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Glebe House, Crumlin, Dublin 12 Water Services

1

11

1.2

Introduction

General

This report has been prepared for Seabren Developments Ltd and Circle VHA CLG to address the
water services for the proposed new development at Glebe House, Crumlin, Dublin 12.

q
SITE LOCATION MAP
SCAE L1oo0

T RES

Figure 1 Site Location Plan

Proposed Development

Seabren Developments Ltd and Circle VHA CLG intend to apply to An Bord Pleanala for planning
permission for a strategic housing development at this site located at Glebe House (Protected
Structure, RPS Ref. 7560), including the vacant Glebe light industrial lands, and the vacant site of
the former Coruba House, Saint Agnes Road, Crumlin, Dublin 12 all on a site of 0.88 Hectares. The
site bounds Somerville Drive and Somerville Green to the southeast and southwest, respectively,
and includes the grass margin between the Coruba site boundary and Somerville Drive. The Glebe
House lies within the Crumlin Architectural Conservation Area.

A residential development of 150 no. apartments consisting of 74 one beds, 72 two beds and 4
three bed residential units, a creche and café. The proposed scheme has an overall Gross Floor
Area of 15,767 sq.m.

Two apartment buildings are proposed ranging in height from 4 — 6 storeys and linked by a carpark
at ground floor and a podium at first floor level comprising the following:
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Glebe House, Crumlin, Dublin 12 Water Services

» Block A is 5-6 storeys and consists of 79 apartments and includes 35 no. one beds
and 44 no. two beds units, ESB substation/switch room/metering room of 85sgm, 42
no. secure bicycle storage and bin storage of 44sqm

. Block B is 4-5 storeys and consists of 66 apartments and includes 38 no. one beds,
25n0. two beds and 3 no. three beds, a Creche of 147 sgm at ground floor level with
associated outdoor area, ground floor plant rooms of 74sgm, ESB substations/switch
room/metering room/telecoms of 89sgm, 188 no. secure bicycle storage spaces in two
locations, 6 no. motorbike spaces and bin storage of 75sgm.

Two no.three storey pavilion buildings either side of Glebe House to accommodate:

One number two storey duplex 2 bed apartment above one number 1 bed
apartment at ground floor in the north west pavilion and,

One number two storey duplex 2 bed apartment above a 55 sqm ground
floor café, in the south east pavilion.

The repair of fire damaged elements (following a fire 215t April 2022) and the refurbishment
of Glebe House, a protected structure, into two apartments, one number 2 bed unit at lower
ground floor and one number 3 bed unit at upper ground and first floor;

e Repair of fire damaged elements including the replacement of all roof coverings and
structure, replacement of all first floor timber stud walls, replacement of first floor rear
return joists, replacement/repair of floor joists at first floor level, replacement of
internal render to kitchen/dining area in rear return building and replacement/repair
of stair from upper ground to first floor level,

o the refurbishment of Glebe House including the removal of extensions to the rear
and sides of the building, restoration of the fagcade, replacement of pvc windows
with sliding sash windows and associated works to the interior and to the
curtilage of Glebe House.

e Lowering the front boundary wall and return boundary wall to the front of Glebe
House.

Demolition of all workshops, offices and sheds to the rear and sides of Glebe House Demolition
of boundary walls around the Coruba land on Somerville Drive, the front entrance and between
Coruba and the Glebe lands. Demolition of non-original brick column’s at St Agnes Road
entrance to Glebe House (1,636 sqgm).

75 car parking spaces are proposed:

e 66 no. car parking spaces (includes 2 Go Car spaces) in ground floor car park
below podium and partly in Block A and 4 No. visitor car parking spaces in front
of Glebe House all with vehicular access from St Agnes‘s Road

e 5No. assigned car parking spaces on the eastern side of Block B with vehicular
access from Somerville Drive.

The development provides 905 sgm of Public Open Space to the front and side of Glebe House,
and within the southeast public plaza. with a pedestrian route to the side of the Café at Pavilion B
and 1,632 sgm of Communal Open Space located at podium level and to the rear of Block A.
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76 no. visitor bicycle parking spaces are provided in the public accessible areas of the
site.

The application also includes the provision of a new footpath along the south-eastern boundary at
Somerville Drive, a new controlled gate between Somerville Drive and St Agnes Road allowing
public access through the site within daylight hours and a new pedestrian access from the public
open space onto St. Agnes Road, boundary treatment, landscaping, Solar Panels on the roof of
Blocks A and B, provision of 4 no. Microwave link dishes to be mounted on 2 No. steel support
posts affixed to the lift shaft overrun on Block A, lighting, services and connections, waste
management and other ancillary site development works to facilitate the proposed development.

1.3 Existing Drainage

The existing industrial units on site is served with a 300mm diameter vitrified clay combined sewer
on St. Agnes Road. The existing drainage records also note a 225mm diameter concrete sewer on
Somerville Drive to the rear (South) of the site.

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 flood risk assessment has been carried out
and details are contained in Section 5. The existing site layout has been detailed on CORA drawing
CORA-1968-C.001.

1.4 Reference Publications used in the production of this Report

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

Greater Dublin Strategic Drainage Study — Volumes 1 to 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

BRE Digest 365 — Soakaway Design (2016)

Irish Water Codes of practice for Water and Wastewater Services.

2 Foul Waste Discharge

It is intended that the proposed development shall be used as Residential Apartments. The
projected potential occupancy of the development would be 466 persons. The foul discharge shall
be fully separate and be connected by gravity to the public combined sewers on St. Agnes Road
Somerville Drive.

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

3 bed unit: population equivalent 6No.
No. of units 4No.
No. of occupants (residents): 24No.
2 bed unit: population equivalent 4No.

CORA Consulting Engineers Issue 08 June 2022 Page 3
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No. of units

No. of occupants (residents):

1 bed unit: population equivalent
No. of units

No. of occupants (residents):

Wastewater Loading:

Café Unit
Area:
Number of Occupants:

Number of sittings per day:

Wastewater Loading:

Creche
Area:

Number of Occupants:

Wastewater Loading:

Residential Wastewater Loading= (24+292+150) x 150
Café Wastewater Loading= (55 x 3) x 10
Community Wastewater Loading= (82) x 40

Total Wastewater Loading=
Average Discharge (DWF) = 74,389/ (24 x 60 x 60)
Peak Discharge (6DWF) = 0.831l/s x 6

73No.
292No.

2No.
75No.
150No.

150 litres/day/person

55m?
55 (Occupancy Factor 1.0)
3

10 litres/day/person

147m?

82 (Occupancy Factor 1.8)

40litres/day/person

= 69,900litres per day

= 1,650litres per day

= 3,289litres per day

=74,839litres per day

= 0.923litres per second
=5.54l/s

Two separate foul connections are proposed. One 225mm diameter pipe is proposed to connect to
the existing combined 300mm diameter sewer on St. Agnes Road and a separate 225mm diameter
pipe to connect to the 225mm diameter concrete sewer on Somerville Drive.

The Foul Connection falling to St Agnes Road will serve proposed Block B, Pavilion 1 & 2 and
Glebe House. The proposed wastewater loading for these units has been calculated at
37,039litres/day. This equates to an average discharge of 0.428l/sec with a peak discharge of

2.57I/sec.

The Foul Connection falling to Somerville Drive will serve the proposed units in Block A. The
proposed wastewater loading for these units has been calculated at 37,800litres/day. This equates
to an average discharge of 0.438l/sec with a peak discharge of 2.625l/sec

CORA Consulting Engineers Issue 08

June 2022 Page 4
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The capacity of a 225mm diameter pipe with a gradient of 1:80 would be approximately 18 litres
per second which exceeds the potential outflow. Calculations for the proposed foul pipes are shown
in Appendix .

Irish Water have been engaged and have confirmed that the drainage network in the area has
sufficient capacity and issued a statement of design acceptance for the proposed wastewater
layout. The correspondence received from Irish Water is shown in Appendix B. Details of the
proposed foul drainage are shown on CORA Drawing CORA-1968—C.002. Confirmation of design
acceptance has also been received from Irish Water and a copy of same is included in Appendix
B.

3 Surface Water Discharge

The existing site is predominantly covered by impermeable parking and industrial surfaces. Rain-
water runoff is currently directed via existing gullies to the main public drainage networks. It is
proposed to remove the hardstanding surfaces and replace with appropriate SuDS measures for
the development.

The proposed development includes a number of separate structures. It is proposed to implement
three stages of SUDS measures to deal with the rainwater falling on the roof areas. Green roofs will
intercept and reduce the rainfall falling and discharging from the roof areas, Attenuation will be
provided to control the discharge from the site and the storage volume will be designed to allow
infiltration for smaller rainfall volumes.

It is proposed to provide green roof surfaces on the roofs of the new apartment structures in order
to reduce the volume of surface water discharging from the building footprint. Surface water run-off
from the green roofs and impervious areas shall be collected via new gravity pipe networks and
directed to attenuation storage tanks where the discharge rate to the public system will be controlled
at 2.0 litres/second in line with the Greater Dublin Strategic Drainage Study. A schematic of the
proposed surface water layout for Block B is shown in figure 2. Separate networks Details of the
proposed surface water drainage are shown on CORA Drawings CORA-1968-C002 & C.005.
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Figure 2 Drainage schematic cross section

2No. separate storage volumes will be provided across the site to cater for run off from Block A,
Block B, respectively. The attenuation will be provided through Wavin Aquacell’s with a 95% voided
volume. The Aquacell’s will be wrapped in a permeable geotextile material or an impermeable
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3.1

311

geomembrane. A separate soakaway will be provided for Glebe House and the Pavilion Building
constructed for Wavin Aquacell’s and wrapped in a terram geotextile.

The discharge from the storage volumes shall be limited to 2.0l/s through the use of a hydro-slide
control valve located in the final surface water manhole before the outlet from the site. Calculations
for the attenuation storage tanks are shown in the Appendix H for a 1 in 100 year event with a 30%
climate change factor included. In conjunction with the climate change factor it has been
conservatively assumed that the green roof shall provide a rainfall run-off reduction of only twenty
five percent for calculation purposes. The tank serving Block A tanks will be installed to allow
infiltration, However the volume provided has been calculated for a fully impermeable tank.

The following roof areas and corresponding storage volumes have been calculated.

Roof Area Attenuation Volume
Block A 1,486m?2 762m?3
Block B & podium 2,393m? 159m3

Soakaway Volume
Glebe House & Pavilion Buildings 265m?2 49m3

The proposed surface water drainage system is shown on CORA drawing CORA-1968-C002 with
the extent of green roofs to be provided detailed on CORA drawing CORA-1968-C.005.

SuDS Measures

Green Roofs

The introduction of sections of green roof will serve to intercept, and reduce the outflow of rainfall
generate from the roof area. For the proposed works the reduction in surface water run-off has
been established at 25% (Bauder Green Roof Design Considerations). A Bauder Green Roof or a
similar approved system will be utilised for the development. Coupled with a reduction in
impermeable surfaces, there will be a reduction in the overall run-off from the site. The below graph
represents the reduction in surface water runoff from the site for a 60 min rainfall with a return
period of 1 year (excluding flow control/attenuation).

CORA Consulting Engineers Issue 08 June 2022 Page 6
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Existing vs Proposed Discharge
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Figure 4 Reduction in site run-off

The proposed total green roof area is 744m?2. The Podium area of 756m? will also be installed with
intensive landscaping which will provide the same interception and retention characteristics as a
green roof.

Vegetation will generally be provided
through plug planting, vegetation mat or
seeding. Selected species can be chosen to
suit the project and location.

Bauder Extensive Substrate is a lightweight
growing material that is manufactured to
meet FLL guidelines.

Bauder Filter Fleece is a filtration layer that
prevents substrate fines from washing into

the drainage and water storage layer.

DSE 40 is a lightweight water storage and
drainage layer made of HDPE, 40mm thick.

Bauder FSM600 Protection Mat is a
polyester and polypropylene fibre mix.

Bauder PE Foil Separation Layer is a
polyethylene foil separation and slip layer
manufactured from recycled granules.

Figure 5 Bauder Green Roof Build up

The proposed surface water drainage schemes have been designed in accordance with Greater
Dublin Strategic Drainage Study using sustainable drainage systems (SuDS).

3.1.2 Permeable Paving

CORA Consulting Engineers Issue 08 June 2022 Page 7



Glebe House, Crumlin, Dublin 12 Water Services

3.1.3

3.14

3.2

3.21

3.2.2

Permeable paving is proposed for all paved areas throughout the site. 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 landscaped, and the roof level areas
will discharge to attenuation tanks, the permeable paving will not include for any additional
contributory areas.

Attenuation

A flow control device will be fitted to the outlet manhole on the surface water network. The discharge
from the surface water network shall be limited to 2.0l/s through the use of a hydro-slide control
valve. The hydro-slide has been used in lieu of a hydro-break due to the larger orifice size and its
ability to control head over varying flow rates. On occasions of significant storm events, where the
outflow rate is exceeded the system will back up to in-line attenuation tanks. There will be two
tanks within the site to cater for Building A, Building B structures respectively. Each tank has been
sized for the respective tributary areas. The tank to Building A will be constructed with Wavin
aquacell tanks with a 95% void ratio and wrapped in a Terram geotextile as minimum separation
distances can be achieved to allow some infiltration to the ground. The tank to Building B will be
constructed with Wavin aquacell tanks with a 95% void ratio and wrapped in an impermeable
geomembrane as minimum setback distances cannot be achieved.

Calculations for each attenuation tank are shown in the Appendix G for a 1 in 100 year event with
a 30% climate change factor included.

Soakaway

Soakaway tests have been conducted at each proposed location and the results are shown in
appendix |. The tests show for the attenuation tanks to Building A and Building B, a soakaway will
not work for a 1 in 100 year storm event as the infiltration rate is too low. There is insufficient area
on site to increase the footprint sufficiently for the tank to act solely as a soakaway and as such the
outlet is connected to the final manhole with the flow control device.

The surface water network to Glebe House and Pavilion buildings will discharge to a soakaway for

a 1lin 100 year event. The soakaway will be treated as such for maintenance purposes with silt and
leaf traps to be provided before entry and a maintenance plan drawn up.

Surface Water Impact Assessment

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

Criterion 1 — River Water Quality Protection

As outlined in section 3.1 a number of SuUDS measures are to be employed to ensure the quality of
the surface water discharging from the development. Treatment of rainfall will be provided by Green
Roofs, Landscaping, Silt traps and the Petrol interceptor.

Criterion 2 — River Regime Protection

CORA Consulting Engineers Issue 08 June 2022 Page 8



Glebe House, Crumlin, Dublin 12 Water Services

3.2.3

3.2.4

Surface water discharge will be limited to 2.0l/s in line with the Dublin City Development Plan,
through the use of a Hydro-slide flow control device. Attenuation storage has been provided for a
1in 100 year event with a 30% climate change increase.

Criterion 3 — Level of Service (Flooding)

The following have been analysed for the new development;

1. There will be no flooding on the site for a 1 in 30 year rainfall event. The surface water

drainage scheme has been designed for a 1 in 100 year rainfall event and will therefore
have sufficient capacity for the lesser 1 in 30 year event.

There will be no internal property flooding for a 1 in 100 year high intensity rainfall event.
As outlined above the surface water drainage scheme had been designed for a 1 in 100
year rainfall event. An allowance has been made for a 30% increase due to climate change.
There will be no internal property flooding for a 1 in 100 year river event and critical duration
for the site. A separate flood risk assessment has been carried out which indicates a low
pluvial risk to the property from a 1 in 100 year event. Please refer to CORA Site Specific
Flood Risk Assessment.

No flooding of neighbouring properties during a 1 in 100 year high intensity event. As
outlined above the surface water drainage scheme had been designed for a 1 in 100 year
rainfall event. An allowance has been made for a 30% increase due to climate change.

Criterion 4 — River Flood Protection

Surface water discharge will be limited to 2.0l/s in line with the Dublin City Development Plan
through the use of a Hydro-slide flow control device. Attenuation storage has been provided for a
1in 100 year event with a 30% climate change increase.

4 Maintenance

4.1

4.2

Green Roofs

The Green Roof areas will be accessible through the lift and stair cores to allow for maintenance.
The proposed development allows for a pathway around the footprint of the buildings. This allows
for a cherry picker to access the smaller roof areas for maintenance and upkeep. A separate water
feed will be provided to allow for irrigation of the green roofs during times of drought or low rainfall.

Attenuation tanks

Manhole access will be provided to each of the attenuation tanks. This will allow for flushing of silts
or deposits that may build up over time. Separate Manholes with silt traps will be constructed up
stream to each attenuation tank. Regular clearance of these will be included in the management
and operation procedures for the development.

5 Construction of Surface Water Networks
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The final phasing and construction methodology for the proposed drainage networks will be
determined by the contractor and will be included in the overall construction programme. The below
is an outline draft phasing for the construction of the drainage networks;

Stage 01: Block A - Internal drainage constructed as part of ground floor slab installation.

Stage 02: Block B — Internal drainage constructed as part of ground floor slab installation

Stage 03: Glebe House & Pavilions — Internal drainage constructed as part of ground floor slab
installation.

Stage 04: Following completion of external finishes to Block A and removal of scaffolding,
Installation of Block A attenuation tank in line with manufacturers details.

Stage 05: Connection of internal drainage network to Block A through external sub-surface network
to Block A attenuation tank and completion of outlet pipes to final manhole 01 at exit of site.
Installation of foul network drainage to final outfall manhole.

Stage 06: Following completion of external finishes to Block B and removal of scaffolding,
Installation of Block B attenuation tank in line with manufacturers details.

Stage 07: Connection of internal drainage network to Block B through external sub-surface network
to Block B attenuation tank and completion of outlet pipes to final manhole 01 at exit of site.
Installation of foul network drainage to final outfall manhole.

Stage 08: Following completion of external finishes to Glebe House & Pavilions and removal of
scaffolding, Installation of soakaway in line with manufacturers details.

Stage 09: Connection of internal drainage network to Glebe House & Pavilions through external
sub-surface network to soakaway. Installation of foul network drainage to final outfall manhole.

Stage 10: Installation of flow control device and penstock valve on outfall manhole 01.
Stage 11: Final connection of outlet manhole 01 to respective foul and surface networks through
coordination with Irish Water and Dublin City Council.

Stage 12: Final flushing/cleaning of networks and commissioning of both surface and foul systems.

6 Water Supply

The site is served with a 300mm diameter concrete water main on St. Agnus Road. It is proposed
that new 100mm diameter MDPE supply be taken from this main and directed to the water storage
tanks located in Block A & Block B. Two separate 80mm MDPE water mains will be taken to serve
the café and créche. Details of the proposed connection are shown on CORA drawing CORA-1968-
C.003. Irish Water have been engaged and have issued a statement of design acceptance for the
proposed watermain layout.

As part of confirmation of feasibility, a section of the existing water main on St. Agnes road is to be
replaced by Irish Water. The existing 4-inch cast iron water main is to be replaced with a 200mm
water main to the extent indicated by Irish Water. The applicants will pay a contribution to IW for
the carrying out of these works by the statutory authority. The Irish Water Confirmation of feasibility
and statement of design acceptance for the proposed connection is attached in Appendix B.
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8 Appendix B —Irish Water Correspondence

UISCE

DEakA - iEHEH

WATER

Core Consulting ! Alan Gervey

Bahan Haougs

10 Mound Straat Lower
Dubdn 2

DOZHTT

4 Moverniber 2021

L

Re: CO521006135 pre-connection enquiry - Subject to contract | Contract denied

Connection for MultiiMixed Use Development of 154 units at Glebe House, SL Agnes Road,,

Dublin 12

Dear Sirfdadam,

Irish Water has revesed your pre-connaeclion enguiry in relation b a Water & Wastewaler cannection

al Glabe House, 51 Agnes Road,, Dublin 12 (the Premises). Based upen the details you have provided

with your pre-connaction enguiry and on our gask top analysis of the capacity curmently evailaibla i the
Irish Water network{s) as assassed by Irsh Water, wa wish o advisa you that your proposed
conneclion o the bish Waler network(s) can be faciBlsled al this momenl n lime

SERVICE

OUTCOME OF PRE-CONNECTION ENQUIRY

JHIS IS HOT A CONNECTION OFFER, YOU MUST AFPLY FOR A
SOMNECTION(S) TO THE IRISH WATER NETWORKLE) IF YOU WISH
IO PROCEED,

Water Conngction

Faasible Subjact to upgradas

Wastewabar Conneciion

Feasitle without infrestrucivre upgrade Dy Irish Water

SITE SPECIFIC COMMENTS

Water Conneclion

Tha Developmant can e supplied trom 47 T man in Salm Agnes Read
subject ba fallewing netwonks uporades

b Approximatedy 105m of & e 153mm 12 main (red lne an the
map below] ta replace the existing 4” CI main in Saint Agnes
Foad.

* Approvimately 128m of & new 1560mm ID main (red dashed line

on e map balew) o bnk the axisling 110mm PE n Balte Road
and the 47 AC main in Jabn MoCarmack Seerue,

Tha connestich main showld be 150mm 1D poe with & bulk meter ngtalled
an the Ine,

Siurthan / Dinsbers: Cathal Varbey i Chairman, Fiall Glesson, Esrson Callen, Yeonrs Haerrh, Brendan: Murphry, Maria Ty
Oifly Chikrsihs | Eeghiered 0ifice: Teach Coball, 258-3E Srlid Thalbdid, Balle St Oisth 1, D01 8284 7 CobAdl Hoane, 24-28 Taelbot Soree, Dabdi= 1, 0601 PSS
u suikdaschis phniomhsicchos snmmnss sl lssl thecrsinn earsanra & Uinos Gsasnn ¢ lvsh Wi e s Sesignarsd scodsy compang, minsd by tharsa

Wirnhir £ i Hirinn 4

in rwland Meo 230301

T VRIS
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A parmission lo connect via third parly land (from the site to the read) may
be required for the proposed connection. Please note that it is developer's
Wastewater Connection responsibilities to cbtain all necessary consents/permissions required to
faciitate the connection works. A wayleave in favour of Irish Water, will be
required over the Infrastructure that is not located within the Public Space

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

The map included below outlines the current Irish Water infrastructure adjacent to your site:
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Reproduced from the Ordnance Survey of Ireland by Permission of the Government, License No. 3-3.34
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Whilst every care has beon taken i ils compilation Iish Water gives this information as o the position of its
undarground natwork as a genasal guide only on tha sirclt wndarstanding that o is based on the bast available
informaton provided by each Local Authority in Ireland b Insh Water, Irish Water can asseme no responsibility for and
qive no guarantsss, undertakings or warranties concerning the accuracy, completenesss or up to date nature of the
information provided and does not accapt any liability whatsoever arising from any ermrors or omissions. This infommation
shiould not be relied upon in the event of excavations or any other works being camed out in the vicinity of the Insh
Water underground network. The anus i3 on the partles camying cut excevations or any other works 1o ensure the exact
location of the Irsh Water underground network | Identfied prior to excavations or any other works belng carried out.
Service conneclion pipes are nol generally shown bul their presence should be anticipated,

General Notes:

1)

2]

3)
4)

5)
6)

7
8)

9)

The initial assessment referred to above is carmed oul taking into account waler demand and
waslewaler discharge volumes and infrastructure delalls on the date of the assessment. The
availability of capacily may change at any date after this assessmaent.

This feedback does not constitute a contract in whole or in part to provide a connection (o any
Irish Water infrastructure, All feasibility assessments are subject fo the consiraints of the Irish
Water Capital Invasiment Plan.

The fesdback provided is subject to a Connection Agreameant'contract baing signed at a later
date.

A Connection Agreement will be required to commencing the conneclion waorks associated with
the enquiry this can be applied for at hitpsdwww waler ief'connections/oet-connectad!

A Connaction Agresmant cannol be issued until all statutory approvals are successfully in place.
Irish Water Connecticn Palicy! Charges can be found at

i yater e . (i I -char /
Flease note the Confirmation of Feasibility doss not extend to youwr fire flow requiremeants
Irish Waler is not responsible for the managemeant or disposal of storm water or ground waters,
You are advised to contact the relevant Local Authority to discuss the managament or disposal of
proposed storm water or ground water discharges

To access Irigh Water Maps email datareguestaifwatarie

10) All warks to the Insh Water infrastructure, including waorks in the Public Space, shall have ta be

carmed out by Irish Water.

If you have any further guestions, please contact Marina Byrne from the design team via email
mzbyrne@water.ie For further information, visit waww.water.le/connections.

Yours sinceraly,

/}MM

Yvonne Harris

Head of Customer Operations
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Glebe House, Crumlin, Dublin 12 Water Services

UIsCE
WATER
Alan Garvey
Behan Housse

10 Mount Street Lower Uisea Eirsanr
Duilplin 2 DOZHT T P as

148 May 2022

Ra: Design Submission for Glebe House, 5t Agnes Road,, Dublin 12 {the “Development”)
(the "Design Submission™) / Connection Reference No; CDS21006135

wi maled ie

Diear Alan Garvey,
Many thanks for your recent Design Submission.

We have reviewsd your proposal for the connection(s) at the Development. Based on the
informaticn provided, which included the documeants outlined in Appendix A to this letter, Irsh
Water has no abjection 1o your proposals,

This latter does not constitute an offer, in whobe or in part, to provide a connection to any Insh
Water infrastructura. Before you can connect to our network you must sign a conneaction
agrasment with Irish Watsr. This can be applied for by completing the conmection application
form at yawwaiereiconnectione Insh Water's current charges for water and wastewater
conneciicns are sel oul in the Water Charges F’Iari as anpfnv&d I::ry.I th& Cammlsmn h:nr
Regulation of Ltilties (CRUN fhw

plan-20180.

You the Customer {incleding any designers’coniractors or other related parties appointed by you)
is entirely respongible for the design and construction of all water and/or wastewater
infrastructure within the Development which s necessary 1o facilitate connection(s) from the
boundary of the Development to Irish Water's networkig) (the “Self-Lay Works"), as reflected in
your Design Submission. Acceplance of the Design Submission by Irsh Waler does nod, in any
way, rander Irish Waler liable for any elemants of the design andfor construchon of the Salf-Lay
Works.

If yous have any further questions, please contact yvour Insh Water representative
Mame: Marina Byrne

Phane: 01 89 25891 087619321

Email: mzbyme@water.ie

Yours sincersly,

/ﬂunm Masnes

Yvanne Harris
Head of Customer Operations
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Glebe House, Crumlin, Dublin 12 Water Services

Appendin &
Decument Title & Revision
«  CORA-198E-C002 (P12)
«  CORA-1968-C003 (P12)
=  CORA-1968-CO006 (P4)

=  CORA-1968-COOT (P5)

Additional Commuents
The design submission will be subject to further technical review at connection application stage,

It is mcommended that the watermains and foul sewers should hava 3 m clearance from the
proposed buildings.

For further information. visit Wi waterje'conneciions
Nnrwﬂhsrandmg any mﬂ!ram k&!ﬂd abave, the Euarmnar [m::h.ln'mg &Ny .Eggn'nzed

ﬂﬂ; Ampl'anca |:-.|' r.f'.!B Des.lgn' Submrssron I:ly |'nsh Wafe.r will mr i any way, rarrdar Irrah
Water liabis for any slemants of the design andfor construction of the Sel-Lay Works.

Spideroivdarl / Dingenore Carmal Maekey | Chasmean], Ml Gleeson, Eamon Galken, Yoees Hanrs, Brandas Murpiry, Daswn O Deicooll, Mana O D

Dy Chibraithe / Aeglstered Office: Teach Coball, 24 - 36 Sriid Thalbéad, Bade Atfa Chath 1, D01 NPES § Dol Mouse, 28-D6 Talot freet, Dubln 1 DO SPSE
% ruice a i ghn pmFaicshba amemnithe std Faoe Thegr @nn scareanna @ Unge lirearm § ish Waler it 8 des Frabed scinefy oomparm, bmGed by vhares.
Uirmhir Chidraite in Ewtinn / Regisoered in ireland bec 330363
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Water Services

Glebe House, Crumlin, Dublin 12
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Water Services

Glebe House, Crumlin, Dublin 12
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Water Services

Glebe House, Crumlin, Dublin 12
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Water Services

Glebe House, Crumlin, Dublin 12
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Water Services

Glebe House, Crumlin, Dublin 12

9 Appendix C — Met Eireann Rainfall Return Periods
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Glebe House, Crumlin, Dublin 12 Water Services

10 Appendix D — Attenuation Calculations

Block A
|-F|oof Area @22 Paved Area 0 Green 10?-3 Total Area I4‘3§|
Impermeability Factor 0.9 Impermeability Factor 0.9 Impermeability Factor 0.7 Equivalent Drainage Area 1130.9)
Return Period 100 years Climate Change Increase Factor 30% Flow Control Device Hydro Slide
| Allowable Site Discharge Rate 2 Lisec |
[Storm Duration Flainiall Rainfall Volume Discharge Attenuation Reduired
(min) (mm) (litres) (litres) (m"3) Attenuation Volume Required
5 20.93 23669.737 600 23.069737 Tank Volume m*3
10 28.25 33078.825 1200 31.878825 o 20 40 60 &0
154 34.45 38959.505 1800 37.159505 5 | —
30 42.51 48074.559 3600 44474559 10—
60) 52.65 58541.885 7200 52341885 15 | —
120, 65 73508.5 14400 58.1085 30—
180] 7358 83211.622 21600 61.611622 M‘U’ ———
240 80.34 90856.506 28800 62056506 180
360 a9 102911.9 43200 59.7119 = 240
540 102.96 116437 464 64800 51,637464 %‘ 360
720 112.45 127169.705 86400 40.769705 E SAD
1080 1274 144076.66 129600 14 47666 e —
1aq0] 1391 157308.19 172800 0 2 T [—
2880 155.22 175538298 345600 0 a 2880
43z0] 168.74 190828.066 518400 0 E 410
5760] 18057 204206613 691200 0 2 se0
8640 20111 227435.299 1036800 0 3640
11520, 21892 247576.628 1382400 0 11520
14400]  235.04 265806.736 1728000 0 L4400
17280| 249.86 282566.674 2073600 0 s
23040  276.77 312999.193 2764800 0 Sa800
28800| 301.08 340481.372 3456000 0 36000
36000§ 329.03 372100.027 4320000 0
I Maximum Atlenualiun Volume 62.056506 m"3 I
Block B
'ﬁoof Area 43-? Podium Area 1244 Green IEJQ Total Area 2890
Impermeability Factor 0.9 Impermeability Factor 0.75 Imparmeability Factor 0.7 Equivalent Drainage Area 2172.6
Return Period 100 years Climate Change Increase Factor 30% Flow Control Device Hydro Slide
1 Allowable Site Discharge Rate 2 Lisec |
Ftorm Duration Rainfall Rainfall Volume Discharge Atftenuation Reduired
(min) (mm) (litres) (litres) (m*3) Attenuation Volume Required
5 20.93 45472.518 600 44872518 Tank Volume m*3
10 29.25 63548.55 1200 62.34855 o 50 100 150 200
15 34.45 74848.07 1800 73.04807 S | —
30| 42.51 92357.226 3600 88.757226 10—
60 52.65 114387.39 7200 10718738 15 | —
120 65 141219 14400 126.819 30 |me—
180 7358 159859.908 21600 138.259908 123 __
240 80.34 174546.684 28800 145.746684 180
360 a1 197706.6 43200 154.5066 T 240 ———
540] 10296 223690896 64800 158.890896 £ 30
720 112.45 24430887 88400 157.90887 5 540
1080 127.4 276789.24 129600 147.18924 e
1440 1391 302208 .66 172800 129.40866 2 2’:2
2880 155.22 337230972 345600 ] 2 ;g%
4320  168.74 366604.524 518400 0 E a0
5760 180.57 392306.382 691200 0 u“r: 5760
B640)| 201.11 436931.586 1036800 ] BG40
11520 218.92 475625592 1382400 [} 11520
14400  235.04 510647.904 1728000 0 Laano
17280] 249.86 542845.836 2073600 0 i
23040| 27677 601310.502 2764800 o Sas00
2BB00| 301.08 654126.408 3456000 0 16000
36000 329.03 714850.578 4320000 0
I Maximum Al‘tanua_tion Volume 158.890896 m'3 I
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Glebe House, Crumlin, Dublin 12

Water Services

Glebe House & Pavilions

[Roor Area 265 Paved Area 0 Green 0 Total Area 265]
Impermeability Factor 0.9 Impermeability Factor 0.9 Impermeability Factor 0.7 Equivalent Drainage Area 238.5|
Return Period 100 years Climate Change Increase Factor 30% Flow Control Device Hydro Slide

| Allowable Site Discharge Rate 2 Usec |

[Storm Duration Rainfall Rainfall Volume Discharge Attenuation Reduired
(min) (mm) (litres) (litres) (m"3) Attenuation Volume Required

5| 2093 4991.805 600 4391805 Tank Volume m#3
10} 2925 6976.125 1200 5776125 [ 2 4 6 8
15| 3445 8216.325 1800 6416325 5 ————
30, 4251 10138.635 3600 6.538635 10
60) 5265 12557.025 7200 5.357025 15—
120 65 15502.5 14400 1.1025 %D =
180] 7358 1754883 21600 0 1‘1’2 [ ——
240 80.34 19161.09 28800 0 180
360 91 217035 43200 0 = 24
540 102.96 2455596 64800 0 ; 360
720 112.45 26819.325 86400 0 é 540
1080 1274 30384.9 129600 0 T =
1440| 1391 3317535 172800 0 = 104"3
2880 155.22 37019.97 345600 0 a 2;80
4320 16874 40244.49 518400 0 E aa20
5760 180.57 43065.945 691200 0 & 5760
8640 201.11 47964.735 1036800 [ 8640
11520 218.92 5221242 1382400 0 11520
14400 235.04 56057.04 1728000 0 19400
17280| 249.86 5959161 2073600 0 RhoS
23040] 276.77 66009.645 2764800 0 ey
28800] 301.08 71807.58 3456000 0 36000
36000 329.03 78473.655 4320000 0
| Maximum Attenuation Volume 538635 '3
[Stormeells Required Stormeell Size No of Units
Length 1.14712895 m Length im 2!
\Width 5m Width 05m 10
Depth 12m Depth 04m 3
Assumes 95% volume ratio Attenuation Tank Volume 14
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Water Services

11 Appendix E — Surface Water Soakaway Test Results

Glebe House, Crumlin, Dublin 12
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Glebe House, Crumlin, Dublin 12 Water Services

CORA

Behan House

10 Lower Mount Street CONSULTING ENGINEERS
Dublin
B< HYA Surface Water Soakaway Test
Glebe House TEST
+353 1 6611100 Hocl 1
www.cora.le Procedure
nfo@cora.ie -

1. Excavate holes in indicated locations to the following
dimensions

1.0m wide, 1.0m long, 1.0m deep

Excavated hole to be located approx in centre of
garden approx 5.0m from rear wall.

2. Confirm dimensions of excavated hole by
measurement to the nearest centimetre.

3. Install timber stake measuring in bottom of hole that
extends for 750mm above bottom of hole to allow
water level to be measured against.

4. |Install another timber stake measuring in bottom of
hole that extends for 250mm above bottom of hole to
allow water level to be measured against.

5. Infill hole with water to cover both stakes.

6. Take time measurement (in minutes and seconds) of
when water level is at top of higher stake. Take further
measurement in minutes and seconds for when water
level reaches top of second lower stake.

7. Repeat this procedure 3 times to achieve 3 readings for the same excavated
hole.
8. Record your results on the table in the bottom left of this drawing

John Casey
John Pigott
John McMenar
iohn McMenamin ) ' N°V- zm )
Date & HMe :vwsiiisiisnanns s SIGNAtUre o immssun s kesssasssuss
Kevin O'Mahony
' Key

Lisa Edden
75 % - Start time in minutes & seconds for water level is at level of top stake

25 % - Start time in minutes & seconds for water level is at level of bottom stake

25 % to 75% - the 25% time minus the 75 % time which gives the time for the water level to drop from 75%
Sl full to 25% full.

3507892VH

TEST o | Time 78k | Time £5i| Time TaveN
. OO0, /2 . dor.u. ts"m‘ n

(|) ENGINEERS
i~ IRELAND

Z
P 2 P-30.. | 2-00pa | #7304
_S //.'ba“.,_ é . m/’“ 6-'20 ‘”
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Glebe House, Crumlin, Dublin 12 Water Services

CO=A

CONSULTING ENGINEERS

Behan House
10 Lower Mount Street

Dublin

L) Surface Water Soakaway Test
Glebe House TEST

+353 1 6611100 KN z

www.cora.ie Procedure

nfo@cora.ie =S

1. Excavate holes in indicated locations to the following

dimensions

1.0m wide, 1.0m long, 1.0m deep
Excavated hole to be located approx in centre of
garden approx 5.0m from rear wall.

2. Confirm dimensions of excavated hole by
measurement to the nearest centimetre.

3. Install timber stake measuring in bottom of hole that
extends for 750mm above bottom of hole to allow
water level to be measured against.

4. |Install another timber stake measuring in bottom of
hole that extends for 250mm above bottom of hole to
allow water level to be measured against.

5. Infill hole with water to cover both stakes.

6. Take time measurement (in minutes and seconds) of
when water level is at top of higher stake. Take further
measurement in minutes and seconds for when water
level reaches top of second lower stake.

7. Repeat this procedure 3 times to achieve 3 readings for the same excavated
hole.

Joke) Conir 8. Record your results on the table in the bottom left of this drawing
John Pigott

John McMenamin M o
' ' Date & Time oN- ¢

Kevin O'Mahony

Key

Lisa Edden
' 75 % - Start time in minutes & seconds for water level is at level of top stake

25 % - Start time in minutes & seconds for water level is at level of bottom stake

25 % to 75% - the 25% time minus the 75 % time which gives the time for the water level to drop from 75%
full to 25% full.

TEST o | Timne 7s% | Tints 255 | Time TaveN
B 1Sem | 3Spu T:00 e
/] :00am | Toopu | R.cOUn
T:00.- S:00pm | Blocohe

(| ) ENGINEERS
i

@ ACCREDITED EMPLOYER

4
IRELAND 2
3
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Behan House C t ‘ ‘

10 Lower Mount Street CONSULTING ENGINEERS
Dublin
DX Hi Surface Water Soakaway Test
Glebe House
+353 1 6611100 W Hoe& 3
www.cora.le Procedure
nfo@cora.ie ———

1. Excavate holes in indicated locations to the following
dimensions

1.0m wide, 1.0m long, 1.0m deep

Excavated hole to be located approx in centre of
garden approx 5.0m from rear wall.

2. Confirm dimensions of excavated hole by
measurement to the nearest centimetre.

3. Install timber stake measuring in bottom of hole that
extends for 750mm above bottom of hole to allow
water level to be measured against.

4. |Install another timber stake measuring in bottom of
hole that extends for 250mm above bottom of hole to
allow water level to be measured against.

5. Infill hole with water to cover both stakes.

6. Take time measurement (in minutes and seconds) of
when water level is at top of higher stake. Take further
measurement in minutes and seconds for when water
level reaches top of second lower stake.

7. Repeat this procedure 3 times to achieve 3 readings for the same excavated
hole.

e Casa 8. Record your results on the table in the bottom left of this drawing

John Pigott
John McMenamin A zo’
Date & Time oN.

Kevin O'Mahony

Key

Lisa Edden
' 75 % - Start time in minutes & seconds for water level is at level of top stake

25 % - Start time in minutes & seconds for water level is at level of bottom stake

25 % to 75% - the 25% time minus the 75 % time which gives the time for the water level to drop from 75%
full to 25% full.

TEST o | Timne 7s% | Tints 255 | Time TaveN
1 T:60m | 6:30pm | \20\n

?-toun | 4:00pur T.ookn

2 2 ‘50,., Tiooew | \Qiooln

(| ) ENGINEERS
i IRELAND

@ ACCREDITED EMPLOYER

N
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12 Appendix F - Ground Level Foul Calculations

Ground Level Foul Calculations

¥

h

4

Sewer design details
Dezign flowe rake
Length of the sawear

Fall along langih of sewer
Gradian of sawar
Bdinimum pige diamater
Surface roughnass

Pulgan bydravlic depth factar
Hinemalic viscosity of Mlud
Using the Chezy equation
Conglan

Diarneter ol pipe requined
Miarast ppe dameater
Flow veloaity using Chary
Using the Escritt eguation
Diameter of pipe required
Mesanas] pipe deameer
Flow velocity using Escritt

Dressiggn pipes diameter
Constant

Flow welocity

Fles rate runring full

Depith as proportion of D

Fliow velodty at design fhiaw rate

Duesign pipe flow Emited to 0,75 times full depth

Frarm Hydraullcs Reseanch Tables 35 and 36

Proj= i
o e P Ghaba House 1961
Corcl
Sacion Sheat iy,
CORA Consulting Engneers FEMHDE - FEMHM 1
10 Lower Mo Stost T by Tt pveeT Tt PRy Toin
fudinz Al 1111272020
DESIGN OF & FOUL SEWER
TELHES cysoybalion vendon 1.1LIT)
|-; L

Clinige = 5100106 pvs
L=5%0m

h=14m
i=h/L=001& (1in&1)
[ = 228 mm

ks =1.%mm

m= 030

v = 1A s

= B

D = {{Chioe® 52 16} £ {17 521 € 3¢ ¢ 1misT)2% m 31 P
Cletany = 225 mwm

Wby = £ WM 3 Doy % 0 TmMUET) = 1,888 mis

0 = [l = 1000 =001 F) 1 G OO0AE mYs}" = 2 1mm = 38 mm
Desarie = F25 01
WVanort = 26 738 3¢ (Dascm / Tnem} = 1 s/ (W1 1 i) B0} = 1,683 m's

Using the Colsbrook-White Equalion for pipe running full and partially full

Dliesigny = e Donezy, Diesorn, Dhvin} = 225 irim
£ =48 = (Ques { IET) ¢ {Dcugn (1000mMM) = 1) = 0.268
Waa = -2 Fecdgs] (el 3. 75 Do) (2.5 W Dhimeigr e ] ) il
ua = 1464 m's
Cha = W o D™ /4 = BB 2000 riv'rs
PASS - Maximum flow rate is greater than design flow rale

¥ = .O6E
PASS - Design pipe flow less than 075 fimes a0 depth
Wemegr, = 0L mi's
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e b e,

e (NS Glabe House 1968

CaOrad

Sacion Sheat o iy,

CORA Consulting Engineers FEMHI G - PERAHT2 1

10 Lower Mourd Sresi T by Tt Otk by [ A by il

Dujdri 2 AlG 111202020

DESIGH OF A FOUL SEWER

TECS cpdabalion verdon 1.0

_,17

h

4

Design pipe flow Emited to 0,75 times full dapth

Sewer design details

DCreign flowe rabs Chineie = S1010°F il

Length of the saver L=91.%m

Fall alang langth of sower h=11m

Gradiand of sawar i=h!/L=0012 {1 in 88

Plinimum pipe diamater Db = 225 mmi

Surfacs roughness ka="1.%mm

Bdean hydravlic depth factor m = 0.5

Finernalic wiscosity of Tuid v o= T 0 s

Using the Chezy equation

Coanglan = B

Diarnetar al pige regquired O = (g™ 2 18) (e et 6 i Tmiis )0 = 33 rm

Mearag! pipe diameler Cltery, = 225 memi

Flow velngity using Chazy Mawey = £ 2 90 o Dy 20 = 1mis") = 1572 mis

Using the Escriti equation

Diameter of pipe required [ = (i = 1000 =401 /1) 0.000A5 mi5)0 %= 1 mm = 38 mm

Meares) pipe diameier Dl = 225 mim

Flow welocity using Escritt Woescet = 26. 738 3 (Dlancs / 1mm}*= 1 mis. ! (W1 7} » 60} = 1,383 mis

Using the Calebrook-White Eguation for pips running full and partially full

Cesign pipe dameder Dhsesign = 1] Dz, Dhsorn, Divin} = 225

Constamn Z =02 5 (igsez £ T7ET) 3¢ { Dlicwign (1 O3HMM) = 1) = 0L227

Flow veloaity Wha = -2 Packorgy| a3, 7o Dhsosir) 10251500 W Dmssgran s 1 s
W = 1,239 m's

Flow rate nanring tull O = o 0 w0 D™ S = S0 201 0% s

PASS - Maximumm flow ride is greater than design fow rate
From Hydraullzs Research Tables 35 and 36
Depth as progortion of 0 ¥ = DU
PASS - Design pipe fow less than 0,75 fimes 7T depih
Flow velocty at daglgn fhow rate Wonaon = 0L353 mia

CORA Consulting Engineers Issue 08 June 2022 Page 30



Glebe House, Crumlin, Dublin 12 Water Services

Progct s i,
- W1 E , Blackoock 1968
Carag e
Seclon Sheot noiesy,
CORA Consuling Engneers FSIGH - FShHR0 1
100 Lower Wourd Siosl CHc by Taate Otk by [ A by Dia
Luginz A 11122020
DESIGH OF A FOUL SEWER

TECHES sl dalion vergion 1.0LIT)

_,1?

h

4

Design pipe flow Bmited to 0,75 timas full dapth

Sewer design details

Drecslign Aces raka Chiouge = 510107 '

Length of the sawear L=350m

Fall alang langth of seer h=08m

Gradiant of sawar i=h!L=0022 (1in46)

hinimum pipe diamater D = 180 mm

Syrfaca roughnass ks = 1.5 mm

ez hydraulic depth factar m = 0,35

Finernalic wiscosily of Nud v o= 130 s

Using the Chezy equation

Congian - B

Diarneter ol pipes regquired O = (g™ 3 185 5 (7 s 6 =i Tms” )™ = 29 riim
Miearas! ppe damster Cletany = 150 mwm

Floww velocity using Chaery Wiy = 0 2 W0 o Dby = 1"} = 1,786 mis
Using the Escritt eguation

Diarmeter of pipe required [ = [l = 1000 501 /1) 000035 m5)* % « 1mm = 34 mm
Mearas] ppe dameler Dlenae = 150 tur

Flow velocity using Escritt Wamcet = 95,738 ¢ (Desces / Imen) ™= i s /{01 (i} 2 B0} = 1.472 m's
Usisg the Colsbraak-While Equation for pipe running full and partially Tull

Dessign pipe diameder Dlacsign = P! Doy, Descrn, Dhyin) = 150 erin

Conslamn Z =2 (e IR 2 {Detcuign /1 O00mMmI) = 1) = 0254

Flow vedocny Wi m - 2Pk (3 7 Dhaion] (2.5 30 W Do ] o s

Flew rate nareing fll

Frorm Hydraullcs Reseanch Tables 35 and 36

Depth as proportion of D

Flovr velocity at deslgn fhow rate

W = 1,786 m's
Cht = W 2 7 Do /4 = 225010 rfs
PASS - Maximunn flow rate is greafer than design fow rate

=003
PASS - Design pipe flow less than 075 times AW depth
Vomdon = 0L536 mi's
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13 Appendix G — Ground Level Surface Calculations

Fromc Jois e,
PR Claba House 1968
COral
Sechon Sheat noUiesy,
CORA Consulting Engineers SWHOE - SWMHIG 1
'““ﬁﬂ"“’;m e by [t Chby Dote g by s
" Al 111252020

DESIGH OF A SURFACE WATER DRAIN

[ . o

TEDTES mabcubabion varsion 1.00LL

T»F

M

Divain design details

Dresign N Fabe Chepge = 1600007 s

Length of the draln L=330m

Fall alang lengih of dran h=02m

Giradient of drain l=hiL=0u0oF (1in145)

linimum pige diamatar Cbein = 150 mim

Surtaca roughnass ks = 0.6 Frim

fean hydraulic degth facsor m = 0.25

Kinprmalic viscosity of fuid v = 13RO mis

Using the Chezy equation

Constan c=55

Ciameter of pipe required 0= [ = 16} (7 o i = Imis 0 = 60 mm

Mieares! pipe diameler (w— T

Floww velocty using Chazy Wobsry = 3 WM ¢ Doty 0 % 10VE7) = CLESE s

Uiy the Escrill egustion

Cigmetar of pipe requirad O = [ = 1000 01 1)/ 0000035 /8™ = 1 mim = &5 mm

Meares| pipe dameler Disizn = 150 mm

[Flioea vedocaly using Esontt Vescs = 26738 x (| Doacm / 1mm)™= =1 s/ {1 ) B = 0LB26 s

Using the Colebrook-White Equation for pipe running full and partially full

Design pipe diamaler Dhicsiys = mage] Dy, Disiwn, Do) = 150 mm

Cornetart P a2 s £ ITVET) 3¢ (Do 1 D00 3 1) = D142

Flivw vty Wit = - Packeng (a3 7 Dhsion] e (2. 5 o U Dhpnigranic 05 o o'
Via = 0.BET s

Flow rabe nunring full o= Wi = 5 % Diane” 1 = 148107 rlls.

PASS - Maximurn How rate is greater than design fow rafe
Fram Hydraulics Research Tables 35 and 36
Depilh as propertion of D % = 0,235

Flow velocity al design Tlow rate Vinsign, = U548 mis
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Promet ok P,
e 4t Glata Mousa 158
Carag

Sacion Sheot ni iy,

CORA Consulting Engineers SIWKIHD - SWRHD1 1

ml.mzﬂmr;m Coc by [t i by Dt Sy by Crnn
" AG 111272020

DESIGH OF & SURFACE WATER DRAIN

< - .

TEDHE cabadation vrson 1,0UT)

_,TT

M

Drain design details

Doty Mcvad Fiabes Chisige = 1631 0? v

Length of the draln L=&10m

Fall alang largth af dran Fi = 0 mm

Giradient of drain I =h/L="00007 {1 in150}

Plinimum plpe diametes Chrin = 1580 mmi

Surfaca roughnass bz = 0.6 mrm

deam hydraulic depth fackar m = 0,25

Finemalic viscosity of luid v o= TR0 ms

Using the Chezy eguation

Conslan =56

Diametar of pipe recuired O = (i o 1657 (0w mo o o 1S = 81 mm

Meares! ppe damete Chsary = 150 ¥my

Flow velocty using Chazy Moty = 0 % 90T % Dty = | % 1MV} = /885 myis

Using the Escrifl squation

Cigrnetar of pape required O = [ Chnige = 1O 51 4 1) 4 QLO0OAE )™= | mim = B& mm

Mesaras| pipe dinmeler D = 180 mm

Flow velooby using Esentt Woncrt i 26,738 3 {Doacen | 1e0m| ™= 51 i FE T B = DLB12 e

Using the Colebrook-White Equalion for pipe running full ahd partally full

Design pipe diamaler Dy = it Dy, Disisn, Db} = 150 mm

Congtant F a2 % (Que /107987 3¢ {Dhiesin /1 D00MMY) % 1) = 0.140

Flow velocity g -2 kg . T i) 2. 5100wl Dcsigron o] 48] o s
Wia = 0814 mig

Flow rate nunring full Cha = Vi % 5 % D [ 4 = 1l 0 mitis

BASS - Maximum flow rate iz greater than design fow rale
Fram Hydraulics Research Tables 35 and 35
Cepth as proportion of % = 0227

Flow velocity al degign llow rale Visigr = 0542 mi's
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CaOral
CORA Consulling Enginecss

10 Ligwer Wigamd S|
Duiodin 2

[ ks i,

Shaba Houge 1868

Sachon Shentrouey,
SIWLIHDG - SWH01 i

ke by Duta Chd by Dxita B by Dwia
Al 1123020

DESIGH OF A SLUMAFACE WATER DRAIN

TEDDE xbakation virsion 10100

<

7‘|‘-._

h

4

Drain design details
Drezign flow rate
Length of the drain

Fall alang length of dran
Gradiert of drain
bfinimum pige diamater
Surlacs roughnass

hizan hydravlic degpth Tacar
Knermalic viscosily of Nuid
Using the Chezy aguation
Conslan
Diarmedar of pipe rocuired
Mearast pipe dameater
Flow velooty using Chazy
Using the Esceitl equatlon
Ciarmetar of pipe required
Mearas) pipe diameier
Floww velocity using Escritt

Des=ign pipe diameaier
Constam
Flow vielocily

Floww rabe nunring full

Degith 88 propertion of O

Floww velocity at dasign flow rate

Fram Hydraullcs Research Tables 35 and 36

Chisige = 16851007 prs
L=620m

h=04m

i=hiL=000F (1in151)
O = 150 mm

ks = 0.6 mm

m = i{,25

v 1310 m'is

o= G

D = [ Gissp” 3¢ 16} /{1 3epm e & i 30 1) = 61 mem
Dhetary = 150 mem

Wotsizy = £ 2 WM o Dy ¢ § 0 1MVEY) = QLBB2 s

O = [l = 1000 21 )¢ QU000 mis 22 1 mm = 56 mm
Diswir = 160 mim
Vaeort = 26.738 = (Desas £ 1mm| ™= =1 mis /({1 i} = B0} = Q810 m's

Using the Colsbroak-White Equation for pipe running full and partially full

Dhaesign = FrisanDowey, Desorn, Dovn} = 150 rim
2 =l |Quez £ TIMeE®) 0 { Dlsemign 1 DOOMMY % 1) = 0138
Wit = -2 Pachenga] (W (3. 75¢ Dhvesigr) #4125 369 1 Dhimaigra o S] o 'S
s = 0.811 mis
Cha = Wi = B Dhimg” £ 4 = 14 S0 rr'rs

PASS - Maximum flow rate is greater than design flow rate

%= D227

I'J'uu'p- 0541 mi's
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Mgares| pipe diamealer
Flow veloaty using Eschtt

Design pipe diameler
Congtan
Flow welocity

Flow rata nunning full

Depilh as proporticn of D

Flow velocty at degign llaw rale

Fram Hydraulics Research Tables 35 and 35

Promc ok P,
L'L'-'I' EI. Ghaba Housse 1568
Sacion Sheet i
COAA Consuling Engnaers SWRH1G - SO 1
mmtmr.t:r;m T by Tt Gt by Dt A by Cine
Al 122020
DESIGN OF & SURFACE WATER DRAIN
TECLES rdbabon varsion 1.0ULE
e : >
TT_
i
Dvain design details
Dresiggn flevsy risbe Chge = 160 v'is
Length of the drain L=102.0m
Fall alang length af drain h=0fm
Gradiant of drain [ =h!L=00007 (1im152)
hdinimum pipe dismatear Dhvin = 150 mmi
Surtace roughnass Kz = 0.6 rmm
Piean hydravlic degth facsar m = 0,25
Rinemalic viscosity of fuid v = 13RO mis
Uszing the Chezy egquation
Conslan c=56
Ciametar of pipe required O = ({0 = 163 (0 o o o i ImVE0 = 81 mam
Mesrest pipe diameter Dlotary = 150 ¥
Flow welocty using Chazy Wobary = € (M 3 Dobary 2 1MVEY) = QLBTE mis
LUising the Escritt equation
Digmetar of ppe required O = [ Clowgr = 1000 w1 7 )/ D05 V)™ = Y mim = 86 mm

Dison = 1560 mm
Wik & 2B 738 ¢ | Dloscm [ Tmm= =1 mig l'-l'-.'-li T} » BO} = OLBOT m's

Using the Calebrack-White Exuation for pipe runhing full and partially full

Dhivsigr = i Doy, D, D) = 150 mim
2wl o (Qee S NeET) 3¢ | Dhiesion M1 DO0MIMY] 1) = L1380
Wit m -2 ekl e/l 7 Dhsasors 1025301 [ Dosirac | v ol mifs
s = 0.608 mis
i = Vi = 7 D™ /4 = 14,3107 mi'fs
PASS - Maximury flow rate is greater than design fow rals

W= (LZ2E

Wisir = 0539 Vs
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