliance with GDSDS Volume 2 Section 6.3.3 Table 6.3
Criterion 1, interception of the first 5-10mm is required. If
interception of first 5-10mm can’t be achieved, then treatment of
first 15mm is required.

Maintenance: Scheme Designers must submit a post-construction
maintenance specification and schedule for the drainage system,
including SuDS measures and attenuation system to DLRCC for
approval. This maintenance specification and schedule must be
included in the Safety File.

New Connections: Prior to submission of the planning application,
the Scheme Designer must obtain the sewer network records from
DLRCC and assess if a new connection to the public sewer is
technically feasible.

Highlighted as part of this audit

Highlighted as part of this audit

Highlighted as part of this audit

Highlighted as part of this audit
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Residential Development at “Southern Site”

consulting engineers

Glenamuck North, Kilternan, Dublin 18

Stage 1 Stormwater Audit

2.2 DLRCC 2022 Development Plan - Stormwater Audit Procedure Table

Table 2-2 Stormwater Audit Procedure Table - Completed by Scheme Designer

Wetland or open water (semi-natural; not chlorinated) maintained or established on site.

Semi-natural vegetation (e.g. hedgerows, trees, woodland, species-rich grassland) 2,579
maintained or established on site.

Reuse of existing soils and seed source to develop vegetation cover

Standard trees planted in connected tree pits with a minimum soil volume equivalent to at 3,321
least two thirds of the projected canopy area of the mature tree.

Standard trees planted in pits with soil volumes less than two thirds of the projected 9 No.
canopy area of the mature tree.

Intensive green roof or vegetation over structure. Substrate minimum settled depth of 1,007
150mm.

Non intensive Brown Roof (Biodiversity Roof). Substrate minimum settled depth of 150mm.

Design will be site specific and developed by a suitably qualified ecologist.

Extensive green roof with substrate of minimum settled depth of 80mm (or 60mm beneath

vegetation blanket)

Extensive green roof of sedum mat or other lightweight systems

Green wall -modular system or climbers rooted in soil.

Rain gardens and other vegetated sustainable drainage elements. 712
Flower-rich perennial planting. 3,943
Hedges (line of mature shrubs one or two shrubs wide). 662
Hedgerows or double hedgerow of native species (may have an associated ditch and bank)

Groundcover planting. 56
Amenity grassland entire area or sections managed for lesser mowing frequencies for 2,859
pollinators (e.g. six week meadow)

Amenity grassland (species-poor, regularly mown lawn). 4,171
Water features (chlorinated) or unplanted detention basins.

Permeable paving. 2,505
Sealed surfaces (e.g. concrete, asphalt, waterproofing, stone) 18,890
Blue roof

2542 14-PUNCH-XX-XX-RP-C-0001 Page 6 December 2025
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2.3 Urban Creep

Problem: Report states that a 10% factor for urban creep has applied in the MicroDrainage analysis;
however, this is not clearly reflected in the subsequent calculations within Appendix 11.1. Urban creep
of 10% is required for attenuation volume calculations as per Section 7.1.1 of the DLRCC Development
Plan 2022-2028. The report states an increase in the drained paved area to the rear of all houses by more
than 17% of the roof/path area draining to the back of each house to accommodate the overall 10%.

Recommendation: The designer to confirm that the 17% expansion of back gardens equates to minimum
10% of all impervious surfaces as per DLRCC Development Plan.

2.4 Blockage Analysis

Problem: The proposal does not currently confirm that overland flow routes currently shown will not
negatively impact properties both within and outside the site.

Recommendation: The designer should confirm that the overland flow routes do not negatively impact
properties within and outside the proposed development.

2.5 Utility Clash Checks

Problem: The report states that a utility clash test has been undertaken and refers to the following
drawings for further details: RMA 2411-109, RMA 2411-110, RMA 2411-111, RMA 2411-112, and RMA 2411-
116. However, the SWA team has not received drawings RMA 2411-111 and RMA 2411-112 for review.

The typical sections show ideal separation between the watermain and other utilities, as well as between
surface water and foul systems. Drawings RMA 2411-109 and RMA 2411-110 illustrate the typical
stormwater section, but these do not confirm a comprehensive utility clash check among all proposed
and existing utilities on the site.

Additionally, drawing RMA 2411-101 (SW Drainage GA LRD Stage 3) shows some stormwater pipes in close
proximity to each other, and the required separation distance should be confirmed.

Recommendation: Scheme designer to forward all relevant cross and long sectional drawings for review,
and confirm a utility clash check has been carried out and adequate separation distances are achieved
between the surface water network and SuDS features, and all other utilities, all in accordance with
relevant Uisce Eireann Code of Practice and Council requirements.

254214-PUNCH-XX-XX-RP-C-0001 Page 7 December 2025



Residential Development at “Southern Site”
Glenamuck North, Kilternan, Dublin 18

consulting engineers
S 9 Stage 1 Stormwater Audit

2.6 Hydrogeological Parameters Item No. 1

Problem: The soil on site, currently classified as Class 3 for calculation purposes, may fall under Class 4
based on FSI Teagasc Soil Data. Additionally, the Winter Rain Acceptance Potential (WRAP) Map suggests
the soil could be Class 5, while the Flood Studies Report could be interpreted as Type 4, and the site
investigation encountered firm to stiff sandy gravelly clay with very limited secondary granular material.
All soakaway tests indicated to have drained too slowly to allow calculation of an infiltration rate and
were reported as unsuitable for soakaways. Above findings appear to be consistent with Soil Class 4.

Recommendation: The scheme designer to provide justification for the use of Class 3 in preference to
the mapped and observed Soil Class 4.

2.7 Hydrogeological Parameters Item No. 2

Problem: The submitted calculations adopt an M5-60 value of 17.7 mm and an r value of 0.272. An
independent check using the latest Met Eireann rainfall data (based on DDF Model update 2023) for the
site-specific coordinates returned M5-60 = 16.0 mm and r = 0.276.

Recommendation: The scheme designer to review the rainfall parameters against the current Met
Eireann data for the exact site coordinates, update the M5-60 and r values if required, and revise all
affected runoff calculations and references in the Engineering Infrastructure Report and Stormwater
Impact Assessment accordingly.

2.8 Green Roofs

Problem: It is unclear what type of green roof is proposed, as there are inconsistencies within the body
of the engineering infrastructure and stormwater impact assessment document, appendix 11.19, and the
drawings. If the proposed Green roof has over 70% coverage and is classified as extensive, the run off
coefficient of 83% would be require modification.

The following required item for compliance with Section 4.0 of DLR’s Green Roof Policy 2022 have not
been submitted for review:

1. Further details on access for maintenance - which buildings would have access via. Stairs and
which would require a cherry picker etc.

Recommendation: Scheme designer to clarify and show exact type, extent of green roof area and overall
roof area being proposed to ensure the green roof coverage meets the requirements of Appendix 7.2:
Green Roof Policy of the County Development Plan 2022-2028. Additionally:

i) Consider providing the necessary information to satisfy the requirements of DLR’s Green Roof
Policy 2022, as outlined above.

ii) Designer to revise the reports and drawings for consistency on green roof type, including
interception calculations, run-off coefficients, among other.

2.9 Interception

Problem: The interception calculations present total provided volumes that substantially exceed the site
requirement, derived by summing the individual contributions from various SuDS components. It is not
clear whether the contributory impermeable areas assigned to each component (particularly green roofs,
swales, bioretention areas, filter drains and permeable pavements) comply with the maximum
permissible ratios set out in Table 24.6 of CIRIA C753 (SuDS Manual). Green roofs, for example, can only
provide interception for the roof area they cover. For swales, bioretention areas and filter drains, Table

254214-PUNCH-XX-XX-RP-C-0001 Page 8 December 2025
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24.6 of CIRIA C753 limits the contributory impermeable area that can be treated for interception to a
maximum of 5 times the SuDS feature area (or 1 times the area for permeable pavements).

Recommendation: Please provide clarification, demonstrating that the proposed interception provision
complies with the contributory-area limits in Table 24.6 of CIRIA C753. Revised calculations should be
submitted if necessary.

2.10 Maintenance Schedule

Problem: Scheme Designers must submit a post-construction maintenance specification and schedule for
the drainage system, including SuDS measures and attenuation system to DLRCC for approval. This
maintenance specification and schedule must be included in the Safety File.

Recommendation: Scheme designer to consider including a maintenance schedule for the drainage
system, including SuDS measures, for review.

2.11 Water Table

Problem: The designer should ensure the formation level of the permeable paving is 1000mm above the
highest ground water level. It is stated that the groundwater strikes were noted on the exploratory hole
logs, but the samples did not remain open for sufficiently long periods of time to establish the regime

and groundwater is expected to vary

Recommendation: Consider further site investigation to ensure the ground water level is not less than

1000mm below the formation level of the permeable carpark build-up.

2.12 CBR Values - Permeable Paving

Problem: Californian bearing ration (CBR) varies inversely with moisture content (as the latter increases
the CBR value decreases). The equilibrium CBR value is the long-term value that occurs once the
pavement is constructed, and the moisture content of the subgrade soil comes in to equilibrium with the
suction forces within the subgrade air spaces. Carrying out CBR tests will allow for appropriate permeable
paving design including capping material if and where required. This capping is typically quite

impermeable when compacted.

Recommendation: Consider undertaking CBR tests on site to allow for appropriate permeable paving

design. These CBR tests are to be carried out in accordance with BS 1377-4:1990.
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2.13 Taking in Charge

Problem: It is not clear which SuDS measures are proposed to be private and which SuDS devices are
proposed to be taken in charge by Dun Laoghaire Rathdown County Council.

Recommendation: Please confirm whether all proposed SuDS within the redline boundary will remain
private or specify which SuDS devices are proposed to be adopted by Dun Laoghaire-Rathdown County
Council. A Taking in Charge Drawing is referenced within the report but was not included in the
documents provided for the SWA.

2.14 Land Drain and Storm Water Layout

Problem: On drawing RMA 2411-101 SW Drainage GA LRD Stage 3 it shows the New Land Drain and the
storm water pipe running in parallel to each other around SMh07 and LDMh05, with the land drain
discharging into the Glenamuck Stream

Recommendation: Scheme designer to confirm that the diversion and direct discharge of the land drain
to the Glenamuck Stream has been agreed with DLRCC Water Services Department as currently shown on
drawing RMA 2411-101.

2.15 Gradients and ground modelling

Problem: As per Chapter 29.2, Section E of The SuDS Manual, successfully integrating SuDS measures
including swales, infiltration trenches and infiltration blankets require areas of ground modelling to

ensure proposed SuDS measures are located in appropriate areas to ensure adequate drainage of the site.

Recommendation: It is recommended that the integration of each SuDS component be considered, and
its contouring adjusted to allow the levels to flow towards to SuDS measure, in a naturalistic manner
that is visually attractive, and accords with the local surrounding landscape. Ensuring that contouring of

swales does not conflict with proposed or existing utilities

2.16 Drainage Layout

Problem: On drawing RMA 2411-101 SW Drainage GA LRD Stage 3 pipe run between SMh 15 and SMh16
appears to be connecting to proposed surface water manhole “SMh 16” at an acute angle.

Recommendation: Scheme designer to consider all pipe connections to be at a minimum of 90 degrees

or greater.

2.17 Bypass Interceptors
Problem: Petrol Interceptor has not been included in the design of the stormwater drainage system.

Recommendation: Designer to provide a justification for not including petrol interceptors prior to
discharge to the watercourse.
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2.18 Minimum Velocity

Problem: Table 6.4 of the GDSDS requires a minimum velocity (pipe full) of 1.0m/s. It is unclear from
the information provided if this minimum velocity is achieved.

Recommendation: Designer to confirm if minimum velocity is achieved.

2.19 Storm Water Connection

Problem: It is not evident if there are existing SW pipelines that could be utilised as connection points
for the both of the outfalls, rather than discharging to the stream.

Recommendation: The designer to confirm discussions were had with DLRCC Water Services department
regards connection options.
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STORMWATER AUDIT FEEDBACK FORM

Scheme Title:

Audit Stage:

Residential Development at “Southern Site”, Glenamuck North, Kilternan, Dublin 18

Audit Completed:  05/12/2025

PUNCH Consulting Engineers

Project Ref: 254214

Paragraph
No. in
Audit
Report

Issue
Accepted
(Yes/No)

Recommended
Measure
Accepted
(Yes/No)

Alternative Measures
(described)
[or reason problem not accepted]

Alternative Measures
Accepted by Auditors
(Yes/No)

2.3

Y

An additional 10% storage volume has been facilitated in the
2No.attenuation storage areas.

2.4

The overland flow routes are indicated on dwg.No.2411/104 along with
dropped kerb locations and typical detail. It is noted that blockage
analysis carried out does not indicate above ground flooding. All flood
routing follows the road gradients contained within the kerbing and
flows to the low points indicated on the site.

2.5

Updated and additional longitudinal sections have been provided on
Dwg.’s 2411/109, 110, 111, 112 & 113. Separation distances between
the main S/W & Foul drainage pipes have been achieved and are
>c.1.25m. Clash checks have been carried out and the designer is
satisfied the current proposals meet the required standards and are
sufficient to enable the development proceed to planning stage. In
advance of construction, at compliance stage and connection
application stage to Uisce Eireann, further reviews will take place and
any adjustments necessary will be facilitated.

2.6

The choice of SOIL Type has been reviewed and determined by the
designer that Type 4 is a more apprropriate choice for this site based
on the WRAP Map (Class 5), the FSR (Type 4) and the Sl results and the
Qbar and design calculations have been adjusted accordingly.

2.7

The Met Eireann data has been updated to the latest available and now
shows the M5-60 = 16mm and r = 0.276. Design calculations have been
adjusted accordingly.

Ref: 254214 Stage 2 Stormwater Audit
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STORMWATER AUDIT FEEDBACK FORM

PUNCH Consulting Engineers

Paragraph
No. in
Audit
Report

Issue
Accepted
(Yes/No)

Recommended
Measure
Accepted
(Yes/No)

Alternative Measures
(described)
[or reason problem not accepted]

Alternative Measures
Accepted by Auditors
(Yes/No)

2.8

The green roof are specified as Intensive. The runoff coefficient is
clarified as 0.83 and the report/calculations adjusted accordingly.
Paragraphs 7.1.9-7.1.11 of the main report address the DLRCC policy
and access requirements identified as GR1-GR5 in the CDP Appendix
7.2.

2.9

Limited contributary areas cannot always be achieved in higher density
residential projects but are substantially achieved in this application.
Interception of a typical road to swale, house roof to permeable paving
and house roof to filter drain pictorial narrative has been added to
drawing No.2411/106. Where there are proportional area limitations
exceeded, on a catchment wide basis, in the designers opinion there
is more than sufficient interception provided at the downstream lowest
elements of the drainage network below the 2No.storage systems.

2.10

A considered maintenance schedule of elements is included in
paragraph 7.1.14 of the main report. Subject to a successful planning
decision and at compliance stage in advance of construction, a
frequency of maintenance will be agreed with the Local Authority.

2.1

Further ground investigation works will be carried out in advance of
construction.

2.12

Subject to a successful planning outcome, additional SI work will be
undertaken including CBR testing in advance of construction
commencing on the site.

2.13

Taking-in-charge of all SuDS elements in the public areas or areas
draining public roads are to be offered for TIC to DLRCC as part of a
planning compliance process as is normal.

2.14

The land drain diversion has been proposed, discussed and agreed in
principle with DLRCC Water Services Department and is subject to their
review as part of the planning application process.

Ref: 254214 Stage 2 Stormwater Audit
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STORMWATER AUDIT FEEDBACK FORM

PUNCH Consulting Engineers

Pa,zzgrie:lph Issue Rec;;T::eded Alternative Measures Alternative Measures
‘. Accepted (described) Accepted by Auditors
Audit (Yes/No) Accepted [or reason problem not accepted] (Yes/No)
Report (Yes/No)
Ground profiling into the SuDS has been considered and the landscape
architect has included these elements into their design included with
2.15 Y Y the overall planning submission. All roads drain to SuDS features on the
’ site and the cambers are shaped thus to achieve flow towards these
elements. The cambers are indicated on Dwg.No.’s 2411/100. Dropped
kerbs allow flow to pass into these SuDS elements.
2.16 Y y SMh15 has been adjusted to achieve a pipe connections angle >90
’ degrees. Dwg.2411/101 has been amended accordingly.
It is considered that due to the extensive implementation of SuDS
measures on the site and more than sufficient downstream
2.17 Y Y interception provided PI’s have not been included in the application.
If DLRCC require PI’s, they can condition same as part of the planning
process.
225mm & 300mm S/W Pipe gradients are between 1/24 and 1/120.
375mm S/W pipe gradients are 1/150. These gradients satisfy the
2.18 Y Y minimum velocity requirements when flowing full in accordance with
’ published tables for hydraulic design of pipes.
The proposed S/W outfall points have been extensively discussed and
2.19 Y N agreed in principle with the DLRCC Roads Project Office (GDRS Y
) scheme) and the Water Services Department as part of the pre-
planning process.
. ‘lt_? f{;{,oi.'{'(f_.--' lt-“‘\)\\ . .
Signed: e ) Design Team Project Manager Date: 05/12/25
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All Stormwater Audits must include the following table completed by the scheme designers.

Surface Cover Type

Wetland or open water (semi-natural; not chlorinated) maintained or established on site.

Semi-natural vegetation (e.g. hedgerows, trees, woodland, species-rich grassland) maintained or
established on site.

2579

Reuse of existing soils and seed source to develop vegetation cover
Standard trees planted in connected tree pits with a minimum soil volume equivalent to at least
two thirds of the projected canopy area of the mature tree.

3321

County Development Plan 2022-2028

Surface Cover Type

Appendix 7: Sustainable Drainage System Measures

Standard trees planted in pits with soil volumes less than two thirds of the projected canopy area

9No.
of the mature tree.
Intensive green roof or vegetation over structure. Substrate minimum settled depth of 150mm. 1007
Non intensive Brown Roof (Biodiversity Roof). Substrate minimum settled depth of 150mm. 0
Design will be site specific and developed by a suitably qualified ecologist.
Extensive green roof with substrate of minimum settled depth of 80mm (or 60mm beneath 0
vegetation blanket)
Extensive green roof of sedum mat or other lightweight systems 0
Green wall -modular system or climbers rooted in soil. 0
Rain gardens and other vegetated sustainable drainage elements. M2
Flower-rich perennial planting. 3943
Hedges (line of mature shrubs one or two shrubs wide). 662
Hedgerows or double hedgerow of native species (may have an associated ditch and bank) 0
Groundcover planting. 56
Amenity grassland entire area or sections managed for lesser mowing frequencies for pollinators 2859
e.g. six week meadow) .
Amenity grassland (species-poor, regularly mown lawn). 4171
Water features (chlorinated) or unplanted detention basins. _0 o
Permeable paving. 2505
Sealed surfaces (e.g. concrete, asphalt, waterproofing, stone). 18.890




2411 Glenamuck North - Stage 3 ROGER MULLARKEY & ASSOCIATES

Appendix 11.19

Green Roofs

'ACE]]| () Exoners




Bauder Green Roof Solutions
Systems for new build construction and existing buildings

For all green roofs, an integrated approach is crucial for the design and specification of both the
waterproofing and landscaping components to achieve the best results.

Creating a green roof requires key decisions about access
and what the roof is to be used for before the design can
begin. We will work with you from the earliest design stage
to ensure that your green roof project comes to fruition
beautifully.

Intensive green roofs

Garden planting schemes require greater depths of
substrate and the overall weight of the solution dictates the
construction of the supporting structure and the green roof
components required to sustain the vegetation.

See pages 6-7. Marischal Square
New Aberdeen

Biodiverse green roofs

The aim is to replicate, as far as is practical, the ecological
requirements for the local area. The habitats are designed
to support a variety of native plants, birds, animals, and
invertebrates. The careful design and construction of these
habitats is key to conforming to the local Biodiversity
Action Plan (BAP) or the site’s Urban Greening Factor (UGF)
commitment. See pages 8-9.

= s
Extensive green roofs are constructed using shallow depths
of growing mediums and access limited to only allow for
maintenance.

A substrate-based green roof will often incorporate a mixed
vegetation scheme of low maintenance plants chosen to
suit the project and location.

Our BauderGREEN Sedum System is installed with the
BauderGREEN XF 301 sedum blanket direct on to our root
resistant waterproofing.

See pages 10-13.

Broo.kﬁeld P;imary School *
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Enhancing the Roof

Bringing net zero and climate change into focus through

further rooftop facilities

Generating renewable energy through adding a PV array and attenuating stormwater with a rooftop

SuDS to reduce localised flooding.

Using the roof to generate energy

Aflat roof is the ideal place for a solar photovoltaic (PV)
installation to generate site-sourced electricity. Our
BauderSOLAR G LIGHT is an integrated biosolar solution for
mounting photovoltaic renewable energy on a green roof or
blue roof where the substrate and vegetation provide the
ballasted installation mechanism to secure the array.

A biosolar PV system allows for the entire roof to qualify
as a green roof, and if a biodiversity finish is specified this
can further enhance the BREEAM credit rating for the roof
element. See pages 14-15.

Attenuating rainfall to reduce run-off

A blue roof offers a sustainable drainage method

designed to attenuate and slow the discharge of stormwater
from a flat roof for up to a 48 hour period via a restrictive
flow outlet. Ideal for urban areas where options for
ground-based attenuation systems are limited or where
construction is being carried out within flood sensitive
areas. See pages 16-17.

bauder.co.uk
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Clapham Park
Lambeth, London

Permeable paving on ﬁedestals finish
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Bauder Intensive Green Roofs
Outdoor spaces for people to enjoy soft vegetated
recreational areas and hard landscaped access zones

Replicating a traditional landscape at roof level with lightweight components and substrates for a
shallower build up than conventional landscaping.

Creating an intensive green roof on a building provides
additional facilities and maximises the potential of the 'l

building.

The desired planting finish will dictate the assembly of
the green roof components and the construction of the = .
supporting structure. ; : =4 |V

Depths of substrate will vary to accommodate trees, '
shrubs, herbaceous planting, and turfed areas with

bedding options for hard landscaping. Maintenance of :
the roof is required throughout the year to upkeep the - ¥
landscape and allow the vegetation to flourish. (7 _;_

Plus points : E= o’

] Assists in maximising the building’s potential and ! s
overall value of the property.

] Provides valuable recreational space.

] Bauder technical support service gives integrated
approach for design and specification of
waterproofing and landscaping components.

I Comprehensive range of guarantee packages to
fulfil cover requirements for the project (dependent .
on system/product selection). For more information . {-
contact our technical dept for a sample guarantee
outlining cover level, terms and conditions.

Intensive vegetation

BauderGREEN SUB-IM UK
intensive substrate

BauderGREEN FV 125 100 y
filter fleece

BauderGREEN DSE 60
drainage board infilled with
BauderGREEN SUB-MD UK

BauderGREEN FSM 600
protection mat

n bauder.co.uk This document is uncontrolled if printed or stored, always confirm you have the Version 2.0 bauder.ie

latest version available from our website: bauder.co.uk/technical-centre 10 July 2023



Bauder Intensive Green Roofs

Holyrood Student Accommodation
Edinburgh

BUILDING BOARD

Roof Size: 4,000m?

Roofing Systems: Bauder Hot Melt System and
intensive green roof

Client: University of Edinburgh
Main Contractor: Balfour Beatty
Specifier: Oberlanders Architects & JM Architects
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Bauder Biodiverse Green Roofs
Creating a habitat to encourage a wider spread of birds,

insects, and plant species

Substrate based non publicly accessed green roofs meeting the requirement for biodiversity at roof

level and primarily specified for ecological benefits.

Biodiverse green roofs are generally designed with
British native vegetation and additional elements,

such as log piles and dew ponds, to create the desired
habitat. The different plants are normally established
through plugs, seeds, or wildflower blanket on a range of
substrate depths, typically 80-150+mm.

Biodiverse green roofs can also be created on a pitch

of up to 25 degrees. This configuration requires the
BauderGREEN WSP reservoir board to enhance water
retention for the plants, hold the substrate in place, and
be sufficiently rigid to manage the imposed shear load.

Plus points

] British native vegetation options comprising seed
mixes, plug plants, and wildflower blanket.

] Specification embraces all elements of
waterproofing, the green roof components and
planting scheme.

] Meet Biodiversity Action Plans, Urban Greening
Factor, or planning requirements for the location.

W] Contributes to BREEAM assessment ratings.

] Single source for design of Bauder waterproofing and
green roof with clear accountability.

] Comprehensive range of guarantee packages to
fulfil cover requirements for the project (dependent
on system/product selection). For more information
contact our technical dept for a sample guarantee
outlining cover level, terms and conditions.

Biodiverse roof plans

An ecological report will normally define the
requirements for the biodiverse finish and our technical
team will provide detailed layouts of the roof showing
mounding of substrate and location of planting ensuring
the loading of the roof is compatible with the structure.

bauder.co.uk

This document is uncontrolled if printed or stored, always confirm you have the
latest version available from our website: bauder.co.uk/technical-centre

BauderGREEN SUB-BM UK
biodiverse substrate and
vegetation

BauderGREEN FV 125 200
filter fleece

BauderGREEN DSE 40
drainage board

BauderGREEN FSM 600
protection mat

Version 2.0

bauder.ie
10 July 2023



Bauder Biodiverse Green Roofs
Our vegetation options

BauderGREEN WB native species wildflower blanket
The UK grown vegetation blanket contains a broad mix
of 38 British wildflowers, herbs, and grasses that are
included on most BAP lists. The vegetation is grown

in lightweight substrate on a coir carrier that is 100%
biodegradable. The natural fibres of the coir carrier
promote the rapid rooting of the blanket into the
BauderGREEN SUB-BM UK biodiverse substrate.

The blanket meets GRO recommendations and the
vegetation is specifically selected to flourish in the

BauderGREEN i w1ldﬂower blenket challenging conditions found at roof top level.

coverage atlnstallatlon AT
w0 '

BauderGREEN Plug Plants native species wildflowers
The use of small seedling plants allows the specifier to
select the individual species to be planted by hand, their
position on the roof, and density of planting. The more
plugs per square metre, the faster the vegetation will
establish to cover the roof entirely.

We supply a large variety of British provenance plug
plants to suit the specification and desired finish.

BauderGREEN Plug Plants lmmedlately -
after plantlng -

\ b T

BauderGREEN Flora Seed Mixes

Our range uses with different blends of seed with

British and Scottish provenance to suit different roof
environments for costal, urban, and chalk grassland.
They balance the requirement to have grasses and low
ground cover, to prevent erosion, with wildflowers to offer
a nectar source to many insects visiting the green roof.

BauderGREEN Flora seed m estabhshed
overtwo years.

T
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CIRIA SuDS Manual 2015

Vegetation Substrate Filter fabric Drainage/ Root bamer  Waterproof Roof deck
(growing medium) resenvoir layer membrane

Figure 121  Section showing typical extensive green roof components

As mentioned earlier, there are two main types of green roof:

Extensive green roofs — These systems cover the entire roof area with hardy, slow growing, drought
tolerant, low maintenance plants (eg mosses, succulents, herbs, grasses) often enhanced with
wildflowers. Planting often establishes more slowly, kut the long-term biodiversity can be of high value.
They are only accessed for maintenance and can be flat or sloping. Extensive green roofs typically
comprise a 20—150 mm thick growing medium and can be further divided into “single-layer” systems
(which consist of a single medium designed to be free-draining and support plant growth), and “multi-
layer” systems that include both a growing medium leyer and a separate underlying drainage layer. They
are lightweight and low cost to maintain, and can be used in a wide variety of locations with minimal
intervention. They are often suitable for retrofit on existing structures due to their light weight. Biodiverse
extensive green roofs are often planted with a mix of species supported by a range of soil depths.

Intensive green roofs (or roof gardens) — These are designed to sustain more complex landscaped
environments that can provide high amenity or biodiversity benefits. They are planted with a range of
plants including grasses, shrubs and/or trees, either as ground cover or within planters, and may also
include water features and storage of rainwater for irfigation (ie blue roof elements). They are usually
easily accessible, as they normally require a fairly high level of regular maintenance, and in some cases
they are made accessible to the public. Intensive roo’s have a deeper substrate, with =150 mm growing
medium, and therefore impose greater loads on the roof structure.

Green roofs with substrate depths of 100—200 mm tenc to be semi-intensive roofs, and can include
characteristics of both extensive and intensive roofs, wih plants that include shrubs and woody plants.
Irrigation and maintenance requirements of this type ofroof will be dependent upon the plant species chosen
for the roof. There are also various combinations of green roof that combine both types in a single roof system.

A comparison of the main differences between extensive and intensive green roof systems is given in
Table 12.1.

Part D: Technical detail
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LRD Notice of Response Ref PAC/LRD2/004/25

No

DLR Water Services Department - Drainage Planning Opinion - Appendix C
Internal Reports

Response

The applicant is requested to contact drainage planning to discuss the issues of the features
on site and discuss and agree how the features will be dealt with in an appropriate manner,
in accordance with the requirements of our development plan policies as well as best
practice. The “drain” should be assessed by a suitably qualified person to determine if the
feature is a relevant waterbody. It is not acceptable to divert the flow into an attenuation
system that has not been designed to cater for this flow.

The drain in question was assessed and
determined to be a continuation of a land drain
constructed below the recently completed
Glenamuck Manor housing scheme. It was noted
to be a 225mm diameter plastic pipe and drains
part of a private property upstream -called
“Shaldon Grange”. Discussions were held with
the Water Services Department regarding this
element and it was determined that to avoid any
conflict with the proposed attenuation system,
the existing drain would be diverted into a new
300mm diameter pipe that remains independent
of the proposed attenuated system and this pipe
will pass through the development to a new
outfall into the Glenamuck Stream. Refer to
Dwg.2411/101 for further detail.

The applicant has provided two different SAAR values in the application. Consistency in the
data for calculations is required.

A SAAR of 994mm has been determined as
accurate based on the latest available data from
Met Eireann and is noted twice in the main report
as such.

It should be noted that the Microdrainage has default Cv values of 0.84 for Winter and 0.75
for Summer. These should be amended to a value of 1.0, particularly where the applicants are
proposing reduced PIMP (%) values. Maintaining the default Cv values reduces the run-off
in simulations of rainfall events, giving an inaccurate simulation results which may lead to
under sizing of the drainage system and attenuation storage. The applicant is requested to
resubmit their MicroDrainage calculations using the 1.0, and site specific or local data, such
as SAAR, Soil Type, rainfall Return Period Table (available form Met Eireann)0 rainfall
intensity and other hydrological parameters. The applicant must clearly state and justify all
inputs used in Microdrainage and agree these with Drainage Planning prior to submission of
the final application.

The Cv values have been set to 1.0 for both
summer and winter events in the calculations
provided. The Met Eireann data has also been
provided which include the SAAR=994,
M5/60=16.0mm and r=0.276.

As standard, the applicant is requested to ensure that all surface water design proposals
are in accordance with the requirements of Appendix 7: Sustainable Drainage System
Measures of the County Development Plan 2022-2028.

Compliance with Appendix 7 of the CDP is
demonstrated in detail in the Report
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As standard, the applicant is requested to ensure that the proposed surface water design is
in accordance with County Development Plan 2022-2028 Section 10.2.2.6 Policy Objective
El4: Sustainable Drainage Systems, such that the proposal meets the requirements of the
Greater Dublin Strategic Drainage Study (GDSDS) policies in relation to Sustainable Drainage
Systems (SuDS). The design must incorporate SuDS measures appropriate to the scale of the
proposed development such as green roofs, bioretention areas, permeable paving, rainwater
harvesting, swales, etc. that minimise flows to the public drainage system and maximises
local infiltration potential.

A full SuDS treatment train approach has been
implemented in the design and is detailed in
Chapter 7 of the Report.

Any changes to parking and hardstanding areas shall be constructed in accordance with the
recommendations of the Greater Dublin Strategic Drainage Study for sustainable urban
drainage systems (SuDS) i.e. permeable surfacing, and in accordance with Section 12.4.8.3
Driveways/Hardstanding Areas of the County Development Plan 2022-2028. Appropriate
measures shall be included to prevent runoff from driveways entering onto the public realm
as required.

Noted but no changes are proposed to the
application parking/hardstanding areas.

The applicant has indicated, in the Taking in Charge drawing, that the lands where the
attenuation tank for catchment 2 is located is not to be taken in charge. The applicant
should specify whether the proposed area will be taken in charge or privately managed and
provide the details of the management company that will maintain the proposed surface
water drainage network as required. A wayleave should be provided if the area is not to be
taken in charge.

This area is to remain as privately managed and
subject to a successful planning decision; the
details of the management company are to be
agreed at planning compliance stage as will a
wayleave.

The applicant shall ensure that trees shall not be planted in the area over the attenuation
tank. Trees shall be placed at a minimum distance of 2m from the edge of attenuation tanks.
Tree protection barriers may be required, depending on the tree species and the expected
extent of root spread, to be advised by the landscape architect.

Noted

As standard, the applicant is requested to confirm that a utilities clash check has been
carried out ensuring all utilities” vertical and horizontal separation distances can be
provided throughout the scheme. The applicant should demonstrate this with cross-sections
at critical locations such as junctions, site thresholds and connection points to public
utilities. Minimum separation distances shall be in accordance with applicable Codes of
Practice.

The application has maintained the required
separation distances and a clash check has
been carried out. Refer to Dwg.No.’s
2411/109 to 112 and 116 for further detail.

10

As standard, and as noted within the application, the applicant is requested to ensure that
a Stage 1 Stormwater Audit is carried out for the development. In accordance with the
Stormwater Audit policy, the audit shall be forwarded to DLRCC prior to lodging the
planning application. All recommendations shall be complied with, unless agreed in writing
otherwise with DLRCC.

A Stormwater Audit has been completed and the
results submitted to DLRCC prior to lodgement
of the Stage 3 submission. Refer to the
Appendix 11.17 of the Report.
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11 As standard, the applicant is requested to submit long-sections of the surface water Long-sections have been provided in the Stage
drainage system, clearly labelling cover levels, invert levels, pipe gradients and pipe 3 submission, Refer to Dwg.No.’s 2411/109 to
diameters. 112.

12 As standard, the applicant is requested to provide a penstock in the flow control device | Penstock and removal of the bypass operation
chamber and ensure that the flow control device provided does not have a bypass door. The | is noted and details of same are shown on
applicant shall also clarify whether a silt trap is being provided in the flow control device | Dwg.2411/108.
chamber and if not to make provision for same.

13 As standard, the applicant is requested to provide fully dimensioned plans and sections of
the attenuation storage system. All relevant inlet and outlet levels, dimensioned clearances | Details of same are shown on Dwg.2411/108.
between other utilities, and actual depths of cover to the tank shall be provided. The | Correspondence from the attenuation storage
applicant shall include confirmation from the chosen manufacturer of the storage system | manufacturer has been included in the Appendix
that the specific model chosen, with the depth of cover being provided, has the required | of this report
load bearing capacity to support the loading that may imposed upon it.

14 As standard, the applicant is requested to show the options being proposed for interception

and treatment with contributing areas on a drawing together with an accompanying text and
tabular submission showing the calculations, to demonstrate that the entire site is in
compliance with GDSDS requirements. The applicant should note that over-provision in one
location does not compensate for under provision elsewhere.

Refer to Dwg.2411/106 for catchment
measurements and interception tablature (also
included in Section 6.19 and Appendix 11.2 of
this report)

Flood Risk Assessment

Based on the information contained in the Site Specific Flood Risk Assessment (SSFRA)
submitted by the applicant, the conclusions therein are accepted. However, as previously
noted in this report, the assessment did not account for certain drains in the models and
attenuation calculations. This oversight needs to be addressed to ensure comprehensive and
accurate flood risk analysis.

The noted drains do not connect with the
proposed attenuated system and are therefore
do not require adjustment to the drainage
model.
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