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Introduction

General

CORA Consulting Engineers have been appointed by Studio Red Architects to prepare an
Engineering services report for the proposed development at Riverbank Arts Centre, new

Bridge Co. Kildare.

Site Characteristics

The site is located on the corner of Main Street and Liffey Terrace. The site is within the
jurisdiction of Kildare County Council. The site is approximately 0.18 ha in area. Itis currently
occupied by the Riverbanks Arts Centre with near complete hardstanding and roof

coverage.
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Figure 1 Site Lcat/'o (Google Maps)

The site is zoned as Zone A - Town Centre in the Newbridge Local Area Plan 2013-2019
map 7. The 2025-2031 Local Area plan is currently in draft stage.



A review of the Office of Public Works records in relation to flooding reveals that there has
been no history of flooding to the site or in the general locality. A separate site-specific flood
risk assessment has been carried out for the site, please refer to CORA-2218-RP02-
SSFRA.

Existing Drainage

There are a number of civil services in the vicinity of the site. An extract from the Uisce
Eireann records is shown below outlining the local networks.

The existing Riverbank Arts Centre is understood to discharge by gravity to the 225mm
diameter foul sewer running from south to north under the building. The surface water
discharges to a 225mm surface water falling by gravity to the North and discharging to the
River Liffey. Water provision to the site is through a 101.6 cast-ron water main on Liffey
Terrace and 6” cat-iron main on Main Street.
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Figure 2 Extract from Uisce Eireann Drainage Records



The proposed layout and connection points are shown on CORA drawing 2218-CORA-
C.001. The full Uisce Eireann local drainage records are shown in Appendix A.

The proposal comprises the provision of new enhanced cultural facilities at the subject site
in the form of a new Art Centre and all associated ancillary elements. The proposal is a
component of the proposed new cultural quarter which includes the redevelopment of the
adjoining county library.

The proposed development is the subject of a Part 8 proposal by Kildare County Council in
partnership with Riverbank Arts Centre. The proposal includes the demolition of the original
building and the construction of a new two-storey arts centre structure, along with associated
services, landscaping, and public realm elements.

Due to its location, the proposed new arts centre building will form an important landmark
building and re-invigorated cultural focus for Kildare, which will contribute to the creation of
the overall Cultural Quarter proposals within Newbridge. It will also complement the
regeneration of the neighbouring library.

Reference Publications used in the production of this
Report

e Code of Practice - Wastewater Treatment and Disposal Systems Serving Single
Houses (p.e. < 10)

Greater Dublin Strategic Drainage Study - Volumes 1to 6

Greater Dublin Regional Code of Practice for Drainage Works - Version 6.0
Technical Guidance Documents - Part H

Recommendations for Site Development Works for Housing Areas

Irish Water Codes of practice for Water and Wastewater Services.

The SuDS Manual (CIRIA 753)-2015

Kildare County Council Development Plan (2023-2029)

Newbridge Local Area Plan (2013 - 2019)

Itis intended that the proposed development is an arts centre with auditorium, gallery space,
a café and associated offices. The foul discharge shall be fully separate from the surface
network and be connected by gravity to the existing 225mm diameter public foul sewer
running from south to north across the site.

The details of the proposed foul drainage are shown on CORA Drawing 2218-CORA-C.001.



Foul calculations are as follows in accordance with Irish Water Codes of Practice.

Theatre

Occupants
Wastewater Loading:

Over 3 hour period for usage

Back of House

Number of Staff:
Wastewater Loading:

Over 12hour period of usage

Café

Number of Occupants:
Number of sittings per day:

Wastewater Loading:

Staff

Wastewater Loading:

Over 12 hour period of usage

Total Wastewater Loading

Theatre Loading= (340) x 40
Staff Loading= (78x 60)

Cafe= ((135 x 10) + (10 X 60)

Total Wastewater Loading=

340No.
40 litres/day/person

78No.
60 litres/day/person

45No.
3
10 litres/day/person

10
60 litres/day/person

= 13,600litres per day
= 4,680litres per day
= 1,950litres per day

= 20,230litres per day

Average Discharge (DWF) = Loading/ (usage x 60 x 60) = 1.143litres per second

Peak Discharge (6DWF)

= 8.50l/s



A 225mm diameter pipe network is proposed to serve the site. The capacity of a 225mm
diameter pipe with a gradient of 1:60 would be 62.8 litres per second which exceeds the
potential outflow.



proposed development compromises of the part demolition of an existing theatre and the
construction of a new multi-use arts centre and theatre. The existing centre has near full site
coverage which will be replicated in the new development. The below surface water design
seeks to reduce the amount of surface water discharging from the site, improve the quality
of the discharge and improve the overall amenity and biodiversity for the town centre site.

Existing Site

The existing centre has nearly full site coverage with an raised terrace providing access to
the theatre. The roof is a flat roof finished in traditional felt and roofing materials. There are
a number of plant units at roof level.

The existing roof areas discharge through rain water downpipes to a subsurface networks
via gravity to the surface water sewers as noted above. In the current arrangement the
discharge from the site for a 1 in 100-year event for a 1 hour duration is calculated at
10.6l/s.

The existing arts centre occupies the majority of the site footprint. A raised terrace and
stairs facilitates access from the street level at the corner of Main Street and Liffey
Terrace.

The cover levels for the manholes on Main Street identifies that the street falls from west
to north east towards the River Liffey. The levels at junction of Liffey Street are recorded at
88.23m AOD falling to 84.58m at the junction of the R416 and Canning Place. The existing
floor level is 86.465m approximately level with the midpoint of Main street between the
boundary on Liffey Terrace and the R416 and River Liffey.

Surface water falling on the surrounding streets is directed away from the buildings to the
curb at the edge of the roads.

Existing Site & Surrounding topography

Proposed Development

It is proposed to limit the discharge from the site in line with Kildare County Council
requirements. The outflow from the new roof areas is to be limited to the following;



e Quar 1in30year 2.0l/s
e Quar 1in 100 year 2.38l/s

The outflow from the roof levels will be limited through the use of orifice control implemented
at the outlets from the roof surfaces. Storage for the surface water falling on these roof
surfaces will be provided through Blue roof finishes and green/blue roof finishes. The
remaining section of roof will be rerouted where possible to rainwater planters at ground
level to reduce the outflow from these surfaces. Permeable paving will be employed at
ground level where possible.

The new development will have near full site coverage. The proposed floor level will tie in
with the existing floor level at 86.465m. There are no proposed changes to external street
levels as part of the development. As such the flow paths will be maintained in line with the
existing surrounding topography.

Surface water on the surrounding footpaths and roads will be directed to the road gullies
via gravity falls and curbing.

Proposed Site & Surrounding topography

SuDs Requirement 1 - Treatment Train/Run-off
Destination

The proposed surface water drainage scheme has been designed in accordance with the
Greater Dublin Strategic Drainage Study (2005). Sustainable urban Drainage Systems have
been incorporated into the design and have been outlined in the following sections. In
accordance with SuDS design the proposed development will reduce the run-off rate from
the previous development. The following areas have been considered in the surface water
design for the proposed development.

Source Subsurface Area Area SuDS Measure Receptor/Destination

Auditorium Roof Sedum roof 335m2 Sedum/Blue Surface
Roof Water Sewer

Blue Roof (Plant Area) Blue roof 335m2 Blue Roof Surface
01 Water Sewer

Blue Roof Area 02 Blue Roof 97m2 Blue Roof Surface
Water Sewer

Green/Blue Roof Area Green/Blue 148m2 Green/Blue Surface
01 Roof Roof Water Sewer

Existing Roof Area Impermeable 245m2 Rainwater Surface
Planter Water Sewer

Ground Level Permeable 181m2 Ground level Ground

Hardstanding infiltration

Table 01 - SuDS Treatment Train

The proposed surface water drainage system is shown on CORA drawing 2218-CORA-
CO001 with the extent of SuDS measures shown on CORA drawing 2218-CORA-C.002.




SuDS Requirement 2 - Hydraulic Control

Site specific information has been gathered to ensure that an accurate design has been
provided. Data collected from Met Eireann in relation to the site location was used in the
design. This information is included in Appendix B. The relevant information can be
summarised as:

Site Criteria

e Irish Grid Coordinates
o Easting 280622
o Northing 215236

e 60 min to 2 day rainfall ratio (5 year) 0.2852

e M5-60min - 15.4mm

e Climate change allowance - 30%

e Standard average annual rainfall 754.3mm (Met Eireann)

Design Criteria

e Quar 1in30year 2.0l/s

e Quar 1in100 year 2.38l/s

e Attenuation Storm event 100 year
e Climate change allowance 30%

Surface Water Impact Assessment

In line with the Greater Dublin Strategic Drainage Study, the following design criteria have
been applied for the site;



Discharge Rate Storage
Plan Area 1in30 1in 100 1in30 1in 100
Additional
Catchment 2 Required | Provided | Required | Provided sCopacompens
m Ifs Ifs 3 3 3 3
m m m m
Auditorium Roof Auditorium Roofdlschargmg-to Blue Roof 01. No storage
335 0 0 provided.
Blue Roof 01 335 0.5 0.5 23.0 33.5 32.6 33.5
Blue Roof 02 97 0.5 0.5 1.3 9.7 2.0 9.7
Green/Blue 01 148 0.5 0.5 2.4 7.4 3.7 7.4
Existing 245 0 0 Existing Roof to retain original connections.
Greater Dublin Strategic Drainage Study
Return
Criterion Sub Period Design Objective Confirmation of Criteria Met
Green/Blue Roof Areas and Permeable Paving
will provide interception for the first 5.0mm Green Roofs and Filtration blanket will intercept first 5.0mm of
Criterion 01 1.1 <1 rainfall. rainfall falling on the roof surfaces
For the 1 year return period the discharge rate
Criterion 02 2.1 1 for the site is limited to 2.0l/s Discharge limited to 2I/s for 1 in 30 year event and lower.
For the 100 year return period the discharge rate
2.2 100 for the site is limited to site peak run-off rate Discharge limited to 2. 38l/s as calculated site peak run-off rate.
For the 30 year return period there is no
flooding to the site. Summer design of 15 or 30 | As shown above, there is sufficient storage provided to cater for the
Criterion 03 3.1 30 minute storm duration 1in 30 year event with discharge limited to 2l/s
For the 100 year return period there is no Sufficinet storage provided for 1 in 100 year storm event liming
3.2 100 internal property flooding. discharge to 2.38l/s for critical duration event.
No Internal Property Flooding. Floor levels at Refer to CORA flood risk assessment confirming floor levels and site
3.3 100 least 500mm above maximum river level outside river flooding extents
For the 100 year return period there is no
additional flooding of adjacent properties as a | The proposed works will not change the existing site condition. There
3.4 100 result of the drainage network. will be an overall reduction in the discharge from the site.
As shown in calculations sufficient storage provided for the 1 in 100
Criterion 04 4.1 100 Long term flood water accomodated on site. year event 6 hour duration.
Infiltration storage provided equal to the long | As shown in calculations sufficient storage provided for the 1 in 100
4.2 100 term storage. year event 6 hour duration.
For the 100 year return period, the maximum
discharge rate of 2.0l/s or calcualated peak site
4.3 100 run-off rate to be applied. Max discharge rate of 2.38l/s calculated for the site.

Table 02 - Attenuation & GDSDS Summary

The attenuation storage is to be provided at roof levels with the total discharge form the new
roof surfaces limited to 2.38l/s for the 1 in 100-year event. The 6 hour duration has been
determined as the worst case scenario and has determined the required storage volume for

each roof catchment.

SuDS Requirement 03 - Water Quality

The introduction of sections of green/blue roofs will serve to intercept, and reduce the
outflow of rainfall generate from the roof area.

The outflow from the roof areas will be limited through recued outlet orifice sizes. Storage
will be provided in the intensive green roof substrate with additional capacity above the
green roof substrate for larger intensity rainfall events.



Permeable paving is proposed for paved areas and parking where possible. In line with the
SuDS manual CIRIA C753 Table 24.6, Permeable Pavements are assumed to be compliant
for zero run-off from the first 5.0mm rainfall. The remaining ground level areas are to be
landscaped with tree pits incorporated.

Where possible the hardstanding areas are to be constructed with permeable paving
surfaces. All trafficked areas will be finished in permeable finishes which allow direct
infiltration of rainfall to the ground within the site.

Porous asphalt/ Permeable Permeable Reinforced
porous concrete/ laying course jointing material grass/gravel
resin bound gravel

VIV Lol oL bl

geotextile

I | | | | | | | | *1 P;:xous/pﬁrmeable
structural layers
v W WV N 4 W W W 4 (if required)
»— Permeable foundation
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by design)

| | I | | | | | | L geotextile at

- —— - - ——————————————— - ——— - ————— | OWET extile a
v v v v v vV v V| formation

»-+Subgrade (and
subgrade improvement
layer if required)

Figure 20.12 Pervious pavement system types: Type A — total infiltration

Figure 3 Permeable Paving

SuDS Requirement 04 - Amenity

The provision of the green blue roofs within the development will allow the storage of the
rainfall in the soil build up below whilst also providing spaces of a visual quality and diversity.

The hardstanding areas will be constructed with permeable paving where possible which
will allow the surface water to drain to the ground below and provides areas for car parking,
vehicular and pedestrian access to the development. The use of permeable paving allows
the water to be cleaned of micro carbons prior to the discharge to the ground below.



SuDS Requirement 05 - Biodiversity

The current site condition includes primarily hard surfaces and roof areas . The proposed
development shall continue to provide a combination of both the built environment and the
natural landscape.

The intensive Green/Blue Roof surfaces will be planted with native species to encourage
the biodiversity of the local area.

Maintenance

To ensure the SuDS features continue to act as intended, a maintenance strategy will be
incorporated into the building operations manual. The following measures are proposed;

1.0 General Requirements

Maintenance activities comprise Frequency

- Regular Maintenance
- Occasional Tasks
- Remedial Work

Generally Monthly
Litter

Collect all litter or other debris and remove from site at each site visit.

Grass As required

Mow amenity grass at regularly

Planting Annually or as required

Strim at permitted times of the year to suit wildlife

- Avoid use of weedkillers and pesticides to prevent chemical pollution

- Avoid de-icing agents wherever possible to allow bio-remediation of pollutants in
permeable surfaces.

- Protect all permeable, porous and infiltration surfaces from silt, sand, mulch and
other fine particles.



2.0 Permeable Surfaces

- Permeable surfaces including permeable block paving, porous asphalt, gravel or free
draining soils that allow rain to percolate through the surface into underlying drainage
layers. They must be protected from silt, sand, compost, mulch, etc. Permeable block
paving and porous asphalt can be cleaned by suction brushing.

PERMEABLE AND POROUS SURFACES

Regular Maintenance Frequency

Cleaning Monthly

Brush regularly and remove sweepings from all hard surfaces

Occasional Tasks Frequency

Permeable Pavements. Brush and vacuum surface once a year to prevent silt blockage Annually
and enhance design life.

Remedial Work Frequency

Monitor effectiveness of permeable pavement and when water does not infilirate As required
immediately advise the client of the possible need for reinstatement of top layers or
specialist cleaning.

Recent experience suggests jet washing and suction cleaning will substantially reinstate
pavement to 90% efficiency.

3.0 Green/Blue Roofs

The Green Roof areas will be accessible through the lift and stair cores to allow for
maintenance. A separate water feed will be provided to allow for irrigation of the green roofs
during times of drought or low rainfall.

Green Blue Roof

Regular Maintenance Frequency

Sedum areas Monthly or as required

Irrigation to be provided to growing medium for times of drought.
Inspection of roof materials to occur regularly to ensure continued growth




Outlets

Inspect surface water outlets at roof level for excessive silt deposits to
ensure no blockages.

Regularly or after periods
of heavy rain.




The site is served with a 150mm diameter ductile iron watermain on Main Street. It is
proposed that the existing connection will be surveyed at the time of works and re-used
where possible.

The water demand has been assessed as follows:

Theatre
Occupants 340No.
Water Demand: 40 litres/day/person

Over 3 hour period for usage
Back of House
Number of Staff: 78No.

Water Demand: 60 litres/day/person

Over 12hour period of usage

Café

Number of Occupants: 45No.

Number of sittings per day: 3

Water Demand: 10 litres/day/person
Staff 10

Water Demand: 60 litres/day/person

Over 12 hour period of usage
Total Water Demand
Theatre Demand= (340) x 40 = 13,600litres per day

Staff Demand= (78x 60) = 4,680litres per day
Café Demand= ((135 x 10) + (10 X 60) = 1,950litres per day



Total Water Demand= = 20,230litres per day

Average Demand = Loading/ (usage x 60 x 60) = 1.143litres per second
Peak Discharge (3 x Average) = 3.429I/s

Details of the proposed connection are shown on CORA drawing 2218-CORA-C.001.
Prepared by: Reviewed bv:

Alan Garvey Bsc, ME, CEng, MIEI
for CORA Consulting Engineers

John Pigott BE, Cert. Eng Tech., CEng, MIEI
for CORA Consulting Engineers.
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’VVV Greenfield runoff rate

hrwallingford estimation for sites

www.uksuds.com | Greenfiald runaff toal

Caloulatad by Blar Garvay Site Details

Site name: Rlverbank Latituda: 53.18176" N
Site location: ~ Mewbridge Longitude: 6.79484° W
Thig is an eatimation of the greenfiald runcff retes that are used 1o maat acrmal beat practice Rafarance: 2638666113

critaria in line with Emvirenmant Apency guidenca “Rainfall rurcff managameant for

develepmants”, SCO30218 (20013] . the SubS Manual 753 (Cira, 2015} and the non-statutony

gtandards for 3uld (Defra, 2005). Thie information on greenfield ranoff retes mey be the basis Date: Jan 18 2024 10:04
for getting conzents for the drainage of surface water runsfl from sites.

Runoff estimation approach iz

Site characteristics Motes

Total site area (ha): 01728
(1) 1s Qapp < 2.0 I/s/ha?

Methodology
Calculats from SPR and SAAR When Qeer iz < 2.0 I/g/ha then imiting discharges
stimatio thod:
Case estimation me rates are set at 2.0 |/s/ha.

EPA estimation method:  Caloulate from S0IL type

Soil characteristics  perawt  wdited  (2) Are flow rates < 5.0 I/s?

SOIL type: 2 4
Where flow rates are less than 5.0 /s consent

HOST class: /A MA for discharge is usually set at 5.0 /s if blockege

from vegetation and other materials is possible.

SPR/SPRHOST: 0.3 0.47
Lower consent flow rates may be set where the
Hydrnlggical blockage risk is addressed by using eppropriate
characteristics Nafault Edited drainage elements.
SABR (mm): 869 %
. — 1
Hydrological region: ? " (3) Is SPR/SPRHOST = 0.37
Growth factor 1year 085 0.85
curve factor Tysar Where groundwater levals are low encugh the

Grawth curve factor 30 213 213 use of soakaways to avoid discharge offsite

- would normally be prefarred for dispozal of
Growth factor 100
years: e ' 26 2 surface watar runoff,
Grawth curva factar 200 2 BE 2 BB

yaars:



Qpag (If8): 041 0.91

1in 1 year (I/s): 0.34 077
1in 30 years (I/s): 086 1.44
1im 100 yaar (I/5): 1.06 2038
1im 200 years (1's): 116 28

This repert was produced using the greenfield runoff teol developed by HR Wallingford and avallable at wew.uksuds.com, The use
of this tool is subject to the UK SulS terms and conditions and licence agreemant . which can both be found at

www uksuds com/terms-and-conditions htm, Tha cutputs from this tool are estimates of greenfield runoff rates, The use of
these results i tha responaibility of the users of this tocl. Ne liability will be accepted by HR Wallingford, the Environment Agency.
CEH, Hydrasolutions or any other arganisation for the use of this data in the design or aperational charactenstios of any
drainage scheme,



Appendix D

Site Summary

I.h:u TS - Jret s | "y
By Hipuria:
1 Meraai Hiewl
Cubd
:m-.rrrr| Rigirbark Artd Thealre [Poze Ho. W]
CONSULTING EMNGINEERS: 1 s:11
i oo, oo By A |U’EI.'|GM'
fitke: W Drainage: Site= fAreas IIJMI:: 18-lap-2024
Breakdown of Roof Areas
fucsarf -
Oyerall frea 1728.0m*
Auditarium Roof [Sedum) 335.00m*
Blue Roof 01 335.0m?
Blue Roof 02 7.0
GreendBlue 0l 148.0 m?
Exiszing 5.0m?
Ground -
Peremeanle Pavement 0.0 m°
Parmeable Parking §1.0m"
Rainwater Plantar 49,0 m*
Irish Grid Cordinstes
Nierthirg FROGIT
Easting 115335
s 1in 30 years ? s Reefar ta HRE Wallingfond Caloulation
1in 100 yaars 138 Ifs
[+ 1im30 1in 100
e ] 138
Catchment
Aaditerium Mool (Sedurn)
Blise Rgal 00 05 05
Bluse Roal 02 05 ns
Graan/Blus 01 os 0s
Existing a a
Cheeck Suim af Discharga aK QK




Blue Roof 01 - 1 in 30-year Attenuation

COQ ﬂ Jab Mo 2118 | Ref Moo Rew.
CIOINTLN TGS FRCINFERS
By: A [checked:
Tirthe: Fewerbank Aris Theatre ]D-‘l'bl’!! 15500/ 2024
oot Area TIE Faadeorium Roed 5 Tow Ares B
Impermeahiity Factar 0.8 Impermsaabifly Factar 0.9 Impermeability Facior 1 Egquwalert Drairesgs Area B0X
Reaturn Period 30 years Climate: Changa Incraass Factor 0% Flw Gontral Devica Curifice Corirol
| Allgwable Site Discharge Rate 05 Lisss |
Arten i Molume Required
Starm Duration Feaintal Rarial Yoluma Dischange Atteration FRedured tenuation Volume Require
Gy iy s} (a3 m*3) Tank Welums m*3
] 5 0 3w m
TIEE A8 150 7.aeEs B
1026809 00 2.8600 |= f——
I
12072 06 450 11 G206 -
1612827 B0 14 ey .
THES. 54 1ROO 17 18 b
FIETATH JEDO 2007378 120
2696516 5400 2156616 16
20631 .42 TED 24142 _ o
3avEa09 10800 22 BREDD £
3656788 16200 2236788 :E- 4l
A3330 6 216800 20,7108 = T
ARIEE 24 400 15 BRA24 E ICEl ——
5229164 43200 9.7%164 E L —
BHEXS 72 HE400 b g e
G123 02 1248600 o g aw
48138 58 172800 o v:
FRAEE 39 258200 o 14530
8653451 345600 o 1Al
47T 51 432000 o 1728
102208,85 518400 v —
11640815 G81200 o Inanc
12857867 BEADD o 36000
14 BH5E BT 1080000 ]
| Mawmum Aenuation Yolurme | FEE T |
Flan Area
Blue {Storags) 3as m
Deph Regurad BRE1619400 mm
Area under paving 100 mm
Valuma Frovided 33.5m’




Blue Roof 01 - 1 in 100-year Attenuation

COQ ﬂ Iob Mo 215 |Ref No. [Rew.
COIRTH TS FRGINFERS
By AG Chcked:
Tirthe: Hiwzraank &rts Theatre Dage: 18/01,/3024,
ool frea T35 Modbanum Rook 705 Towl Area ]
Irn parmeabiity Impsrmaabiity
Factor 0.8 Impermsability Facar 0.8 Factor 1 Equivaert Drainage Amea Lok ]
Fealurn Pariod 100 yoars Climata {rengs Incranse Fachor 30% Flow Conirel Device Cvrifica Conrol
| Allgwabie Sha Dischangs Fate 0.5 Usec
Shorm Dwration | Rainfall Rainfall Valme Dizchargs m::ﬂgn Attenuation Volume HE‘I.'|IJII'?IZ]
irmin Jtmmi (hres) (hires) i3] Tark Yolume m*3
[ 5 w 15 0 1
5] 1&.51 E55.53 150 98053 .
10 X TIETE. 0% 300 13.57503 .
I
15| 2704 163085, 12 450 1506512 "
[
3| e 14628 B 19.24623 “
Bl 4134 2428, 02 1800 23,1802 .
170 5109 3007 FT 3500 FTATET 130
181 S7.A85 J4ERDES 5800 21 48355 )
20| E318 38007, 54 7200 30,8754 . aan
ol Ma 431145 AGE00 A2.3145 é 360
S40| &0ap AGEI6.97 TR0 263007 £ sa
70| &=a 53306.2 21800 31,7062 Z
T0El| 00 BOEG0.S 32400 27.eE03 é 1080
1440 10933 BEI2E B0 200 22 THE S 180
2em0] 119,08 T1805.34 B4 o nE
azzo| 1z TT644.49 128600 ] o
ETEl] 1380 BE250.18 172800 ¢} _LE
BEAO) 15509 BES1RET FRAZ00 o |-|-\..-||
11520 170460 ACE26.07 Z45R00 ] L4800
4400|185 .25 TNT06TS 432000 ] F—
7ze0| 19003 12001508 518400 o i
2an40| z248 1356147 EE1200 o 25800
2BBOO] 24921 1502763 EG4000 o 3E000
Jepoa) xrras TEFET0.43 1080000 o
I Maxmum Afienuation 'Volumae 1 Hm}lm
Flan Arsa
B { Storage) 335 m'
Deph Regured G7.42079104 mm
e under paving 100 mm
‘aluma Providad 335 m®




Blue Roof 02 - 1 in 30-year Attenuation

COQ ﬂ Job No. 221E[Ref No. Rev.
COMSUITING FHNGINFERS
By: A Cheched:
Title: Riverbank Arts Theatre Date: 18/01/2024
Rool Araa a7 Tatal Area a7
Imparmeability Factor 0.9 Impermeability Factor 0.9 Impermeability Factor 1 Equivalent Dramage Area AT
Return Period 0 yaars Climate Change Increass Facior 0% Flow Control Davice Cirrifice Cantrol
| Allawable Site Dischargs Rate 0.5 Lisec |
Slorm Duwration Rainfall Rainfall Yolume Discharge Altenuation Reduired Attenuation Volume Required
) - .
(rmin) [mm} {Hres) {litres) {m*3) Tank Volume m3
o 0% 1 1.5
5 1222 1066 B0G 150 0.016806 .
10 17.03 1436.718 300 1186718 l;-
18 2002 1T4T.T46 450 1.207T46 '
a0, 25.0% 2190357 k] 1280357 .
gol 3133 2735.100 1800 0.835108 0 ————
1zo| 3926 3427 396 600 o -
180 4472 3904.056 5400 0 180
240l 4914 4289 922 7200 o . zap
360 56.03 43914189 10800 0 X 30
540 63.96 5583.708 16200 4] EE 540
T20 T2 G128.46 21600 4] T T
L £990.864 32400 o £ 1080
taanl 8788 771924 4300 o 2 e
2ae0] o724 8489.062 85400 o g Lm0
azzol  106.34 283482 129600 0 g o
s7a0| 11466 10008818 172800 o o
8640 13013 11360.34% 259200 [i] P
115200 14417 12586044 345600 o L
1400 1577 13720941 432000 0 —
172800 169.65 14510.445 518400 0 13040
zandn| 18305 16653265 B4 200 o 2800
2BE00 214,89 1BTER.88T 54000 0 35000
36000 240.88 21028847 1080000 i)
l Masimum Altenuation Volume ) 1
Plan Area
Blue {Slorage) 97 m'
Dreph Required 13.37882474 mim
Arey under paving 100 rram
Volume Provided 97 m




Blue Roof 02 - 1 in 100-year Attenuation

COQ ﬂ Job No. 2218 |Ref No. Rev.
COMNSLUITING FNGIMFFRS
By: L] Checked:
Title: Riverbank Arts Theatre Date: 18/01/2024
Roof Area a7 Tatal Area a7
Impearmeability Factor 0.9 Impermeability Factor 0.8 Impermeability Factor 1 Equivalent Drainage fArea ara
Return Period 0 years Climate Chanpe ncrease Facior 30% Flow Control Device rifice Control
[ Allowable Site Discharge Rate 0.5 Lisec
Storm Duration Rainiall Rairlall Volume Discharge Anenuation Reduired Attenuation Volume Required
: - .
(rmin) (mm} {Mres) {litros) {m~3) Tank Valume w3
o 05 1 15
El 1222 1066 806 150 0 816B0G )
10 17.03 1486.718 300 1166718 L;
16 20,02 1747. 748 450 12087746 5
a0 25.09 2190357 o] 1280357 .
g0l 3133 2735100 1800 0.635108 D ———
120l 396 3427398 3600 0 120
ig0| 4472 3904 056 5400 0 180
240, 44914 A285 822 200 li] 0
360 56.03 48581.418 gLyl L] 2 360
540 63.96 5583.708 16200 L] :E Sag
T20 o2 612646 21600 L] T T
1080 8008 990,954 32400 0 £ 1o
1440] @788 TET1.924 43200 0 g e
zae0| o724 8489052 85400 0 g 0
aszo| 10634 9283 482 129600 0 g B
s7e0| 11466 10009.818 172800 0 o
G640/ 13013 11360345 255200 ] R
11520 14417 12586,041 345600 [} e
14400 15797 13720.941 432000 0 17260
17280 16985 14810 445 518400 i} 3040
23040 193.05 16653265 61200 [i} 18800
2BEO0 214 B9 BTER. 85T 254000 ] =000
3E000; 240.89 21020.657 0000 L]
l Mazimum Alienualion Volume I T207748] 3 1
Plan Area
Blue {Slorage) 97 m*
Dreph Required 13.37882474 mim
Area under paving 100 rmm
Volume Providad 97 m




Green/Blue Roof 01 - 1 in 30-year Attenuation

Yolume Provided

244 m'

C Q g lob No. 2218 |Ref No. Rev
COMNSULTING ENGIMEERS
By: G Checked:
Title: Riverbank Arts Theatre Date: 1E/01/2024
Roof Area 148 Tuatal Area 148
Impermeability Facter 0.9 Impermeability Factor 0.9 Impermeability Factor 1 Eguivalent Drainage Area 133.2
Refurn Period 30 years Climate Change Increase Factor 0% Flow Control Dovice Qrrifice Contral
| Allwabile Sile Descharge Rate 0.5 Lisec
Storm Duration Rainfall Rainfall Volume Discharge Attenuation Reduired Attenuation Volume Required
{rmin {mm)} {Etres) {litres) {m*3)
Tank Volume m3
5 12,22 1627704 150 1477704 ¢ oS 3 25 )
10 17.03 2268 396 300 1 BER3BE
15 20.02 2666 664 450 2216664
30 25,09 3341.988 Sl 2441988
&0 31.33 4173.156 1800 2373156
120 39,26 5220432 3600 1628432
180, 44,72 5956704 5400 0556704
240 48,14 6545 448 Ta00 0
360) 56.03 7463196 10800 4] T
s40] G108 #519.472 16200 o E
720 To.2 2350.64 21600 0 =
1080 a0.0a8 10666,656 32400 [+] =
1440 A7 .88 11705616 43200 4] B
2EAD 9724 12052, 368 B5400 v} 5_
4320 10634 14164.488 129600 0 |5
5760 11466 16272712 172800 4] o
GE40) 13013 1T33E5.318 259200 4]
11620 14497 168203.444 345600 [+
14400 16717 20835.044 432000 4]
17280 169.65 22597 .58 518400 [¥]
23040 193.05 2671426 B91200 a
28800 21488 2BE23.348 BE4000 a
36000 240,80 32086,548 1080000 4]
| Maximum Attenuation Valume 2-“‘”@"""3
Plan Araa
Blue (Storage) 148 m®
YWaold Raba 30.00%
Deph Reguired 54.99972973 mm
Area under paving 100 mm




Green/Blue Roof 01 - 1 in 100-year Attenuation

Valume Provided

4.44 m?

C ? B Job No. 27218 |Ref No. Rev
COMNSULTING ENGIMEERE
By Al Chacked:
Title: Riverbank Arts Theatre Date: 18/01/2024
Raoof Araa 148 Tatal Area 148
Impermaability
Imparmeability Factor 0.8 Imparmeability Facior 0.9 Factor 1 Equivalent Drainage Area 133.2
Reurn Period 100 years Climate Change Increass Factar 0% Flow Control Device Orrifice: Contral
| Allwable Site Dischargs Rale 0.5 Liset
Allenuation
Storm Duration Rainfall Rainfall WVolume Discharge Raduirad Attenuation Volume Required
{rminy {rmm} {litras) {litres) {m*3)
Tank Volume m*3
gl 1851 2198132 150 2040132 a a5 i 15 7 3
10 2301 064,932 300 2 TE4832 N
15 27.04 3801728 450 3151728 "
300 334 4450.212 ) 3.550212 15
60l 41.34 5506.488 1800 3. 706486 30
120 51.09 6805188 3600 3205186 50
180 sv.as OS82 5400 230582 170 —
240| 5318 8415576 7200 1.215576 180 —
360l TLE 9523.8 10800 o B
540 8094 107ET B68 16200 4] E
7201 884 11774.88 21600 0 =
1080 1001 1333332 32400 ] &
14400 10933 14562756 43300 4] E
2gan) 118.08 15661 456 BEA00 ] ;
43200 128.82 17160156 129600 o] g
5760 138.08 18389.502 172800 4] o
asanl 15509 20657 QBB 258200 0 o
115200 17068 22735.908 345600 0 .
14400] 185.25 246753 432000 0 ‘IJ
172a0] 199.03 26510.796 518400 0 S
230400 2249 29955 68 1200 0 2ER00
28800 24821 33184772 864000 4] JEDND
36000) 27781 7004 202 1 080000 4]
| Miaximumn Attenuation Volurme | 3 T0BAEE]m"S |
Plan Araa
Blus (Storage) 148 m’
Vaoid Ratio 30.00%
Deph Reguired A3.470450945 mm
Area undar paving 100 mm
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