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1.0

1.1

1.2

1.3

1.4

2.0

2.1

2.2

2.3

2.4

Introduction

This document relates to the Drainage & Water Infrastructure design,
including the Storm Water Impact Assessment, for a proposed mixed
residential/commercial development located on lands at Wayside,
Enniskerry Road, Kilternan, Dublin 18.

We, Roger Mullarkey & Associates, were appointed by Liscove Ltd. to
carry out the drainage and water supply infrastructure report to
accompany the suite of other drawings and documentation relating to a
proposed residential and commercial development at the above noted
address.

The site development area is c¢.10.8Ha, is currently predominately
greenfield and includes a derelict house & outbuildings.

The development will principally consist of a mixed-use development
consisting of 383 No. residential units and a Neighbourhood Centre (NC)
incorporating a creche/office/medical/retail/community use. Please
refer to Thornton O’Connor Planning Consultants for a full development
description.

Key Objectives

This document relates to the Drainage and Water Infrastructure
engineering that incorporates the design, background, and detail of the
following aspects;

Road & Block Levels

Sustainable Drainage Systems (SuDS)
Storm Water Impact Assessment
Attenuation

Foul Water

Potable Drinking Water Infrastructure

Aspects relating to the Flood Risk Assessment are detailed in a separate
document entitled the Site-Specific Flood Risk Assessment and the
reader is referred to that report for further information in that regards.

Roads access and traffic/transportation assessments are contained in the
separate submission documentation by Atkins Consulting Engineers
included in the overall planning submission.

Reference should be made to all drainage drawings and designs included
in the appendix of this report and all other consultant’s reports and
drawings as part of the overall application documentation.
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3.0 Site Location & Topography

3.1 The lands are located just east of the Enniskerry Road and south of the
Glenamuck Road in Kilternan, Dublin18.

Fig. 1 - Site Location

3.2 The site development area is c¢.10.8Ha, is currently predominately
greenfield and includes a derelict house & outbuildings. It is noted that
the surface water drained area is ¢.9.92Ha and is used for the Qbar and
drainage calculations.

3.3 The topography is generally a gradually increasing slope downwards from
the Enniskerry Road (western boundary) in a North-easterly direction and
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then falls off sharply (c 1/10 gradient) towards the eastern boundary. A
site survey drawing is included in the application and can be viewed as
background on the drawing RMA Dwg.No0.2104/01 & 02.

Fig.2 - Topography

i
|y ENGINEERS
(qp) IRELAND

|ACEI]|




2104 Kilternan Village - Infrastructure & SIA

ROGER MULLARKEY & ASSOCIATES

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

The site is bounded by a c.1.2m high existing stone wall to the west
(Enniskerry Rd), by hedgerows/trees to the northwest and north, by the
Glenamuck Road to the far north, by an existing stone wall onto the
Rockville development (Reg.Ref.D17A/0793 & D18A/0566 & D20A/0015)
to the northeast, by open green field and the future Glenamuck Link
Distributor Road (GLDR) as part of the Glenamuck District Roads Scheme
(GDRS) to the east and by hedgerow and a petrol station and detached
house rear gardens along the southern boundary.

The GLDR as part of the GDRS will bound the subject lands to the east
and along the upgraded Glenamuck Road to the north of the site.

Consultations between the applicants and their agents with the Dun
Laoghaire Rathdown County Councils (DLRCC) GDRS project team have
taken place over several years. The interface between the GDRS and the
proposed Kilternan Village development has been identified on the
application drawings and land transfers between the applicant and
DLRCC have been agreed to facilitate the GDRS project.

Road access from the Kilternan Village land and the GLDR has been
facilitated in the contract documents of the GDRS, the detail of which is
the included in this planning application and is subject to a successful
grant of planning under the SHD process. Refer to the MCORM Architects
and Atkins Ireland Traffic & Transportation consultants’ drawings and
documentation included in this application for more detail.

Drainage and water supply infrastructure included in the GDRS project
have been designed by DLRCC to facilitate future connections to the
subject Kilternan Village lands subject to a successful grant of planning
for this subject sites proposed development.

A Road & Block levels drawing has been prepared as part of this
application and reference should be made to Dwg.No.2014/01 & 02 in
this regards. Generally, the proposed road levels and house levels follow
the existing contours of the site topography.

Proposed road gradients vary between 1/120 (0.83%) and 1/20 (5.0%)
which are in accordance with the DOELG Recommendations for Site
Development Works for Housing Areas and the Dept. Of Transport’s
Design Manual for Urban Roads and Streets (DMURS) documentation.

Private house surface water drainage is limited to 8No.units per pipe run
and is to be in accordance with the DOELG Recommendations for Site
Development Works for Housing Areas.
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3.12

3.13

4.0

4.1

4.2

4.3

4.4

4.5

4.6

Private foul water drainage is to be in accordance with the Irish Water
Code of Practice for wastewater Infrastructure 2020 which requires
individual house connections to each dwelling.

The site zoning is classified as Zoning Objective NC (Mixed
Use/Neighbourhood Centre) along the Enniskerry frontage and as Zoning
Objective A (Residential Protect/Improve) on the remainder of the
lands.

Existing Drainage & Water Services

Records drawings were obtained from Irish Water(IW)/DLRCC in
preparation for this planning application and are included in the
appendix of this document.

There are no known public drainage services on the subject lands. There
are 2No.derlicit/unused old septic tanks on the site to be removed.

The proposed development will have 2No.surface water and 2No.foul
water connection outfall points.

Approximately 9.63 Ha of the proposed developments drained S/W
drainage will outfall the attenuated flow into the existing piped
infrastructure constructed as part of the existing Rockville development
(D17A/0793) to the NE of the subject site. This connection point of the
attenuated flow will be downstream of the existing Rockville attenuation
system into the existing 300mm S/W pipe. This existing pipe currently
outfalls into the Glenamuck Road roadside watercourse. Refer to
Dwg.2104/05 for further detail.

Located in the north corner of the subject site (apartment Blocks C & D),
approximately 0.29Ha of the proposed developments drained S/W area
will outfall the localised attenuated flow into the S/W drainage
infrastructure to be provided as part of the GDRS project in Glenamuck
road. The S/W drainage connection spur into the GDRS infrastructure has
been agreed with the DLRCC GDRS project office and is incorporated
into that road project. Refer to Dwg.2104/03 for further detail.

The main (324No.units and the NC) proposed foul outfall from of the
subject site will be via the existing piped foul drainage system
constructed as part of the Rockville schemes (D17A/0793 and
D18A/0566). This existing infrastructure in turn outfalls downstream into
the existing Irish Water owned 300mm foul drainage piped infrastructure
on Glenamuck Road. Refer to Dwg.2104/07 for further detail. As this
connection portion of the existing foul sewer is not yet in the charge of
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Irish Water, a letter of consent for the connection has been provided and
is included in the appendix of this report.

4.7 Located in the north corner of the subject site, 59No.units (apartment
Blocks C & D) of the proposed development will outfall the localised foul
flow into the foul drainage infrastructure to be provided as part of the
GDRS project in Glenamuck Road. The foul drainage connection spur
from the GDRS infrastructure has been agreed with the DLRCC GDRS
project office and is incorporated into that road project. Connection
into the spur is subject to a successful planning permission and has been
agreed with Irish Water. Refer to Dwg.2104/07 for further detail.

4.8 The proposed developments potable drinking water supply connections
will be into the existing 300mm Irish Water watermain in Enniskerry
Road fronting the site and the existing 250mm watermain in the
Glenamuck Road as requested by Irish Water. Refer to Dwg.2104/09 & 10
for further detail.

5.0 Key Design Reference Documents

5.1  As part of the design of the storm water network and SuDS components,
the following documentation were the principal references;

Dun Laoghaire Rathdown County Development Plan 2022 - 2028
Kilternan/Glenamuck Local Area Plan 2013

CIRIA Report c753 “The SuDS Manual” 2015

Greater Dublin Strategic Drainage Study (GDSDS) 2005

DLRCC Stormwater management Policy

The Greater Dublin Regional Code of Practice for Drainage Works
DOELG Recommendations for Site Development Works for Housing
Areas.

DLRCC Drainage Records maps

Available OPW flood maps and reports (from floodmaps.ie)
DLRCC Carrickmines/Shanganagh River Catchment Study

OPW Eastern CFRAM study

OPW PFRM mapping

Geological Survey of Ireland (GSI) website

Teagasc soils data sets

Ordnance Survey mapping

Topographical survey

Site Investigation reports

Site walkover visits

Discussions with DLRCC Drainage Department
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6.0

6.1

STORMWATER IMPACT ASSESSMENT

The design of the storm water network has been carried out in
accordance with and in conjunction with the requirements of Dun
Laoghaire Rathdown County Councils Drainage Department as were
ascertained in meetings, phone calls and email communications as part
of the pre-planning process. During the Pre-App Stage 2 process, a full
set of RMA documentation and drawings were submitted to the Drainage
Department of DLRCC for their review. The Stage 2 pre-application
review carried out by the DLRCC Drainage Department noted their
observations as published in Appendix B (dated 07/12/21) of the DLRCC
“Report of Chief Executive Strategic Housing Development” submission
to An Bord Pleanala. The following is a summary of the observations and
response to same;

Drainage Planning Report

Surface Water Drainage

1

.There are significant areas of the site that do not undergo any level of
interception/treatment via SuDS measures at source. There is an overreliance on
gullies, pipes and cellular storage. Given the size of this site, there is ample
opportunity to provide soft SuDS measures. The applicant should note that over-
provision in one location does not compensate for under provision elsewhere and
that attenuation systems and bypass interceptors are not considered SuDS features.
The applicant is requested to revisit their SuDS proposals and maximise the use of
SuDS across the site, utilising the existing vegetated areas in their design and
incorporating more significant SuDS features than those currently proposed. The
applicant must show the options being proposed for interception and treatment with
contributing areas on a drawing together with the accompanying text and tabular
submission to demonstrate that the entire site is in compliance with GDSDS
requirements.

Applicants Response

The quantity of the SuDS elements have been increased significantly and
are highlighted on Dwg.No0.2104/14 included in the submission. In summary
there are 41No.tree pit elements, 29No.swales, 4No.bio-retention areas,
2,703m? of Extensive Green Roof, 2,849m? of Intensive Green Roof,
c.1,136m of filter drains,c.10,900m? of permeable paving and 172No.200l
rainwater butts. Sections/Details of these SuDS elements are illustrated on
Dwg.2104/14 and the design of same is included in the appendix of this
report. Interception volumes greater than that required in accordance with
the GDSDS have been achieved and are identified/summarised on
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Dwg.No0.2104/13. Interception to the overall drained area catchment and
sub-catchment areas are identified on that drawing and typical calculations
for same are included in the appendix of this report.

It should be noted that 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
applicants are proposing reduced PIMP (%) values. Maintaining the default Cv
values reduces run-off in simulations of rainfall events, giving inaccurate simulation
results which may lead to under sizing of the drainage system and attenuation
storage. The applicant is requested to resub it their Microdrainage results with Cv
values set to 1.0. The applicant shall confirm the suitability of the proposed reduced
run-off rates (PIMP values) and SAAR prior to submission. The applicant shall also
identify in the Microdrainage report where the outflow values from upstream
catchments input into the downstream attenuation storage volume calculations.

Applicants Response

The Cv values are set to 1.0 in Microdrainage and are visible in the
calculations included in the appendix of this report, as per below;

Roger Mullarkey & Associates Page 33

Co

Duncreevan Rilternan Village

Kilcock Stage 3 Planning May'22

. Rildare, Ireland i f' -
Date 14/06/2022 18:25 Designed by R.M.
File Kilternan Planning May 22.MDX Checked by

Innovyze Network 2020.1.3

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) o} MADD Factor * 10m®/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls & Number of Storage Structures & Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR MS5-60 (mm) 18.000 |Cv (Summer) 1.000
Region Scotland and Ireland Ratio R 0.271 |Cv (Winter) 1.000

3.

The applicant is requested to confirm if bypass separators are required, as
interception/treatment should be provided via SuDS across the site prior to
discharge to attenuation systems. If they are deemed necessary, they should be
provided prior to the attenuation system.

MEMBER OF

efca ENG]NEERS
I (( \) RELAND 12




2104 Kilternan Village - Infrastructure & SIA ROGER MULLARKEY & ASSOCIATES

Applicants Response

Notwithstanding the inclusion of the substantial quantity of the SuDS
features in the design (Section 7 of this report), it is considered infeasible
to capture 100% of every surface runoff prior to entering the final
attenuation system on the site. Consequently, it is proposed to include a
bypass separator upstream of SMh25 & SMh87 as a prudent measure to
capture any possible deleterious elements prior to outfall from the site.
This is a somewhat conservative effort and is the interests of safe best
practice.

4. The applicant is dependant on a lengthy connection through third party lands to
connect their outfall to the watercourse. The applicant will need to prove that this
connection is technically feasible. The applicant will also be required to submit a
draft wayleave agreement in favour of Dun Laoghaire-Rathdown County Council for
any section of the proposed public surface water infrastructure that is to be located
in lands not to be taken in charge or not in the applicants’ ownership. Any such
proposed wayleave agreement should be accompanied by a supporting drawing
showing the dimensioned route of the sewer, which shall not be less than 6.0m in
width.

Applicants Response

The main S/W outfall route proposed to the NE of the site is 216m long
containing 6No. offsite manholes and is detailed on dwg.2104/05.
Longitudinal sections of same are shown on Dwg.2104/23 with gradients
ranging between 1/20 - 1/60. There will be a limited attenuated flowrate
of 42.4l/s into this 300mm diameter outfall pipe. Standard hydraulic tables
note the capacity of a 300mm diameter pipe to be c.150l/s at a gradient of
1/60 and therefore the limited maximum flowrate of 42.4l/s is less than
30% of the pipe capacity. Approximately 203m (or 94%) of this S/W outfall
pipe is contained within lands in the ownership of the applicant and c.13m
(c.6%) and 1No.Mh are in lands outside the applicant’s ownership. Letters
of consent/wayleave from the current owner of the land in which the 13m
section of pipe is to be laid are included in the appendix of this report.

The existing 300mm diameter pipe is the main S/W outfall for the existing
and permitted Rockville schemes. The capacity of this existing 300mm
diameter pipe is primarily governed by the gradient at which it is laid and it
can be seen from the as-constructed level survey (refer to Dwg.2104/05)
that the existing pipe gradients are generally 1/40 and 1/60 but with one
portion near the end of the pipe into the public road (Glenamuck Rd.) at a
gradient of 1/300.The capacity of the pipe @ 1/60 gradient is c.150l/s and
@ 1/300 is c.60l/s.
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This existing 300mm diameter S/W outfall pipe from Rockville Ph1 currently
drains the already attenuated flows from the substantially completed
Rockville 1 & Rockville 2 (Reg.Ref. D18A/0566) projects at a total
restricted flowrate of c.4.5 l/s. There is also a permitted Rockville
apartment development (Reg.Ref.D20A/0015), which is in the ownership of
the Applicant, yet to be commenced that has an additional attenuated
flowrate of c.2.5 l/s to be drained into the existing 300mm pipe.
Therefore, there is an already allowed maximum c.7l/s flowrate into this
existing 300mm outfall pipe.

Upon completion of all development serviced by this pipe, the maximum
possible flowrate from the Kilternan Village site plus the existing
/permitted Rockville sites will be 42.4+7= 49.4l/s which is less than the
localised c.60l/s capacity.

It is important to note that this existing 300mm S/W pipe flows through
open parkland that is to become part of the approved DLRCC Glenamuck
Park Part 8 scheme which incorporates the GLDR/GDRS regional
attenuation pond and does include the diverting of the existing S/W pipe
into that pond as part of that project. This will remove both the 1/60 and
the 1/300 gradient sections of the existing pipe therefore leaving the
existing 1/40 gradient as the predominant capacity governor. Using
standard hydraulic tables, a 300mm diameter S/W pipe at a gradient 1/40
has a capacity of c.180l/s which is far greater than the 49.4l/s maximum
possible flow coming from all the upstream fully developed sites, including
the subject application lands.

For clarity the applicant has full rights of access over/under this strip of
land and can confirm that should a planning permission be granted the
Applicant has the ability to deliver the services and ancillary works
required to implement the designed scheme in full. Letters of consent
relating to connection to services and crossing lands not in the Applicants
ownership are included in the Appendix 12.15 of this report.

The applicant is requested to submit the complete 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 ground water, if
any, were encountered during testing and its impact.

Applicants Response

SI reports are included in the appendix of this report and include locations
of the trial pits/soakaway testing. No ground water above c.2.5m was
encountered during the testing which was carried out in different time
periods.
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6. As standard, the applicant is requested to provide details of maintenance access to
the green roofs and should note that, it the absence of a stairwell type access to the
roof, provision should be made for alternative maintenance and access arrangements
such as external mobile access that will be centrally managed. A detailed cross
section of the proposed build-up of the green roof should be provided, including
dimensions. The applicant should comment on the compatibility of the green roof
with PV panels if they are to be incorporated into the design.

Applicants response

Access for maintenance of the green roofs will be via the internal building
stairwells and a roof hatch over. Detailed cross sections of the proposed
roof build-up are included in the main body and the appendix of this report
as well as shown on Dwg.No0.2104/14 included in the submission. PV panels
do not form part of this application.

7. As standard, the applicant is requested to provide a penstock in each flow control
device chamber.

Applicants Response

A penstock is provided in each flow control device chamber as detailed on
Dwg.No.’s 2104/14 & 20.

8. As standard, the applicant is requested to submit supporting standard details
including cross-sections and long-sections, and commentary that demonstrates that
all proposed SuDS measures have been designed in accordance with the
recommendations of CIRIA 753 (The SuDS manual), specifically Section 36
regarding Health and Safety.

Applicants Response

A full suite of sections/details of the SuDS components in accordance with
the SuDS manual are included in the man body of this report and on
Dwg.2104/14. Calculations for same are included in Appendix 12.3 of this
report. Longitudinal sections of the S/W infrastructure are shown on
Dwg.No.’s 2104/23-26.
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9.

If the applicant proposes SuDS measures that incorporate the use of infiltration, the
applicant is requested to provide details of each SuDS measure and confirm weather
it will be lined/tanked or not. If lined/tanked systems are to be used, the applicant
will be requested to explain the rationale behind this. If unlined systems are to be
used then the applicant is requested to demonstrate on a drawing that all infiltration
SuDS proposals, including the attenuation systems have a 5Sm separation distance
from building foundations and 3m separation from site boundaries.

Applicants Response

The SuDS measures proposed do not rely on infiltration due to the
unsuitable infiltration results obtained from the soakaway tests. Separation
above noted separations distances of 3 and 5m respectively are achieved
and are demonstrated on Dwg.No.’s 2104/03 & 04.

10.

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 Code of Practice.

Applicants Response

Cross sections of the proposed utilities are shown on Dwg.No.2104/16 & 17
and crossing separation distances have been achieved as demonstrated on
Dwg.No.’s 2104/23-30 inclusive.

11.

A Stormwater Audit will be requested for this application. 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.

Applicants Response

In advance of submission of the main planning application and in
accordance with the requirements of the Stormwater Management Policy of
the DLRCC County Development Plan 2022-2028, a Stormwater Audit has
been carried out by Punch Consulting Engineers for the proposed
development, was submitted to DLRCC Drainage Department and is
included in Appendix 12.6 of this report.
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6.2

6.3

6.4

6.5

Site Specific Flood Risk Assessment

1. The applicant has submitted a drawing identifying overland flow routes both within
and without the site. The applicant is requested to provide further detail on this
drawing of any drop kerbs/ramps/boundary treatments required at significant
locations and should detail how properties, both within the development and on
adjacent lands, will be protected in the event of excessive overland flows.

Applicants Response

Details relating to excessive overland flows are shown on drawing
No.2104/12 including details of dropped kerbs as requested. All house floor
levels on the site are greater than 500mm above the top water flood levels
for the 100 year plus 20% climate event in compliance with the GDSDS.

The existing site topography generally slopes from the Southwest
towards the Northeast. That is, the ground falls away from the
Enniskerry Road towards the Glenamuck Road South. There is an existing
open roadside ditch along the northern edge of Glenamuck Road.

There is a drop in level across the land by c.10.2m from the highest
point on the site (143.07mOD) to the lowest (c.132.85mOD).

The general topography outside the application site and the surrounding
lands is downwards towards the Glenamuck Road and the adjacent
roadside ditch.

Replicating the natural characteristics and providing
amenity/biodiversity has been achieved in the SuDS elements included in
this application. A full SuDS treatment train approach has been
implemented in accordance with the CIRIA SuDS Manual as described in
detail in Chapter 7 of this report, summarised as follows;

e Filter drains to the rear of the housing (c.1,135m )

Permeable paving to all parking spaces (c.10,900m?)

Rainwater butts (2001) to the rear downpipes (172No.)

Swales adjacent to roadways where practically feasible (29No.)

Tree pits where practically feasible (41No.)

Extensive Green Roof (2,703m?)
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Intensive Green Roof (2,849m?)

Bio-Retention area (4No.)

Silt-trap/catchpit manholes (6No.)

Hydrobrakes limiting flow to the drained area Qbar greenfield

rate

Petrol interceptor upstream of SMh25 & Smh87

Stone lined voided arch retention storage devices

6.6 Due to the site topography on the site there are 2No.seperate surface
water outfalls proposed for the development, namely 1 and 2. Outfall 1
flows into the existing piped infrastructure constructed as part of the
recent Rockville development (D17A/0793) to the NE of the subject site.
Outfall 2 (Phase 3 of the proposed development) is located in the north
corner of the subject site towards the Glenamuck Road into the S/W
drainage infrastructure to be provided as part of the GDRS project in
Glenamuck Road. Subject to a successful planning application, the S/W
drainage connection spur into the GDRS infrastructure has been agreed
with the DLRCC GDRS project office and is incorporated into that road
project.

6.7 The Outfall 1 pipe will pass through the adjacent lands to the northeast,
the vast majority of which (203m of 216m) is in the ownership of the
applicant. The final 13m of Outfall 1 lies outside the applicants
ownership but consent from the current landowner has been obtained
and letters of consent to connect into the infrastructure and cross over
the lands are included in Appendix 12.15 of this report. For clarity the
Applicant has full rights of access over/under this strip of land and can
confirm that should a planning permission be granted the Applicant has
the ability to deliver the services and ancillary works required to
implement the designed scheme in full. Letters of consent relating to
connection to services and crossing these lands are included in the
Appendix 12.15 of this report.

6.8 This connection point of the attenuated flow will be downstream of the
existing Rockville attenuation system into the existing 300mm S/W pipe.
This existing pipe currently outfalls into the Glenamuck Road roadside
watercourse and is to be diverted into the regional attenuation pond
located beside the Glenamuck Road/GDRS junction as part of the DLRCC
GLDR/GDRS roads project and will in effect be in the ownership of
DLRCC. Refer to Dwg.2104/05 for layout of the 300mm Outfall 1 pipe
and longitudinal sections of same on Dwg.2104/23 for further detail.
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6.9

6.10

6.11

6.12

6.13

6.14

6.15

Outfall 1 caters for the vast majority, 9.63Ha of the total 9.92Ha of the
developments drained area, while Outfall 2 caters for 0.29Ha of the
drained area.

There have been pre-planning consultations with DLRCC in relation to
the GDRS project as well as meetings/discussions with the GRDS
consultant engineers (DBFL) to discuss any interface between the roads
project and this subject application, with specific attention to drainage
services and access arrangements.

It was confirmed by DLRCC consultants that GDRS infrastructure has
been designed to cater for the attenuated run-off from the Kilternan
Village lands and that the regional pond in that project has capacity to
intercept and store the S/W outfall from the subject site. All drainage
connections to the upcoming GDRS project are subject to a successful
grant of this subject planning application.

Correspondence relating to the above interface is included in Appendix
12.17 of this report.

The surface water drainage design has been carried out in accordance
with the Greater Dublin Regional Code of Practice, the GDSDS and the
CIRIA Report ¢753 “The SuDS Manual” 2015. A SuDS treatment train and
attenuation are included in the design. A Stage 1 SuDS audit has been
completed by Punch Consulting Engineers and submitted to DLRCC
Drainage Department in accordance with the Stormwater Management
Policy. The audit also included the Surface Cover Type table from
Section 7.1.5 of the DLRCC County Development Plan 2022-2028. Refer
to Appendix 12.6 for the SuDS audit report.

As is recommended in the DLRCC Stormwater Management Policy, the HR
Wallingford UKSuDS Greenfield runoff rate estimation tool was used to
calculate the Qbar for the site. The overall S/W outfall rate from the
proposed development has been calculated using the drained site area of
9.92Ha (not the application “redline” area). Qbar was determined to be
= 44.2l/s . The HR Wallingford Qbar calculations are included in
Appendix 12.5 of this report. The soil type used in the calculation has
been determined to be Type 3 as is discussed in detail in Chapter 8 of
this report. Refer to Appendix 12.5 for a copy of the Qbar calculation.
Refer also to Dwg.2104/13 for a summary of the catchment and drained
paved areas.

The surface water drainage infrastructure for the development will
collect the rainfall on the site and convey the storm water run-off via
roadside swales, rear garden filter drains, tree pits, bio retention areas,
gullies, underground pipes, manholes, silt -traps and direct the flows via
void arched attenuation systems and a petrol interceptor towards vortex
flow restricting devices, Hydrobrake or similar.
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6.16 As outlined above, the S/W infrastructure has been divided into 2
catchment areas, namely 1 & 2. Catchment 1 is large (c.9.63Ha drained
area) draining to Outfall 1 and Catchment 2 is small (c.0.29Ha drained
area) draining to Outfall 2. Refer to Dwg.No.2104/13 for further detail
and to Fig.3 below for an extract of same;

CATCHMENT 2
DRAINED AREA = 0.28Ha
OUTFALL RATE = 1.8l's
SEE DWG.2104/04 FOR DETAIL

TOTAL SITE CATCHMENT
DRAINED AREA = 0.02Ha
TOTAL Qbar=4421is

)

DRAINED AREA = 0.83Ha

QUTFALL RATE =42.4l/s
FOR

Fig.3 - Catchment Locations - ex.Dwg.2104/13
6.17 The larger Catchment 1 contains 5No.sub-catchments (A/B/C/D/E) each

with an attenuation tank that connect in series, each of which has the
flowrates restricted as shown in Table 2 before discharging to Outfall 1
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in Rockville. The smaller Catchment 2 contains 1No.privately maintained
attenuation tank upstream of outfalling into the Glenamuck Road
upgraded S/W system as part of the GDRS project. The total site Qbar is
divided between the 2No. site outfalls as per Table 1 below. The
attenuated outfall rates from the sub-catchments A to E are divided to
suit the drainage design and available space for attenuation tanks and
separate the larger Catchment 1 into manageable interception zones.

CATCHMENT 1 & 2 SUMMARY

GROSS SITE | Catchment DRAINED Outfall rate
AREA (Ha) No. AREA (Ha) | Applied (I/s)
10.8 1 9.63 42.4
2 0.29 1.8
TOTALS 10.8 Ha 9.92 Ha 44.2 /s

Table 1 - Catchment Summary

SUB-CATCHMENTS OF 1

Sub- DRAINED Outfall rate

Catchment AREA (Ha) | Applied (I/s)
Main Outfall 4.20 42.4

A

B 2.16 3

C 2.07 19

D 0.80 4

E 0.4 2

TOTALS 9.63

Table 2 - Sub-Catchments Summary

6.18 Catchment 1 has 5No. attenuation tanks in total arranged as follows;

Tanks 4 & 3 are connected in series and in turn drain down to the main
tank No.1.

Tanks 5 & 2 are connected in series and in turn drain down to the main
tank No.1.

Attenuated flow from Tank 1 drains through the applicants lands and
then outfalls into the into the existing Rockville Ph1
(Reg.Ref.D17A/0793) 300mm diameter outfall pipe across parkland.
Noting that the existing S/W pipe is to be diverted into the regional
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6.19

6.20

6.21

6.22

6.23

attenuation pond as part of the GRDS project. This area is under the
approved DLRCC Part 8 scheme known as as Glenamuck Park.

The outfall pipe from Catchment 1 proposed to the Northeast of the site
is 216m long containing 6No. offsite manholes and is detailed on
Dwg.2104/05. Longitudinal sections of same are shown on Dwg.2104/23
with gradients ranging between 1/20 - 1/60. There will be a limited
attenuated flowrate of 42.4l/s into this 300mm diameter outfall pipe.
Standard hydraulic tables note the capacity of a 300mm diameter pipe
to be c.150l/s at a gradient of 1/60 and therefore the limited maximum
flowrate of 42.4l/s is less than 30% of the pipe capacity.

Approximately 203m (or 94%) of this S/W outfall pipe is contained within
lands in the ownership of the applicant and c.13m (c.6%) and 1No.Mh are
in lands outside the applicants ownership. A wayleave agreement is in
place between the Applicant and the current owner of the land in which
the 13m section of pipe is to be laid and copies of the letters of consent
are included in the appendix of this report. It is important to note that
this existing 300mm S/W pipe flows through open parkland that is to
become part of the approved DLRCC Part 8 Glenamuck Park and the
GLDR/GDRS open space, will be in the ownership of DLRCC, and is to be
diverted into the regional attenuation pond as part of that project.
Discussions with DLRCC’s consultant engineers for the GDRS have
confirmed that capacity to drain the Kilternan Village lands have been
included in regional ponds.

This existing 300mm diameter S/W outfall pipe from Rockville Ph1
currently drains the already attenuated flows from the substantially
completed Rockville 1 & Rockville 2 (Reg.Ref. D18A/0566) projects at a
total restricted flowrate of c.4.5 l/s. There is also a permitted Rockville
apartment development (Reg.Ref.D20A/0015 in the ownership of the
Applicant) yet to be commenced that has will have additional
attenuated flowrate of c.2.5 /s to be drained into the existing 300mm
pipe. Therefore, there is an already allowed maximum c.7l/s flowrate
into this existing 300mm outfall pipe.

The proposed Kilternan Village Catchment 1 maximum outfall is
proposed at 42.4 |/s. Upon completion of all development serviced by
the existing Rockville 300mm pipe, the maximum possible flowrate from
the Kilternan Village site plus the existing /permitted Rockville sites will
be 42.4+7=49.4l/s.

The capacity of the existing Rockville outfall 300mm diameter pipe is
primarily governed by the gradient at which it is laid and it can be seen
from the as-constructed level survey (refer to Dwg.2104/05) that the
existing pipe gradients are generally 1/40 and 1/60 but with one portion
near the end of the pipe into the public road (Glenamuck Rd.) at a
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gradient of 1/300.The capacity of the pipe @ 1/60 gradient is c.150l/s
and @ 1/300 is c.60l/s.

6.24 Therefore, the maximum flowrate from the Kilternan Village site and the
existing/permitted Rockville sites of 49.4l/s is less than the localised
C.60l/s capacity.

6.25 It is relevant to note that this existing 300mm S/W pipe flows through
open parkland that is to become part of the GLDR/GDRS open space
(DLRCC Glenamuck Park Part 8), in the ownership of DLRCC, and is to be
diverted into the regional attenuation pond as part of that project. This
will remove both the 1/60 and the 1/300 gradient sections of the
existing pipe therefore leaving the existing 1/40 gradient as the
predominant capacity governor. Using standard hydraulic tables, a
300mm diameter S/W pipe at a gradient 1/40 has a capacity of c.180l/s
which is far greater than the 49.4l/s maximum possible flow coming
from all the upstream fully developed sites, including the subject
application lands.

6.26 Catchment 2 for the proposed Kilternan Village site has a drained area of
0.29Ha and is contained within the apartment Blocks C & D bounding
onto the Glenamuck Road to the north of the proposed development.
Flowrate from this catchment is to be attenuated and outfall into the
new S/W infrastructure to be constructed as part of the GDRS. A spur
connection from the GDRS S/W drainage is to be provided by DLRCC to
facilitate Phase 3 of this application of these Kilternan Village lands and
connection into same is subject to a successful planning permission.
Refer to Appendix 12.15 for letters of consent relating to lands not in
the Applicants ownership.

6.27 Correspondence relating to the above interface is included in Appendix
12.17 of this report.

6.28 The proposed development is to be phased as 1, 2, 2A, 3, 4 & 5. The
extent of each phase and the main water/drainage infrastructure
associated with each phase is identified on Dwg.No.2104/18. All main
drainage/water services necessary to serve each phase are to be
completed in full in each area from the head of the system to outfall.

6.29 The SuDS management train approach to designing the storm water
network has been applied for this development and is specifically
discussed in Chapter 7.

6.30 Downstream of the SuDS elements, the retained storm water flows will
be stored in a combination of an underground systems, such as the
StormTech MC4500 system. As part of the pre-planning process, these
proposals have been discussed and submitted to DLRCC Drainage
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Department and have been agreed with in principle. Refer to Dwg.No.’s
2104/14 & 15 for SuDS and attenuation Storage details.

6.31 The MicroDrainage software was used to generate drainage simulation
models for storm events for 1 year, 30 year and 100 year return events
over multiple time periods. In accordance with the DLRCC Stormwater
management Policy, an allowance for an increased rainfall due to
climate change of 20% was applied in the drainage design model.
Furthermore, the Cv values are set to 1.0 in Microdrainage software
model and are visible in the calculations included in Appendix 12.1 of
this report.

6.32 As part of the assessment for blockages in the system, the MicroDrainage
design model was run on the basis that there was a near 100% blockage
of the outfall vortex control devices for a 30 minute period. Therefore,
the model was run with a reduction in the outfall rates from each of the
6No. Hydrobrakes down to 0.1 l/s for a 30min duration in the Q100 + 20%
event. These resulting volumes and top water level are contained
beneath the ground level and no flooding was noted. Refer to Appendix
12.1 for these calculation results.

6.33 As noted in the DLRCC Stormwater Management Policy document, an
allowance for 10% Urban Creep is required in the drainage calculations.
This allowance has been applied in the model by increasing the drained
paved area to the rear of the houses by more than 20% of the roof area
draining to the rear of the houses. This additional area has been applied
across all houses in the scheme to take account for possible house
extensions in the future. Refer to Dwg.No.2104/13 for details of same.

6.34 In accordance with the Greater Dublin Regional Code of Practice for
Drainage Works (GDSDS) and in consultation with DLRCC drainage
Department and in accordance with the DLRCC Stormwater Management
Policy, the surface water drainage infrastructure was designed to the
parameters as outlined in Table 3 below;
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Time of entry 4mins

Return periods for pipework 2 years- no surcharge

Q30 15min no flooding

Q100 15min - storage in designated areas only

Climate Change 20%

Allowance for Urban Creep 10%

Min.velocity 0.75m/s

Max.velocity 3m/s

Min.sewer size for TIC 225mm diameter

Pipe friction (Ks) 0.6mm

Minimum pipe depth 1.2m below roads
0.9m in open/grassed spaces

Standard Annual N ge 28 1003mm (Met Eireann data)
Rainfall (SAAR)

M5-60 18mm

Ratio r (M5-60/M5-2Day) 0.271

SPR Value 0.37

Total Site Outfall Rate Qbar = 44.2 |/s (based on HR Wallingford Qbar - refer
Chapter 8) and split between Outfall 1 = 42.4 /s & Outfall 2 =
1.8 l/s

Attenuation storage Q30 - no flooding on site

Q100 - flooding on site, 500mm freeboard to FFLs of houses,
flood routing plan.

Paved Area Runoff percentage 100% from roofs to drains

95% from roads and paths not drained to SuDS features
92% from Extensive Green Roofs

85% from Intensive Green roofs

71% from roads and paths drained to SuDS filter swales

70% roof runoff and private path drained via rear garden filter
drains

60% parking permeable paving areas and locally drained paths

37% grassland

Table 3 - S/W Design Parameters

6.35 In accordance with best practice, the internal drainage system has been
designed as a completely separate foul and surface water system.
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6.36 The freeboard between each separate storage tank top water level
(TWL) and the lowest level house floor slab draining to that tank is
greater than the GDSDS minimum of 0.5m. A summary of the freeboards
is given in Table 4 below;

FREEBOARD SUMMARY

Tank No. TWL (mOD) | FFL (mOD) Freeboard Pass/Fail
(m)
1 133.44 134.25 0.81 PASS
2 136.47 139.35 2.88 PASS
3 140.48 142.25 1.77 PASS
4 141.60 142.45 0.85 PASS
5 141.06 141.75 0.69 PASS
6 133.13 136.00 2.87 PASS

Table 4 - Freeboard Summary

6.37 In accordance with the GDSDS, the four principal design criteria as set
out in section 6.3.4 of Volume 2 are summarized as follows;

o Criterion 1 - River water quality protection

o Criterion 2 - River regime protection

o Criterion 3 - Level of service (flooding) for the site

o Criterion 4 - River Flood protection

6.38 Criterion 1 has been complied with by inclusion of Interception of at
least 5mm of rainfall to prevent runoff to the receiving water.
Interception has been calculated for each sub-catchment A-E of
Catchment 1 as well as Catchment 2. As per the GDSDS guidelines, the
interception is to capture the first 5mm of rainfall from 80% of Paved
Drained Area.

6.39 Interception will achieved be within the voids of the stone base of the
permeable paving, in the stone below the filter drain pipework, in the
tree pits, swales, bio-retention areas, in the green roof systems and in
the stone base of the attenuation storage. As per the parameters laid
out in the GDSDS the interception volume was calculated and is
summarised in the following tables 5 & 6. Refer to Appendix 12.2 for
detailed calculations.
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INTERCEPTION SUMMARY TABLE*

MAIN
CATCHMENT
REFERENCE

SUB-CATCHMENT| DRAINED PAVED
REFERENCE AREA (Ha)

INTERCEPTION

REQUIRED (m’)
“Area x 0.8 x Smm

VOIDS IN STONE BELOW SuDS ELEMENT (m")

TREE PITS (m’)

PERMEABLE

LANK PAVING

FILTER DRAINS

SWALES (m®)

BIO-RETENTION
(m’)

GREEN ROOF (m’)

EXTENSIVE INTENSIVE

Rainwater Butts

(2001
(m3)

SUB-CATCHMENT
INTERCEPTION
PROVIDED {m’)

SUB-CATCHMENT
INTERCEPTION
REQUIRED (m’)

PASS/FAIL

1

2.92 116.80 180.00 127.13 30.96 12.50 243 0.00 0.00 0.00 12.20 3702
157 62.64 135.00 105.57 30.02 17.50 211 0.00 0.00 0.00 12,60 3028
184 73.48 69.84 178.83 6.62 15.00 138 5.00 43.90 97.30 5.00 422.9
0.69 27.52 45.00 3038 14.18 5.00 0.51 0.00 0.00 0.00 420 99.3
0.37 14.80 1152 48.60 0.00 125 0.76 0.00 0.00 46.48 0.40 100.0

mo e E

116.80

62.64
73.48
2752
14.80

2

0.21 8.52 14.04 0.00 0.00 0.00 0.51 0.00 31.78 55.65 0.00 102.0

8.5

PASS
PASS
PASS
PASS
PASS
PASS

*Refer to detailed calculation tables for each sub-catchment in main report appendix

Table 5 - Sub-Catchment Interception Summary

INTERCEPTION SUMMARY
MAIN
CATCHMENT REQUIRED PROVIDED
REFERENCE
1 295 1,304
2 9 102
TOTAL 304 1,406

Table 6 - Main Catchment Interception Summary

6.40 Criterion 2 is complied with in applying the total Qbar outfall rate of
44.2 | /s and providing more than the required volume of attenuation
storage (Q100+20% = 3,973m?3) in the MC4500 StormTech systems.

6.41 Criterion 3 is satisfied with as each of the 4No.sub-criterion design

objectives have been met as per Table 7 the below;

Sub-
criterion

Design objective

Satisfied

3.1 No flooding on site for the Q30 except where OK
specifically planned

3.2 No internal property flooding for site critical OK
duration storm event.

3.3 No internal property flooding satisfied as 500mm OK
freeboard to house FFL’s is achieved.

3.4 No flooding of adjacent areas unless specific OK
routing planned for the Q100 + 20% climate
change

Refer to the MicroDrainage surface water model results ( Q1-Q100+20%)
included in the appendix of this report for further detail

Table 7 - Sub-criterion

6.42 Criterion 4 River flood protection is satisfied under sub-criterion 4.3 in
accordance with the application of the maximum Qbar (44.2 l/s) and
therefore long-term storage is not required.
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6.43 An exceedance flow routing plan can be viewed on Dwg.No.2104/12
included with this submission.

6.44 Based on the drained area Qbar and the paved area factors identified in
Table 3 above and using the MicroDrainage software, a drainage model
was generated for multiple storm events and return periods of 2, 30 and
100 years were simulated. The attenuated storage provided is a
combination of the interception volume provided below each tank plus
the tank volume itself. Full model simulation results for the network and
storage units are included in Appendix 12.1 of this report but are
summarised in Table 8 below;

ATTENUATION STORAGE SUMMARY

Flow Volume Required | Volume Provided (m3) and Top

control (m?3) Water Level
limit
il/si
Q30 Q100 | Tank Storage TWL
+20% Volume
cC Provided
(m?)
Tank 1 (Outfall) 42.4 1,263 1,629 1638 133.45m0D
Tank 2 3.0 878 1,110 1122 136.49m0OD
Tank 3 19.0 444 591 611 140.53mOD
Tank 4 4.0 308 399 406 141.60mOD
Tank 5 2.0 88 116 118 141.06mOD
Catchment 2
Tank 6 (Outfall) 1.8 97 127 129 133.15m0OD
TotalMax.Storage Required | 3,078m?3 | 3,972m3

Total Storage PROVIDED 4,024m?3

The total storage provided > required
Table 8 - Storage Volume Summary

6.45 It is noted that there is additional interception storage volume of
c.1,406-304= 1,102m3 (refer to Table 6 above) that has not been
subtracted from the required attenuation volume nor has it been added
to the available storage volume and is therefore considered to be a safer
and more conservative approach to attenuation storage estimation.

o

.46 Refer to Dwg.No.’s 2104/03 & 04 for layout of the attenuation systems
and to Dwg.No0.2104/15 for details of same.
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6.47 In accordance with the requirements of the DLRCC Stormwater
Management Policy, a Stage 1 SuDS audit has been completed by Punch
Consulting Engineers and submitted to DLRCC Drainage Department. The
audit also included the Surface Cover Type table from Section 7.1.5 of
the DLRCC County Development Plan 2022-2028. Refer to Appendix 12.6
for details of the SuDS audit.

6.48 A Hydrological and Hydrological Risk Assessment report prepared by
Enviroguide Consulting has been completed and is included with the
planning application - refer to that report for further detail.
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7.0 Sustainable Drainage Systems - SuDS

7.0.1 SuDS addresses the water quality, water quantity, amenity, and
biodiversity by the management of surface water run off in a sequence
of treatment processes along the drainage infrastructure network.

7.0.2 The SuDS philosophy is illustrated in the GDSDS Volume 3 Section 6.3 as
the “SuDS triangle”, shown below. The principle is to reduce the storm
water run-off through managed processes, improve the quality of the
run-off and to replicate the natural characteristics of the rainfall run
off.

Water Quality Water Quantity

Amenity/ biodiversity

Fig.4 - The SuDS Triangle

7.0.3 Replicating the natural characteristics and providing
amenity/biodiversity has been achieved in the SuDS elements included in
this application. A full SuDS treatment train approach has been
implemented in accordance with the CIRIA SuDS Manual, summarised as
follows;

e Filter drains to the rear of the housing (c.1,135m )

Permeable paving to all parking spaces (c.10,900m?)

Rainwater butts (2001) to the rear downpipes (172No.)

Swales adjacent to roadways where practically feasible (29No.)

Tree pits where practically feasible (41No.)

Extensive Green Roof (2,703m?)

Intensive Green Roof (2,849m?)

Bio-Retention area (4No.)

Silt-trap/catchpit manholes (6No.)
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e Hydrobrakes limiting flow to the drained area Qbar greenfield
rate
e Petrol interceptor upstream of SMh25 & Smh87

¢ Stone lined voided arch retention storage devices

With the inclusion of these measures, it is proposed that the SuDS
treatment of the run-off has been adequately addressed.

7.0.4 The SuDS management train approach to designing the storm water
network has been applied in this proposed developments design, similar
in principle to Fig.5 below

Fig.5 - Treatment Train

7.1 Source control

7.1.1 Source Control aims to detain or infiltrate runoff as close as possible to
the point of origin.

7.1.2 The site investigation results (see appendix) suggest that there is some,
but limited, (9.32x10® m/s) scope for infiltration of surface water flows.
Even if the infiltration is limited there is still scope to provide some
level of storage, time delay and treatment as the surface water flows
through the stone medium.

7.1.3 It is proposed to use filter drains in the rear gardens of the house to
cater for run off from the rear roofs and patios. The use of these filter
drains will encourage run off to infiltrate directly to ground and will also
provide interception storage in the c.40% voids ratio stone below the
high-level drain. Any run-off that cannot infiltrate to ground will
overflow to the high-level drain and connect to the main drainage
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system. The surface water runoff rate is also attenuated using these
filter drains. A PAF of 0.70 (70%) will apply to these areas as was agreed
in principle with the DLRCC Water Services Department as part of the
pre-planning discussions. A silt-trap inspection chamber is included
downstream of each filter drain. Refer to Dwg.2104/14 for further
detail.

Min.150mm topsoil

From roof downpipe

150 y Geotextile membrane

I et / min. lap 300mm

@150 Surface perforated pipe
to overflow to surface water
collector drain

min.800mm

. Filler material to
f . clause 505 Type B (NRA)
§ 05902680 2686262620 2626208 with 30% voids capacity

min.300mny.

1 ) | b Tezexe oz e el Infiltration

Fig.6 - Filter Drain

7.1.4 It is proposed to use tree pits (41No.) and a bio-retention (4No.) areas
where possible to collect run-off from the cambered road surface. The
use of these tree pits will provide treatment of the run-off, will
encourage run off to infiltrate directly to ground and will also provide
interception storage below the high-level connection to the main S/W
drainage. Any run-off that cannot infiltrate to ground will overflow to
the high-level drain and connect to the main drainage system. The
surface water runoff rate is also attenuated using these tree pits.

7.1.5 The road cambers roads are to be constructed to drain flow into these
tree pits and bio retention areas to maximize the drained area into SuDS
treatment & interception. The road cambers are shown on Dwg.No.’s
2104/01 & 02 and further illustrated on Dwg.No.2104/13.
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Fig.7 - Tree Pit (ex. SuDS Manual fig.19.3)

Kerb cut down to road level for 300mm —

long strips at 2m c/c to promote Reduce ground behind kerb
water flow into filter swale \ by 30mm to promote flow
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Infiltration where possible - land drain

Fig.8 - Bio-Retention (ex.Dwg.2104/14)

7.1.6 A PAF of 0.71 (71%) will apply to areas or paths/roads draining to these
tree pits and bio-retention areas as was agreed in principle with the
DLRCC Water Services Department as part of the pre-planning
discussions. Refer Dwg.No.’s 2104/03 & 04 for location and to
Dwg.N0.2104/14 for details.

7.1.7 It is proposed to use permeable paving surfacing to the private
driveways of the houses and in the car parking spaces of the duplex units
and the road/paths remaining in control of a management company
around/west of the Neighbourhood Centre. This allows for the rainfall
to percolate through open joints in the pavement and be strained
through the unwoven geo-textile membrane beneath the paved surface.
This method of surface water collection will improve water quality and
prevent excessive sedimentation. There is a natural interception,
attenuation and storage of surface waters flowing through the
permeable paving system and an outfall pipe is provided 150mm above
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the bottom of the system to drain the overflow filtered/attenuated run
off into the main drainage system.

Concrete Pavers

Permeable Joint Material
Open-graded
Bedding Course

Open-graded
Base Reservoir

Open-graded
Subbase
Reservoir

Underdrain
(as required)

Optional Geotextile
Under Subbase

Uncompacted Subgrade Soil

Fig.9 - Permeable Paving

7.1.8 In providing permeable paving systems on the site, a run-off rate of 60%
(0.60 paved area factor applied) has been applied in the surface water
calculations. Refer to Dwg.No.2104/14 for details.

7.1.9 In accordance with the CIRIA SuDS Manual 2015, green roofs can be used
to treat and attenuate runoff in their substrate and support root uptake
of water with appropriate planting and are an integral part of source
control on a site. Green roofs can increase the indigenous biodiversity
and is an encouraging environmentally design strategy, which is in
accordance with the objectives as specified in the Greater Dublin
Strategic Drainage Strategy (GDSDS) and in Appendix 7.2 of the DLRCC
County Development Plan 2022-2028.

MEMBER OF . _J E
efca NGINEERS
r —‘ il (q ) IRELAND




2104 Kilternan Village - Infrastructure & SIA ROGER MULLARKEY & ASSOCIATES

Landscape paviours with 10m
free draining gaps

50mm depth of 3-5m
bedding g

DETAIL 1
Typical Podium Hard
Landscaped SuDS Detail

1:10

DETAIL 2
Typical Green Roof Detail
Scale 1:10

Fig.10 - Intensive & Extensive Green Roof (ex.Dwg.2104/14)

7.1.10Both Intensive and extensive Green roofs are proposed to Apartment
Block C/D and the Neighbourhood Centre (NC). Duplex Block D1 is to
have Intensive Green Roof only. The minimum percentage coverage
required in Appendix 7.2 of the DLRCC County Development Plan is 50%
if extensive and 70% if intensive. Each green roof proposed passes the
DLRCC minimum requirement % and is summarised in Table 9 below;

plan.
GREEN ROOF COVERAGE SUMMARY
BLOCK Extensive | Intensive | Total | Building % Min.% | Pass/Fail
REFERENCE Footprint | Coverage | Reqd. | DLRCC
of Green Min. %
Roof
NC 1,568 1,390 2958 | 4,089 72% 60%* PASS
Duplex D1 664 664 | 996 66% 50% PASS
Apt.Block C/D | 1,135 795 1,930 | 2266 85% 60%* PASS
*The 60% coverage is an average between the Min.50% if Intensive and 70% if Extensive.
Each of the NC and Apt. Blk C/D contain both Intensive & Extensive Green Roofs and
therefore the average is taken as the minimum percentage requirement.

Table 9 - Green Roof Coverage Summary

7.1.111In providing the green roof system, a run-off rate of 85% (0.85 paved
area factor applied) has been applied in the surface water calculations
for the intensive Green Roof area and 92% for the Extensive Green Roof

|7 MEMBER OF —‘

ENGINEERS
(( D) IRELAND 35




2104 Kilternan Village - Infrastructure & SIA ROGER MULLARKEY & ASSOCIATES

area in accordance with appendix 7.2 Green Roof Policy of the DLRCC
County Development Plan 2022-2028.

7.1.12 Access for maintenance of the green roofs will be via the internal
building stairwells and a roof hatch over or using a cherry picker where
stairs access is not feasible. Detailed cross sections of the proposed roof
build-up are shown on Dwg.No0.2104/14 included in the submission. PV
panels to these roofs of the do not form part of this application.

7.1.13 The use of rainwater butts is another source control method in the SuDS
treatment train process. It is proposed to provide c.172No. 200l
rainwater butts to collect rainwater from the house roofs for use as
garden irrigation, therefore reducing drinking water demand and
decreasing run-off from the site.

Fig 11 - Rainwater Butt

7.1.14Bypass oil separators are important SuDS devices that significantly
reduce any potential hydrocarbons and suspended solids from surface
water run-off. and are included upstream of each of the 2No. S/W
outfalls from the site. Sizing of the interceptors are based on the
Microdrainage calculated flowrates and manufacturers details tables and
can be viewed in Appendix 12.6 of this report as part of the SuDS audit
procedure.
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Bypass -

Chamber

Incoming flow
via inlet pipe

QOil Alarm
Probe

Transfer Pipe
Oil is separated
and retained

Silt settles out
and is retained

Coalescing Filter
Assembly

. Bypass flow route . Normal flow route

Fig 12 - Bypass Separator

7.1.15An important aspect of Source Control is reducing pollution by
prevention of chemicals and other pollutants from coming into contact
with rainfall runoff. In this respect, it is proposed that the homeowner
will be provided with information regarding the appropriate usage of the
proposed drainage system.

7.2 Site Control

7.2.1 Site control in the treatment train process involves the reduction in
volume and rate of surface runoff run off and provide some treatment of
the runoff.

7.2.2 Roadside filter swales are a method of site control that reduces harmful
chemical pollutants and sediment reaching the piped network. These
pollutants are trapped in the grassed areas leading to the filter strip.
Filter swales reduce the surface water runoff rate and attenuate flows
locally, therefore reducing stress on downstream facilities. Filter swales
also facilitate interception of the “first flush” of rainfall. Fig.13 below
from the CIRIA SuDS Manual illustrates the principle.
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Type A, B or C filter material ~—— Perforated pipe  Topsoil (50mm max) and —— Upstand
Specification for Highway Works underdrain to turf layer or 150mm 25-40mm
Clause 505.5 (note: if Type Bis outfall topsoil — seeded root zone

used, a geotextile should be
provided between the filter
material and topsoil layer)

I
Dimensions — varies to suit space and ease of maintenance required Road / Car park

Fig.13 - Filter Swale

7.2.3 As part of the site control it is proposed to construct 29 No. filter swales
along the site roads at specified locations which will allow surface water
runoff from roads to be intercepted and infiltrate to ground. In the
event the ground is saturated, there are also positive drainage
connections from the filter swales into the piped network. Refer to
Dwg.No.’s 2104/03 & 04 for proposed locations of the filter swales and
to Dwg.2104/14 for details of this proposal.

7.2.4 In providing the filter swales, a run-off rate of 71% (0.71 paved area
factor applied) has been applied in the surface water calculations as was
agreed in principle with the DLRCC Drainage Department as part of the
pre-planning discussions. Typical calculations for these SuDS features are
included in Appendix 12.2 of this report.

7.2.5 The road cambers roads are to be constructed to drain flow into these
filter swales where appropriate to maximize the drained area into SuDS
treatment & interception. The road cambers are shown on Dwg.No.’s
2104/01 & 02 and further illustrated on Dwg.No.2104/13.

7.2.6 A key landscape/bio-diversity feature of the proposed development is
the embankment of existing trees forming the open space to the centre
of the site. These trees provide an important role of intercepting rainfall
run-off and managing same through evapotranspiration as well as
infiltration to roots. The addition of landscaping and planting throughout
the development is also an important aspect of site control in providing
biodiversity, run-off reduction, interception, infiltration, and amenity.
The project Arborist specialist has advised of the critical root zone
constraints relating to this tree belt and as a result excavation withing
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7.2.7

7.3

7.3.1

7.3.2

the to the root zone prohibited. Refer to the landscape architects and
arborist drawings/reports for more information. Refer also to the SuDS
audit report (Appendix 12.6) relating to an illustration of tree root
protection zone.

Silt-trap/catchpit manholes are provided upstream of the underground
attenuation storage systems which will remove sediments and silts and
forms part of the site control methodology used in the proposed
development. Furthermore, silt-trap inspection chambers are included
downstream of each filter drain and swale as recommended in the SuDS
audit. Refer to Dwg.2104/14 for further detail.

Regional Control

Regional control comprises of treatment facilities to reduce pollutants
from runoff and control the surface water runoff rate to pre-
development rates.

As part of the overall regional control for the site it is proposed to use a
6No.void arched attenuation systems, such as the StormTech MC4500
system (Fig.14).

Fig.14 - StormTech Attenuation System

7.3.3

The flow rate of the run-off outfalling from the attenuation systems is to
be controlled using vortex control devices such as Hydrobrake vortex
control devices.
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7.3.4

7.3.5

7.3.6

7.4

7.4.1

7.4.2

7.4.3

7.4.4

7.4.5

Interception of the “first flush” of rainfall is captured upstream of the
outfalls and can infiltrate to ground where possible. The  interception
storage will be within the stone base of the permeable paving, in the
stone below the filter drain pipework and swales, in the sub-strata of
the green roof systems and in the stone base of the attenuation storage
areas. As per the parameters laid out in the GDSDS the interception
volume was calculated for the total site as per Tables 4 & 5.

A class 1 petrol interceptor (Pl) is to be provided upstream of inlets to
attenuation Tanks 1 & 6. These PI's will further remove any pollutants
not already captured in the above noted interception and treatment
train elements. Sizing of the interceptors are based on the Microdrainage
calculated flowrates and manufacturers details tables and can be viewed
in Appendix 12.6 of this report as part of the SuDS audit procedure.

Prevention of pollutants and sediments entering the receiving
watercourse has been achieved in providing Interception Storage
throughout the proposed development. The interception will take place
from the head of the catchment right down to the Hydrobrake manhole
on the application lands. Refer to paragraphs 6.37 & 6.38 above and to
Dwg.2104/13 & 15 for further detail.

SuDS Summary

Interception will achieved be within the voids of the stone base of the
permeable paving, in the stone below the filter drain pipework, in the
tree pits, swales, bio-retention areas, in the green roof systems and in
the stone base of the attenuation storage. As per the parameters laid
out in the GDSDS the interception volume was calculated and is
summarised in the Tables 4 & 5. Refer to Appendix 12.2 for detailed
calculations.

Replicating the natural characteristics and providing
amenity/biodiversity will be encouraged by creating the roadside
grassed swales, tree pits, bio-retention areas, green roofs, and filter
drains.

The overall site surface water runoff rate has been restricted to the
greenfield runoff rate, Qbar (44.2 |/s) and the DLRCC recommended HR
Wallingford UK SuDS calculations for same can be viewed in Appendix
12.5 of this report. Refer also to Chapter 8 for background on the
determination of the soil type used in the Qbar calculation.

Refer to the appendix and to Dwg. No’s 2104/03-05 and 13-14 for the
drainage layout and SuDS features details.

In providing the above noted rear garden filter drains, roadside filter
swales, house rainwater butts, permeable paving systems, catchpits,
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7.4.6

tree pits, bio-retention areas, green roofs, attenuation storage,
greenfield run off vortex control and petrol interceptors it is proposed
that the SuDS treatment of the run-off has been adequately addressed.
The above noted proposals have been discussed and agreed in principle
with DLRCC Drainage Department as during the pre-planning application
meetings.

In advance of submission of the main planning application and in
accordance with the requirements of the Stormwater Management Policy
of the DLRCC County Development Plan 2022-2028, a Stormwater Audit
has been carried out by Punch Consulting Engineers for the proposed
development, was submitted to DLRCC Drainage Department and is
included in Appendix 12.6 of this report.

MEMBER OF

efca A E G S
ACEI] o

41



2104 Kilternan Village - Infrastructure & SIA ROGER MULLARKEY & ASSOCIATES

8.0

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

Determination of Qbar

The allowable surface water outfall rate Qbar is based on the greenfield
run off rate of the drained site area, as specified in the GDSDS section
6.6.1.2. As recommended in the DLRCC Stormwater Management Policy
document, the Wallingford UKSuDS Greenfield runoff rate estimation
tool was used to calculate the Qbar for the site, refer to Appendix 12.5.

While the development area of the site is ¢.10.8Ha in this application,
the actual positive drained area is ¢.9.92Ha. This is the area used in the
calculation of Qbar.

The Standard Annual Average Rainfall for the Kilternan Site is 1003mm as
determined from Met Eireann 1km? grid dataset. Refer to Appendix 12.14
for the Met Eireann data.

The value for SOIL used in the IH 124 Qbar formula noted above is
derived from the pervious surface runoff factor (SPR) using the formula

SOIL = (0.1S1 + 0.352 + 0.4S3 + 0.4554 + 0.555)

S1+S2+S3+54+55
Where the soil type 51-55 is determined in accordance with the following
paragraphs.

In determination of the SOIL value for this Kilternan site, a number of
different sources of data were reviewed such as the site specific site
investigation trial holes, the soakaway tests, the Winter Rainfall
Acceptance Potential (WRAP) - the Wallingford Procedure Volume 3
Maps, the Flood Studies Report (FSR - NERC, 1975), Transport
Infrastructure lIreland (Tll, formerly NRA) - Drainage of Runoff from
Natural Catchments 2015, HR Wallingford website, the site specific
topographical survey as well as site visits by the design engineer. The
following paragraphs provide context and detail behind the choosing of
the SOIL Type 3 for the Qbar calculation.

As part of the preparation for the planning application, research into the
existing site ground conditions were undertaken. Furthermore, a
Hydrological and Hydrological Risk Assessment report prepared by
Enviroguide Consulting has been completed and is included with the
planning application - refer to that report for further detail.

Site investigations were undertaken including trial hole opening and
soakaway testing. Refer to Appendix 12.8 of this report for the SI
results.

In total 6No. soakaway tests were carried out in accordance with BRE
Digest 365 and the results indicated infiltration rates varied between
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unobtainable f values up to 9.3x10® m/s. These results indicate limited
but some availability for infiltration across the site. Refer to the
soakaway test results in Appendix 12.8 of this report for further
information.

8.9  The sub-soil conditions as determined by trial hole opening noted topsoil
over cohesive clay overlying silt above broken granite.

8.10 A review of the Geological Survey of Ireland website http://www.gsi.ie
and that of the Teagasc sub specific http://gis.teagasc.ie/soils/map.php
websites both of which provide publicly available soils and bedrock
datasets.

8.11 The soil association composition as determined from the Teagasc data is
noted as Carrigvahanagh peat over lithoskeletal acid igneous rock on
most of the site. Refer Fig.15 below and to Appendix 12.7 of this report
for the summary extracts from the GSI/Teagasc datasets.

/408 SIS Map

Soll assoclation: =
Carigvahanagh {410a)

Peat over lithoskeletal acid igneous rock
= e = o ¥ Area covered: 208.45km?

Soil association composition:

\ 1. Carrigvahanagh (0410CV)
2 Modern definition: Peat over
lithoskeletal acid igneous rock
Texture: Peal
Substrate type: over lithoskeletal acid
igneous rock
Substrate 1: bedrack
Substrate 2: acid igneous

Cargickmines

Sy, 2. Tiknock (0900TN)
| Modern definition: Loamy over acid and
basic igneous bedrock
Texture: Loamy
Substrate type: over acid and basic
fgneous bedrock
Substrate 1: badrock
1t Substrate 2: acid and basic igneous
3. Knocksquire (1700KQ)
Modern definition: Coarse loamy over
acid igneous bedrock
Texture: Coarse loarmy
Substrate type: over acid igneous
bedrock
Substrate 1: bedrock
Substrate 2: acid igneous

t:/ 4. Aughty (0110AT)
Modern definition: Peal (Blanket Bog)
Kilternan Village Site s

f\ﬁ% L e

| e —— |
o 03 0.6km

ntpiigis. teagase. le/sollsimap.php n

Fig.15 - GSI/Teagasc Soil Data
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8.12 SOIL indices (1 to 5) are defined in the Flood Studies Report (NERC,
1975). The index broadly describes the maximum runoff potential and
was derived by a consideration of soil permeability and topographic

slope, see Table 10 below;
FSR Soil Indices

Soil Well drained permeable sandy or loamy soils and shallower
Type 1 | analogues over highly permeable limestone, chalk, sandstone, and
related drifts.
Earth peat soils drained by dykes and pumps
Less permeable loamy over clayey soils on plateaux adjacent to
very permeable soils in valleys
Soil Very permeable soils with shallow ground water
Type 2
i Permeable soils over rock or fragipan, commonly on slopes in
western Britain associated with smaller areas of less permeable
wet soils.
Moderately permeable soils, some with slowly permeable sub-soils
Soil Relatively impermeable soils in boulder and sedimentary clays, and
Type 3 | in alluvium.
Permeable soils with shallow ground water in low lying areas.
Mixed areas of impermeable and permeable soils in approximately
equal proportions.
Soil Clayey, or loamy over clayey soils with an impermeable layer at
Type 4 | shallow depth.
Soil Soils of wet uplands with peaty or humose surface horizons and
Type 5 | impermeable layers at shallow depth
Deep raw peat associated with gentle upland slopes or basin sites
Bare rock cliffs and screes (iv) shallow, permeable rocky soils on
steep slopes.
Based on the above definitions a SOIL Type 3 or 4 could be chosen for the
Kilternan Village site

Table 10 - FSR Soil Indices
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8.13 The WRAP map gives a broad-spectrum overview of the soil type location
across the entire country as per Fig.16 below;
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Fig.16 - WRAP Map - Full
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8.14 At an expanded scale and overlaid with the Kilternan site specific
location the WRAP map and Soil index is as Fig.17 below;

A AN gy - P, |

M\f\ LY

2
e

Fig.17 - WRAP Map - Local

8.15 Based on the WRAP map a SOIL value of 5 could be interpreted but is
not applied for this site. It is noted that SOIL type 5 is rarely applied and
is more associated with exposed rock or peat wetlands.

8.16 From the FSR table, reproduced in in Fig.18 below, showing the noted
drainage and slope classes, the Soil type could be interpolated
between a type 4 and a type 3.

' Depth to i Slope Cloasses -
Drainage impermeable 0-2 | _ 2-8 | >8
Class layer (cm) Peremability rates above impermeable layers
Rapid (1) | Medium (2) [ Slow (3) Rapid (1) | Medium (2) | Slow (3) Rapid (1) | Medium (2) [ Slow (3)
>80 1 1 1 2 3
1 40-80 2 3 4
240 | messe— e e phamemz, | o || s | e
! Th i— ————— —— e 1. | | I ([~ R
2 40-80 2 3 [
<40 3 4
0 v 00000 | eeeea—=—-
3 40-80 h‘ 5 [
<40

Winter rain acceptance indices:1, very high; 2, high: 3, moderate; 4, low; 5, very low Upland
peat and peaty soils are in Class 5. Urban areas are unclassified.

Fig.18 - Soil Type Table
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8.17

Reference to the Transport Infrastructure Ireland -TII (formerly the
National Roads Authority - NRA) publication Drainage of Runoff from
Natural Catchments 2015, Volume 4 Sections 2 of the Design Manual for
Roads and Bridges (DMRB) the following table was noted (Fig.19);

General soil description

Runoff Soil
potential | class

Well drained sandy. loamy or earthy peat soils
Less permeable loamy soils over clayey soils on plateaux adjacent to very
permeable soils in valleys

Very low S1

Very permeable soils (e.g. gravel, sand) with shallow groundwater

. Low Sa
Permeable soils over rocks =
Moderately permeable soils some with slowly permeable subsoils
Very fine sands, silts and sedimentary clays
Permeable soils (e.g. gravel. sand) with shallow groundwater in low lying Moderate S3
areas
Mixed areas of permeable and impermeable soils in similar proportions
Clayey or loamy soils High S4

Soils of the wet uplands:
Bare rocks or cliffs Very high S5
Shallow, permeable rocky soils on steep slopes
Peats with impermeable layers at shallow depth

Fig.19 - Tl Soil Class

8.18

8.19

8.20

8.21

Using the results of the site investigation trial holes as well as the
Teagasc data sets noted previously, a Soil class of S4 could be
interpolated from the TII Fig.16 above but is not applied for this
Kilternan Village site.

In reference to the HR Wallingford online design tool, it is noted that a
SOIL type 5 was the default value given for the input site coordinates.
but is not applied for this site. It is noted that SOIL type 5 is rarely
applied and is more associated with exposed rock or peat wetlands.

The site is generally flat in the western side and is more steeply sloped
on the eastern side but the underlying soil type evidenced from the trial
hole logs is consistent in that the strata are topsoil over clays over silts
over broken granite. Refer to Appendix 12.8 for the trial hole and
soakaway test results.

Based on interpretation of each of the above data sets a Soil Type 3 or 4
could be reasonably be interpreted. As part of the pre-planning
consultations, agreement in principle was reached with the DLRCC
Drainage Department and a Type 3 soil was chosen as appropriate for
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this site. The decision to choose a type 3 is deemed as conservative and
yields a lower outfall rate than of a soil type 4.

8.22 From the GDSDS Table 6.7, shown in Fig.20 below, using a Soil value of 3
equates to an SPR value of 0.37. The SPR value of 0.37 was used in the
HR Wallingford Qbar calculator to override the default higher SPR value
of 0.53.

SPR value
(% runoff)
1 0.1
0.3
0.37
0.47
0.53

‘ SOIL

(S BN S IO I ]

Fig.20 - GDSDS SPR Values

8.23 Using the DLRCC recommended HR Wallingford UK SuDS calculation tool
the resultant Qbar = 44.2 |/s. Refer to Appendix 12.5 for the calculation
sheet.
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9.0 S/W Design Conclusion

9.1 The S/W outfalls are described in detail in Section 6 of this report.

9.2 Full SuDS treatment train approach has been implemented in
accordance with the CIRIA SuDS Manual as described in Section 7 above.

9.3 A thorough examination of the site characteristics were undertaken in
determination of the soil type and greenfield run off rate as described
in Section 8 above.

9.4 The drainage design and attenuation storage volumes have been
determined using an industry standard computer modelling software
program MicroDrainage, for designing drainage networks as described in
Section 6 above and are included in Appendix 12.1 of this report.
Climate change of 20% and Urban Creep of 10% has been applied in the
design and is detailed in Section 6 above.

9.5 A Site-Specific Flood Risk Assessment was completed and is included in
the application as a separate report.

9.6 A Hydrological and Hydrological Risk Assessment report prepared by
Enviroguide Consulting has been completed and is included with the
planning application - refer to that report for further detail.

9.7 Pre-planning consultations were held with the DLRCC Drainage
Department and their requirements were ascertained and complied
with in this document and the accompanying drawings.

9.8 In accordance with the requirements of the Stormwater Management
Policy of the DLRCC County Development Plan 2022-2028, in advance of
submission of the main planning application, a Storm Water Audit has
been carried out for the proposed development, submitted to the
Drainage Department of DLRCC and is included in Appendix 12.6 of this
report.

9.9 Should planning permission be granted the Applicant has the ability to
deliver the services and ancillary works required to implement the
designed scheme in full. Letters of consent relating to connection to
services and crossing lands not in the Applicants ownership are included
in the Appendix 12.15 of this report.
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10.0 Wastewater Infrastructure

10.1

10.2

10.3

Foul drainage records drawings were obtained from Irish Water/DLRCC in
preparation for this planning application and are included in Appendix
12.11 of this document.

A Pre-Connection Enquiry Form application (PCEA) was submitted to Irish
Water (IW) and a Confirmation of Feasibility (CoF) was received from IW
(ref.CDS21006509) noting that a foul connection is “feasible without
infrastructure upgrade”. A copy of the IW Confirmation of Feasibility
letter can be viewed in the appendix of this report. Further to the CoF
from IW, a full design submission was made for the wastewater
infrastructure. Subsequently IW have issued the Statement of Design
acceptance letter (Ref.CDS20006509) issued on 01/06/22. A copy of the
IW design acceptance letter and correspondence can be viewed in
Appendix 12.16 of this report.

The minimum public sewer diameter is to be 225mm and the foul
drains/sewer are to be in accordance with the Irish Water Code of
Practice for Wastewater Infrastructure 2020.

Foul Sewer Design Criteria

Min.velocity 0.75m/s
Max.velocity 3m/s

Min.sewer size for TIC 225mm diameter
Pipe friction (Ks) 1.5mm

Minimum pipe depth 1.2m below roads

0.9m in open/grassed spaces

Ave.Occupancy 2.7 persons/unit
Residential loading/person/day 150 |/day
Commercial loading/person/day 50 l/d

Table 11 - Foul Sewer Design Criteria

10.4

10.5

Each individual house is to be connected to the main public foul sewer
using a 100mm diameter drain with a minimum gradient of 1/60 in any
one drainage connection.

The proposed foul outfall from c.10.5 Ha the subject site will be via the
existing piped foul drainage system constructed as part of the Rockville
schemes (D17A/0793 and D18A/0566). This existing infrastructure in turn
outfalls downstream into the existing Irish Water owned 300mm foul
drainage piped infrastructure on Glenamuck Road. Refer to Dwg.2104/07
for further detail. The existing foul sewer has been submitted by the
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Rockville developer for taking-in-charge by Irish Water and a letter of
consent for the connection into this foul pipe has been provided the
sewer owner and is included in Appendix 12.15 of this report.

10.6 Located in the north corner of the subject site, apartment Blocks C & D
(59No. units) will outfall the localised foul flow from into the foul
drainage infrastructure to be provided as part of the GDRS project in
Glenamuck road. The foul drainage connection spur from the GDRS
infrastructure has been agreed with the DLRCC GDRS project office and
is incorporated into that road project. Connection into same is subject
to a successful planning permission and agreement with Irish Water.
Refer to Dwg.2104/07 & 30 and Appendix 12.17 for further detail.

10.7 Refer to Dwg.No0.2104/06 & 07 for the alignment and levels of the
proposed foul network.

10.8 The proposed development is to be phased as 1, 2, 2A, 3, 4 & 5. The
extent of each phase and the main wastewater drainage infrastructure
associated with each phase is identified on Dwg.No0.2104/18. All main
wastewater services necessary to serve each phase are to be completed
in full in each area from the head of the system to outfall. Final
connection dates to be agreed with IW at connection application stage
subject to a successful planning approval.

10.9 Design estimates for the foul water loading are as per Table’s 12 and 13
below and refer to Appendix 12.18 for more calculations;
Foul Wastewater Calculations for TOTAL SITE

New Network - DOMESTIC Wastewater Flows

Usage | Quantity | Occupancy | Population | Consumption Loading
(h) (P) (G) (PxG)(l/day)
(I/h/day)
Residential 383 Units | 2.7No./Unit 1034 150 155,100
Total = 155,100 [/day
Flowrate per day (l/s) 1.80l/s
Growth Rate | 1 1

Infiltration (1) | 10% 0.18

Dry Weather Flow | PG +1 | 1.97
/s

Peaking Factor (Pfpom) | 3

Design Foul Flow (l/s) | Pfpom 5.91

x PG /s
Misconnection Allowance (SW) | 1.5% 0.09l/s
Design Flow (l/s) 6.00
/s

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020)
Table 12 - Residential Wastewater Calculations
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New Network - COMMERCIAL Wastewater Flows

Usage Quantity | Occupancy | Population | Consumption Loading

(h) (P) (G) (PxG)(l/day)
(I/h/day)
Retail/Comm 2,975m? 1per 5m? 595 50 29,750
Créche 439m? 1child/8m? + 65 50 3,250
Staff (20%) +
support

accommodation

Total = 33,000 |/day
Flowrate per 12hr day (l/s) 0.76l/s
Growth Rate | 1 1

Infiltration (1) | 10% | 0.08
Dry Weather Flow | PG + | 0.83
| /s
Peaking Factor (Pfpom) | 6
Design Foul Flow (l/s) | Pfpom | 5.02

xPG | l/s
Misconnection Allowance (SW) | 1.5% | 0.08l/s
Design Flow (l/s) 5.11/s

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020)

Table 13 - Commercial Wastewater Calculations

10.10 As the development of the site is to be phased, calculations for the
phased wastewater flows are included in Appendix 12.18 of this report.
A summary of the phasing wastewater calculations are shown in Table 14
below and Final connection dates to be agreed with IW at connection
application stage subject to a successful planning approval;

Usage Residential Commercial
Design Flow (l/s) Design Flow (l/s)
Phase 1 2.8
Phase 2 2.3
Phase 2A 0.9 3.8
Phase 3 1.8
Phase 4 3.1
Phase 5 0.3 1.4

Table 14 - Wastewater Phased Flowrates

10.11 Details of manholes are to be as per Dwg.No.2104/20 and in accordance
with the Irish Water Code of Practice for Wastewater Infrastructure
2020.
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11.0 Site Potable Watermain

1.1

Water infrastructure records drawings were obtained from Irish
Water/DLRCC in preparation for this planning application and are
included in Appendix 12.11 of this document.

A Pre-Connection Enquiry Form application (PCEA) was submitted to Irish
Water and a confirmation of available service was received from IW
(ref.CDS21006509) noting that the water connection was “feasible
without infrastructure upgrade”. A copy of the IW Confirmation of
Feasibility (CoF) letter can be viewed in Appendix 12.16 of this report.

Further to the CoF from IW, a full design submission was made for the
water infrastructure. Subsequently IW have issued the Statement of
Design acceptance letter (Ref.CDS20006509) issued on 01/06/22. A copy
of the IW design acceptance letter can be viewed in Appendix 12.16 of
this report.

There is an existing 300mm@ diameter water supply main located along
the Enniskerry Road passing in front of the proposed development and
likewise a 250mm diameter main along Glenamuck Road. It is proposed
to make a new connections into these watermains main to supply the
development as confirmed by the IW CoF and Statement of Design
Acceptance letters.

The applicant has enclosed (Appendix 12.5) copies of letters of consent
from Ken Fennell (Statutory Receiver) over the portion of lands that sits
outside the applicants ownership on the Glenamuck Rd. For clarity the
applicant has full rights of access over/under this strip of land and can
confirm that should a planning permission be granted the Applicant has
the ability to deliver the services and ancillary works required to
implement the designed scheme in full.

Refer to Dwg.No.’s 2104/09-11 for the watermain layout.

The proposed development is to be phased as 1, 2, 2A, 3, 4 & 5. The
extent of each phase and the main water infrastructure associated with
each phase is identified on Dwg.No.2104/18. All main water services
necessary to serve each phase are to be completed in full in each area
from the head of the system to outfall. Final connection dates to be
agreed with IW at connection application stage subject to a successful
planning approval.

Each individual residential dwelling within the development is to be
provided with a boundary box for a separate domestic water meter. The
type and configuration of the water meter is to be agreed with Irish
Water in advance of construction commencing at the development.
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11.9

11.10

11.11

11.12

11.13

Each dwelling will be fitted with a cold-water storage tank to provide 24
hours of supply.

In accordance with best practice, the use of water conservation
appliances in the buildings are to be employed as part of this scheme to
reduce the water demand. Although the consumption of treated water
depends a lot on the behaviour of consumers, demand on the network is
limited in the scheme by incorporating water saving tap valves, eco-flush
toilet system and water saving appliances.

As a further measure of demand reduction, it is proposed to provide
c.172No. 200l rainwater butts to the rear of each gabling property. This
will collect rainwater from the house roofs for use in garden irrigation,
therefore reducing drinking water demand and decreasing run-off from
the site. Refer to Appendix 12.5 for more information.

All watermain layout and details are to be in accordance with the lIrish
Water Code of Practice for Water Infrastructure 2020 and the Water
Infrastructure Standard details 2020.

Estimates of the water demand for the site were carried out using the
guidelines in accordance with the IW COP for Water Infrastructure 2020
publication and are shown in Table’s 15 and 16 below and in Appendix
12.18;

Water Demand Calculations for TOTAL SITE

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 | (I/s) Demand
(I/day) (I/s) (I/s)
Resi’ 383 2.7 1034 150 155,115 1.80 2.24 11.2 l/s
Units No./Unit
Peak Hour Water Demand (Domestic) 11.2 /s

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020)

Table 15 - Residential Water Demand Calculations
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New Network - COMMERCIAL Water Demand

Usage Quantity | Occupancy | Population | Consumption | Ave. Daily Ave. Ave. Peak
(I//h/day) Domestic | Daily(12hr) | Day/Peak Hour
Demand Domestic Week Water
(I/day) Demand (l/s) Demand
(I/s) (I/s)
Retail/ | 2,975m? 1per 5m? 595 50 29,750 0.69 0.86 4.3
Comm
Creche | 439m? 1child/8m? | 66 50 3,293 0.08 0.09 0.47
+ Staff
(20%) +
support
accommoda
tion
Peak Hour Water Demand (Commercial) 4.8l/s

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020)

Table 16 - Commercial Water Demand Calculations

11.14 As the development of the site is to be phased, calculations for the
phased water demand are included in the appendix of this report. A
summary of the phasing wastewater calculations are shown in Table 17

below;
Usage Residential Commercial
Design Flow (l/s) Design Flow (l/s)
Phase 1 2.7
Phase 2 2.1
Phase 2A 1.6 2.4
Phase 3 1.7
Phase 4 2.8
Phase 5 0.3 1.5

Table 17 - Commercial Water Demand Calculations
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12.0 APPENDIX

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9
12.10
12.11
12.12
12.13
12.14
12.15
12.16
12.17
12.18

MicroDrainage Drainage Calculations
Interception and Sample Swale Calculations
StormTech System Calculations & Details
OPW PFRA Map No0.2019/MAP/221/A

HR Wallingford/UK SuDS Report

SuDS Audit Report

GSI Data

Site Investigations Reports

DLRCC Flood Zone Map No.9

DLRCC Local Area Plan Map.NoPL-13-402
IW/DLRCC Records Drawings

OPW Flood Hazard Mapping Report

Green Roof Information

Met Eireann Data Sheet

Letters of Consent

Irish Water CoF/Design Acceptance Letters
DLRCC GDRS Project Correspondence
Water and Wastewater Calculations
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Micro Drainage Calculations




Roger Mullarkey & Associates Page 1
Duncreevan Kilternan Village

Kilcock Stage 3 Planning May'22

Co. Kildare, Ireland

Date 14/06/2022 18:25 Designed by R.M.

File Kilternan Planning May 22.MDX Checked by

Innovyze Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - Scotland and Ireland

Return Period (years) 2 PIMP (%) 100
M5-60 (mm) 18.000 Add Flow / Climate Change (%) 0
Ratio R 0.271 Minimum Backdrop Height (m) 0.200
Maximum Rainfall (mm/hr) 90 Maximum Backdrop Height (m) 3.000
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.500
Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 0.75
Volumetric Runoff Coeff. 1.000 Min Slope for Optimisation (1:X) 180
Designed with Level Soffits
Time Area Diagram for Storm at outfall SExisting Mh (pipe S$1.018)
Time Area Time Area Time Area Time Area
(mins) (ha) | (mins) (ha) | (mins) (ha) | (mins) (ha)
0-4 0.836 4-8 4.416 8-12 1.025| 12-16 0.000
Total Area Contributing (ha) = 6.276
Total Pipe Volume (m?®) = 268.031
Time Area Diagram at outfall SGlenamuck Rd (pipe S17.004)
Time Area Time Area
(mins) (ha) | (mins) (ha)
0-4 0.195 4-8 0.023
Total Area Contributing (ha) = 0.218
Total Pipe Volume (m?®) = 5.187
Network Design Table for Storm
« - Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S1.000 40.678 0.423 96.2 0.097 4.00 0.0 0.600 o 300 Pipe/Conduit &
S1.001 43.770 0.362 120.9 0.121 0.00 0.0 0.600 o 300 Pipe/Conduit &
S1.002 55.734 1.922 29.0 0.125 0.00 0.0 0.600 o 300 Pipe/Conduit &
S1.003 22.349 0.757 29.5 0.100 0.00 0.0 0.600 o 300 Pipe/Conduit &
Network Results Table
PN Rain T.C. US/IL £ I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
S1.000 56.10 4.42 140.910 0.097 0.0 0.0 0.0 1.60 113.3 19.6
S$1.001 53.97 4.93 140.487 0.218 0.0 0.0 0.0 1.43 101.0 42.4
S1.002 52.74 5.25 140.125 0.342 0.0 0.0 0.0 2.93 207.2 65.2
51.003 52.27 5.38 138.201 0.442 0.0 0.0 0.0 2.90 205.3 83.4
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Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S2.000 43.680 0.771 56.7 0.080 4.00 0.0 0.600 o 225 Pipe/Conduit &
S2.001 30.954 0.729 42.5 0.086 0.00 0.0 0.600 o 300 Pipe/Conduit &
S2.002 55.087 0.551 100.0 0.121 0.00 0.0 0.600 o 300 Pipe/Conduit &
51.004 31.603 0.781 40.5 0.063 0.00 0.0 0.600 o 375 Pipe/Conduit &
S1.005 31.723 1.035 30.7 0.115 0.00 0.0 0.600 o 375 Pipe/Conduit &
53.000 38.235 0.283 135.0 0.034 4.00 0.0 0.600 o 300 Pipe/Conduit &
S3.001 12.862 0.086 149.6 0.007 0.00 0.0 0.600 o 300 Pipe/Conduit &
$3.002 22.723 0.151 150.5 0.114 0.00 0.0 0.600 o 300 Pipe/Conduit &
S3.003 31.593 0.211 149.7 0.065 0.00 0.0 0.600 o 375 Pipe/Conduit &
5$3.004 21.926 0.119 184.3 0.080 0.00 0.0 0.600 o 375 Pipe/Conduit &
5$3.005 15.359 0.119 129.1 0.001 0.00 0.0 0.600 o 375 Pipe/Conduit ol
S1.006 20.829 0.150 138.9 0.027 0.00 0.0 0.600 o 600 Pipe/Conduit &
S1.007 19.092 0.133 144.0 0.038 0.00 0.0 0.600 o 600 Pipe/Conduit i
51.008 63.723 0.394 161.7 0.189 0.00 0.0 0.600 o 600 Pipe/Conduit &
S4.000 34.163 1.708 20.0 0.036 4.00 0.0 0.600 o 225 Pipe/Conduit )
S1.009 42.021 0.276 152.3 0.190 0.00 0.0 0.600 o 600 Pipe/Conduit &
S5.000 44.747 1.217 36.8 0.119 4.00 0.0 0.600 o 225 Pipe/Conduit &
5$5.001 17.701 0.754 23.5 0.042 0.00 0.0 0.600 o 225 Pipe/Conduit &
S55.002 28.564 0.712 40.1 0.062 0.00 0.0 0.600 o 300 Pipe/Conduit ol
51.010 8.793 0.516 17.0 0.102 0.00 0.0 0.600 o 600 Pipe/Conduit &
S1.011 23.747 0.118 201.2 0.021 0.00 0.0 0.600 o 600 Pipe/Conduit i)
Network Results Table
PN Rain T.C. US/IL E I.Area % Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha)  Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
52.000 56.12 4.42 139.210 0.080 0.0 0.0 0.0 1.74 69.2 16.2
S52.001 55.21 4.63 138.380 0.166 0.0 0.0 0.0 2.42 171.0 33.1
52.002 52.88 5.22 137.500 0.287 0.0 0.0 0.0 1.57 111.2 54.8
51.004 51.60 5.56 136.700 0.792 0.0 0.0 0.0 2.86 315.4 147.5
S1.005 51.04 5.72 135.900 0.907 0.0 0.0 0.0 3.28 362.6 1l67.1
S3.000 55.89 4.47 135.080 0.034 0.0 0.0 0.0 1.35 95.5 7.0
S$3.001 55.17 4.64 134.790 0.041 0.0 0.0 0.0 1.28 90.7 8.2
S3.002 53.96 4.93 134.700 0.155 0.0 0.0 0.0 1.28 90.4 30.2
5$3.003 52.59 5.29 134.480 0.220 0.0 0.0 0.0 1.48 163.3 41.7
S3.004 51.59 5.57 134.250 0.299 0.0 0.0 0.0 1.33 147.1 55.8
S$3.005 51.03 5.73 134.131 0.301 0.0 0.0 0.0 1.59 176.0 55.8
51.006 50.46 5.89 133.950 1.234 0.0 0.0 0.0 2.06 583.8 224.9
S1.007 49.94 6.05 133.800 1.272 0.0 0.0 0.0 2.03 573.2 229.4
S51.008 48.20 6.61 133.650 1.461 0.0 0.0 0.0 1.91 540.7 254.3
S54.000 57.13 4.19 136.100 0.036 0.0 0.0 0.0 2.94 116.9 7.5
S1.009 47.17 6.96 133.260 1.688 0.0 0.0 0.0 1.97 557.4 287.4
55.000 56.45 4.34 139.100 0.119 0.0 0.0 0.0 2.16 86.1 24.2
S5.001 55.97 4.45 136.850 0.161 0.0 0.0 0.0 2.71 107.8 32.6
$5.002 55.15 4.64 136.021 0.224 0.0 0.0 0.0 2.49 176.0 44.5
S1.010 47.10 6.99 132.980 2.013 0.0 0.0 0.0 5.92 1673.1 342.4
S1.011 46.46 7.22 132.250 2.034 0.0 0.0 0.0 1.71 484.3 342.4
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Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S6.000 51.580 0.572 90.2 0.127 4.00 0.0 0.600 o 300 Pipe/Conduit &
S7.000 20.919 0.139 150.0 0.079 6.00 0.0 0.600 o 300 Pipe/Conduit &
S7.001 56.030 0.467 120.0 0.068 0.00 0.0 0.600 o 300 Pipe/Conduit &
$8.000 35.234 0.294 119.8 0.079 6.00 0.0 0.600 o 300 Pipe/Conduit &
$8.001 12.620 0.105 120.0 0.011 0.00 0.0 0.600 o 300 Pipe/Conduit &
S6.001 50.405 0.421 119.7 0.142 0.00 0.0 0.600 o 450 Pipe/Conduit &
5$6.002 37.839 0.315 120.1 0.397 0.00 0.0 0.600 o 450 Pipe/Conduit &
$6.003 15.215 0.127 119.8 0.063 0.00 0.0 0.600 o 450 Pipe/Conduit &
56.004 37.471 0.134 279.6 0.013 0.00 0.0 0.600 o 450 Pipe/Conduit &
$9.000 25.127 0.251 100.1 0.053 4.00 0.0 0.600 o 300 Pipe/Conduit &
$9.001 11.348 0.174 65.2 0.015 0.00 .0 0.600 o 300 Pipe/Conduit &
$9.002 7.707 0.053 145.4 0.095 0.00 0.0 0.600 o 450 Pipe/Conduit &
S10.000 36.604 0.366 100.0 0.119 4.00 0.0 0.600 o 300 Pipe/Conduit &
$10.001 21.049 0.191 110.2 0.159 0.00 0.0 0.600 o 300 Pipe/Conduit &
S10.002 22.929 0.124 184.9 0.086 0.00 0.0 0.600 o 450 Pipe/Conduit &
S11.000 31.625 0.316 100.0 0.071 4.00 0.0 0.600 o 225 Pipe/Conduit &
S11.001 7.621 0.072 105.8 0.052 0.00 0.0 0.600 o 300 Pipe/Conduit &
S11.002 5.767 0.029 198.9 0.005 0.00 0.0 0.600 o 450 Pipe/Conduit &
$9.003 15.123 0.105 144.0 0.002 0.00 0.0 0.600 o 225 Pipe/Conduit &
$9.004 54.407 0.448 121.4 0.131 0.00 0.0 0.600 o 300 Pipe/Conduit &
Network Results Table
PN Rain T.C. US/IL E I.Area % Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
56.000 55.68 4.52 140.700 0.127 0.0 0.0 0.0 1.66 117.1 25.4
$7.000 49.23 6.27 140.800 0.079 0.0 0.0 0.0 1.28 90.6 14.0
S7.001 47.28 6.92 140.650 0.147 0.0 0.0 0.0 1.43 101.4 25.1
5$8.000 48.80 6.41 140.580 0.079 0.0 0.0 0.0 1.44 101.4 14.0
$8.001 48.35 6.56 140.286 0.090 0.0 0.0 0 1.43 101.4 15.7
S6.001 46.03 7.38 140.036 0.505 0.0 0.0 0.0 1.86 295.3 84.0
S56.002 45.15 7.72 139.615 0.903 0.0 0.0 0.0 1.85 294.9 147.1
56.003 44.80 7.85 139.300 0.965 0.0 0.0 0.0 1.86 295.2 156.1
S56.004 43.56 8.37 138.870 0.978 0.0 0.0 0.0 1.21 192.6 156.1
59.000 56.80 4.27 140.650 0.053 0.0 0.0 0.0 1.57 111.1 10.9
$9.001 56.36 4.36 140.399 0.068 . 0. .0 1.95 137.8 13.8
59.002 56.03 4.44 140.000 0.163 0.0 0.0 0.0 1.68 267.8 33.0
510.000 56.25 4.39 141.500 0.119 0.0 0.0 0.0 1.57 111.1 24.3
S10.001 55.24 4.62 141.134 0.279 0.0 0.0 0.0 1.50 105.8 55.6
510.002 54.19 4.88 140.060 0.365 0.0 0.0 0.0 1.49 237.3 71.4
S11.000 56.19 4.40 141.130 0.071 0.0 0.0 0.0 1.31 52.0 14.5
S11.001 55.82 4.49 140.700 0.124 0.0 0.0 0.0 1.53 108.0 24.9
S11.002 55.54 4.55 140.100 0.129 0.0 0.0 0.0 1.44 228.7 25.8
59.003 53.28 5.11 139.900 0.659 0.0 0.0 0.0 1.09 43.2« 126.7
59.004 50.96 5.75 139.790 0.790 0.0 0.0 0.0 1.43 100.8« 145.3
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Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
$9.005 50.995 0.336 151.8 0.071 0.00 0.0 0.600 o 450 Pipe/Conduit &
$9.006 47.205 0.219 215.7 0.078 0.00 0.0 0.600 o 450 Pipe/Conduit &
56.005 16.306 0.119 137.0 0.072 0.00 0.0 0.600 o 225 Pipe/Conduit &
56.006 26.450 0.185 143.0 0.079 0.00 0.0 0.600 o 225 Pipe/Conduit &
S6.007 51.993 0.732 71.0 0.110 0.00 0.0 0.600 o 225 Pipe/Conduit &
5$6.008 22.172 1.109 20.0 0.098 0.00 0.0 0.600 o 225 Pipe/Conduit &
S$6.009 10.726 0.505 21.2 0.021 0.00 0.0 0.600 o 225 Pipe/Conduit &
S12.000 38.228 0.405 94.4 0.105 4.00 0.0 0.600 o 300 Pipe/Conduit 5]
S12.001 14.710 0.184 79.9 0.024 0.00 0.0 0.600 o 300 Pipe/Conduit &
S12.002 9.963 0.077 129.4 0.046 0.00 0.0 0.600 o 300 Pipe/Conduit o
S12.003 17.943 0.122 147.1 0.004 0.00 0.0 0.600 o 450 Pipe/Conduit &
S12.004 7.788 0.060 129.8 0.034 0.00 0.0 0.600 o 225 Pipe/Conduit &
513.000 54.291 0.804 67.5 0.158 4.00 0.0 0.600 o 225 Pipe/Conduit &
S12.005 23.014 0.239 96.3 0.062 0.00 0.0 0.600 o 300 Pipe/Conduit o
S12.006 35.596 0.357 99.7 0.048 0.00 0.0 0.600 o 300 Pipe/Conduit &
S12.007 35.464 0.358 99.1 0.142 0.00 0.0 0.600 o 375 Pipe/Conduit o
S14.000 34.562 1.069 32.3 0.114 4.00 0.0 0.600 o 225 Pipe/Conduit &
S12.008 41.437 0.505 82.1 0.181 0.00 0.0 0.600 o 375 Pipe/Conduit o
S12.009 39.425 0.826 47.7 0.149 0.00 0.0 0.600 o 375 Pipe/Conduit &
S12.010 30.682 0.822 37.3 0.045 0.00 0.0 0.600 o 375 Pipe/Conduit o
S12.011 86.979 0.256 339.9 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit &
Network Results Table
PN Rain T.C. US/IL E I.Area % Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
59.005 49.26 6.26 139.280 0.860 0.0 0.0 0.0 1.65 262.1 153.0
59.006 47.54 6.83 138.927 0.938 0.0 0.0 0.0 1.38 219.5 161.0
56.005 43.01 8.61 138.708 1.988 0.0 0.0 0.0 1.12 44.3« 308.8
56.006 42.12 9.02 138.590 2.068 0.0 0.0 0.0 1.09 43.4« 314.5
$6.007 40.98 9.57 138.405 2.177 0.0 0.0 0.0 1.55 61.8« 322.2
56.008 40.73 9.70 137.670 2.275 0.0 0.0 0.0 2.94 116.9« 334.6
56.009 40.61 9.76 136.258 2.296 0.0 0.0 0.0 2.85 113.4« 336.7
S12.000 56.23 4.39 140.320 0.105 0.0 0.0 0.0 1.62 114.4 21.4
S12.001 55.62 4.53 139.915 0.129 0.0 0.0 0.0 1.76 124.4 25.9
S12.002 55.11 4.65 139.731 0.175 0.0 0.0 0.0 1.38 97.6 34.9
S12.003 54.38 4.83 139.650 0.180 0.0 0.0 0.0 1.67 266.3 35.3
S12.004 53.92 4.95 139.532 0.213 0.0 0.0 0.0 1.15 45.6 41.5
S13.000 55.47 4.57 141.000 0.158 0.0 0.0 0.0 1.59 63.4 31.7
S12.005 52.99 5.18 139.397 0.434 0.0 0.0 0.0 1.60 113.3 83.0
S12.006 51.61 5.56 139.158 0.482 0.0 0.0 0.0 1.57 111.3 89.9
S12.007 50.49 5.89 138.726 0.625 0.0 0.0 0.0 1.82 201.1 113.9
S14.000 56.87 4.25 140.030 0.114 0.0 0.0 0.0 2.31 91.8 23.3
S12.008 49.36 6.23 138.368 0.919 0.0 0.0 0.0 2.00 221.1 163.9
S512.009 48.58 6.48 137.863 1.068 0.0 0.0 0.0 2.63 290.3 187.4
S12.010 48.06 6.65 137.037 1.113 0.0 0.0 0.0 2.97 328.5 193.2
S12.011 44.50 7.97 135.230 1.113 0.0 0.0 0.0 1.10 174.5« 193.2
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Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S15.000 27.335 0.273 100.0 0.124 4.00 0.0 0.600 o 225 Pipe/Conduit &
S15.001 41.735 1.225 34.1 0.130 0.00 0.0 0.600 o 300 Pipe/Conduit o
S15.002 26.771 0.942 28.4 0.109 0.00 0.0 0.600 o 300 Pipe/Conduit &
515.003 38.123 1.315 29.0 0.091 0.00 0.0 0.600 o 300 Pipe/Conduit o
S15.004 53.574 0.257 208.5 0.110 0.00 0.0 0.600 o 450 Pipe/Conduit &
S12.012 16.181 0.167 96.9 0.051 0.00 0.0 0.600 o 225 Pipe/Conduit &
S6.010 18.505 0.171 108.2 0.018 0.00 0.0 0.600 o 300 Pipe/Conduit &
S6.011 56.227 0.187 300.7 0.043 0.00 0.0 0.600 o 450 Pipe/Conduit &
S16.000 49.592 0.331 149.8 0.094 4.00 0.0 0.600 o 450 Pipe/Conduit 5]
S16.001 12.266 0.119 103.1 0.026 0.00 0.0 0.600 o 450 Pipe/Conduit &
S1.012 21.327 1.066 20.0 0.037 0.00 0.0 0.600 o 300 Pipe/Conduit &
S1.013 42.270 1.431 29.5 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit &
S1.014 42.351 2.241 18.9 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit &
S1.015 24.294 0.759 32.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit &
S1.016 53.448 2.672 20.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit &
S1.017 22.677 0.344 66.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit &
S1.018 8.163 0.053 154.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit &
S17.000 25.190 0.420 60.0 0.000 4.00 0.0 0.600 o 225 Pipe/Conduit &
S17.001 35.233 0.573 61.5 0.002 0.00 0.0 0.600 o 225 Pipe/Conduit o
S17.002 10.401 0.059 176.3 0.174 0.00 0.0 0.600 o 300 Pipe/Conduit &
S17.003 8.526 0.057 150.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit o
$18.000 26.725 0.178 150.1 0.031 4.00 0.0 0.600 o 225 Pipe/Conduit &
Network Results Table
PN Rain T.C. US/IL E I.Area % Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
S15.000 56.43 4.35 141.050 0.124 0.0 0.0 0.0 1.31 52.0 25.2
S15.001 55.31 4.61 140.702 0.254 0.0 0.0 0.0 2.70 191.0 50.7
S$15.002 54.68 4.76 139.477 0.363 0.0 0.0 0.0 2.96 209.3 71.6
S15.003 53.81 4.97 138.535 0.453 0.0 0.0 0.0 2.93 207.2 88.1
S$15.004 51.44 5.61 135.160 0.564 0.0 0.0 0.0 1.40 223.3 104.7
S12.012 44.01 8.18 134.897 1.728 0.0 0.0 0.0 1.33 52.8« 274.6
$6.010 40.21 9.97 134.780 4.042 0.0 0.0 0.0 1.51 106.8« 586.9
S6.011 38.76 10.77 132.500 4.085 0.0 0.0 0.0 1.17 185.6« 586.9
S16.000 55.77 4.50 133.050 0.094 0.0 0.0 0.0 1.66 263.8 18.9
S16.001 55.34 4.60 132.719 0.120 0.0 0.0 0 2.00 318.5 23.9
S1.012 38.59 10.87 131.600 6.276 0.0 0.0 0.0 3.53 249.6« 874.6
S1.013 38.18 11.11 130.530 6.276 0.0 0.0 0.0 2.90 205.2« 874.6
S1.014 37.86 11.31 128.400 6.276 0.0 0.0 0.0 3.63 256.8« 874.6
S1.015 37.62 11.45 126.150 6.276 0.0 0.0 0.0 2.79 197.2« 874.6
S1.016 37.23 11.70 125.390 6.276 0.0 0.0 0.0 3.53 249.6« 874.6
S1.017 36.92 11.90 122.710 6.276 0.0 0.0 0.0 1.94 137.0« 874.6
51.018 36.76 12.01 122.320 6.276 0.0 0.0 0.0 1.26 89.4« 874.6
S17.000 56.88 4.25 135.250 0.000 0.0 0.0 0.0 1.69 67.3 0.0
S17.001 55.34 4.60 134.830 0.002 0.0 0.0 0.0 1.67 66.4 0.4
S17.002 54.73 4.75 132.100 0.176 0.0 0.0 0.0 1.18 83.5 34.8
S17.003 54.27 4.86 131.500 0.176 0.0 0.0 0.0 1.28 90.6 34.8
S$18.000 56.12 4.42 134.000 0.031 0.0 0.0 0.0 1.06 42.3 6.3
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Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
S17.004 9.658 0.064 150.9 0.011 0.00 0.0 0.600 o 225 Pipe/Conduit &
Network Results Table
PN Rain T.C. US/IL £ I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
S17.004 53.67 5.01 131.250 0.218 0.0 0.0 0.0 1.06 42.2 42.2
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)
1.000 User - 70 0.025 0.017 0.017
User - 60 0.006 0.004 0.021
User - 60 0.005 0.003 0.024
User - 60 0.005 0.003 0.027
User - 70 0.025 0.017 0.044
User - 37 0.001 0.000 0.045
User - 37 0.002 0.001 0.045
User - 95 0.007 0.006 0.051
User - 37 0.006 0.002 0.054
User - 37 0.003 0.001 0.055
User - 100 0.001 0.001 0.056
User - 100 0.000 0.000 0.056
User - 100 0.017 0.017 0.073
User - 70 0.017 0.012 0.085
User - 71 0.003 0.002 0.087
User - 71 0.003 0.002 0.089
User - 37 0.002 0.001 0.090
User - 37 0.001 0.000 0.091
User - 37 0.016 0.006 0.097
1.001 User - 60 0.005 0.003 0.003
User - 69 0.005 0.003 0.006
User - 70 0.015 0.011 0.017
User - 60 0.010 0.006 0.023
User - 37 0.002 0.001 0.024
User - 37 0.002 0.001 0.024
User - 37 0.008 0.003 0.027
User - 37 0.025 0.009 0.036
User - 71 0.047 0.034 0.070
User - 71 0.002 0.002 0.072
User - 71 0.003 0.002 0.073
User - 71 0.003 0.002 0.075
User - 37 0.001 0.001 0.076
User - 37 0.001 0.000 0.076
User - 37 0.002 0.001 0.077
User - 37 0.045 0.017 0.094
User - 100 0.014 0.014 0.107
User - 100 0.007 0.007 0.114
User - 100 0.007 0.007 0.121
1.002 User - 60 0.005 0.003 0.003
User - 71 0.023 0.016 0.019
User - 71 0.012 0.009 0.028
User - 37 0.014 0.005 0.033
User - 37 0.004 0.001 0.034
User - 100 0.006 0.006 0.040
User - 95 0.000 0.000 0.041
User - 95 0.000 0.000 0.041
User - 37 0.001 0.000 0.041
User - 37 0.011 0.004 0.045
User - 71 0.004 0.003 0.048
User - 95 0.029 0.028 0.076
User - 60 0.005 0.003 0.079
User - 60 0.005 0.003 0.082
User - 37 0.001 0.000 0.082
User - 37 0.006 0.002 0.084
User - 37 0.003 0.001 0.085
User - 37 0.002 0.001 0.086
User - 37 0.002 0.001 0.087
User - 37 0.013 0.005 0.091
User - 100 0.015 0.015 0.107
User - 70 0.026 0.018 0.125
1.003 User - 37 0.010 0.004 0.004
User - 71 0.011 0.008 0.012
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)
User - 37 0.006 0.002 0.014
User - 71 0.023 0.016 0.030
User - 71 0.011 0.007 0.037
User - 71 0.018 0.013 0.050
User - 37 0.033 0.012 0.062
User - 71 0.002 0.002 0.064
User - 60 0.005 0.003 0.067
User - 60 0.003 0.002 0.069
User - 37 0.001 0.000 0.069
User - 100 0.010 0.010 0.079
User - 70 0.015 0.011 0.090
User - 37 0.027 0.010 0.100
2.000 User - 69 0.003 0.002 0.002
User - 69 0.005 0.004 0.005
User - 69 0.002 0.002 0.007
User - 69 0.005 0.003 0.010
User - 37 0.001 0.000 0.011
User - 37 0.000 0.000 0.011
User - 37 0.002 0.001 0.012
User - 95 0.026 0.025 0.037
User - 37 0.038 0.014 0.051
User - 71 0.011 0.007 0.058
User - 37 0.039 0.015 0.073
User - 95 0.002 0.002 0.075
User - 95 0.003 0.003 0.078
User - 37 0.001 0.001 0.078
User - 95 0.002 0.002 0.080
2.001 User - 37 0.001 0.000 0.000
User - 95 0.028 0.026 0.026
User - 37 0.039 0.015 0.041
User - 37 0.050 0.018 0.059
User - 71 0.025 0.018 0.077
User - 37 0.001 0.000 0.077
User - 37 0.002 0.001 0.078
User - 37 0.001 0.000 0.079
User - 37 0.005 0.002 0.080
User - 60 0.002 0.001 0.082
User - 60 0.002 0.001 0.083
User - 60 0.003 0.002 0.085
User - 95 0.001 0.001 0.086
2.002 User - 37 0.001 0.000 0.000
User - 37 0.000 0.000 0.001
User - 71 0.017 0.012 0.012
User - 37 0.030 0.011 0.023
User - 37 0.006 0.002 0.026
User - 37 0.001 0.000 0.026
User - 37 0.001 0.000 0.026
User - 60 0.003 0.002 0.028
User - 60 0.002 0.001 0.029
User - 60 0.002 0.001 0.031
User - 60 0.003 0.002 0.032
User - 60 0.001 0.001 0.033
User - 60 0.001 0.001 0.034
User - 60 0.004 0.002 0.036
User - 60 0.005 0.003 0.039
User - 60 0.005 0.003 0.042
User - 60 0.005 0.003 0.045
User - 95 0.038 0.036 0.081
User - 95 0.007 0.007 0.088
User - 100 0.014 0.014 0.102
User - 100 0.008 0.008 0.110
User - 71 0.009 0.006 0.116
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)
User - 95 0.001 0.001 0.117
User - 95 0.001 0.001 0.118
User - 95 0.001 0.001 0.119
User - 71 0.002 0.002 0.121
User - 37 0.001 0.000 0.121
User - 37 0.000 0.000 0.121
1.004 User - 60 0.013 0.008 0.008
User - 37 0.001 0.000 0.008
User - 37 0.001 0.000 0.008
User - 37 0.001 0.000 0.009
User - 95 0.001 0.001 0.009
User - 37 0.013 0.005 0.014
User - 37 0.006 0.002 0.016
User - 37 0.001 0.000 0.017
User - 37 0.001 0.000 0.017
User - 95 0.001 0.001 0.018
User - 95 0.002 0.001 0.020
User - 100 0.014 0.014 0.033
User - 95 0.005 0.005 0.038
User - 37 0.006 0.002 0.040
User - 95 0.024 0.022 0.063
1.005 User - 60 0.005 0.003 0.003
User - 37 0.001 0.000 0.003
User - 37 0.001 0.000 0.004
User - 95 0.044 0.042 0.045
User - 37 0.001 0.000 0.046
User - 37 0.001 0.000 0.046
User - 37 0.001 0.000 0.047
User - 37 0.001 0.000 0.047
User - 95 0.006 0.005 0.052
User - 100 0.013 0.013 0.066
User - 70 0.023 0.016 0.082
User - 70 0.023 0.016 0.098
User - 37 0.017 0.006 0.104
User - 95 0.002 0.001 0.105
User - 95 0.005 0.005 0.110
User - 95 0.005 0.005 0.115
User - 95 0.001 0.001 0.115
3.000 User - 71 0.003 0.002 0.002
User - 37 0.007 0.002 0.005
User - 37 0.015 0.006 0.010
User - 37 0.012 0.004 0.014
User - 71 0.028 0.020 0.034
3.001 User - 71 0.007 0.005 0.005
User - 37 0.001 0.001 0.006
User - 37 0.004 0.001 0.007
3.002 User - 100 0.041 0.041 0.041
User - 60 0.005 0.003 0.044
User - 60 0.007 0.004 0.049
User - 37 0.001 0.000 0.049
User - 71 0.032 0.022 0.072
User - 37 0.007 0.003 0.074
User - 71 0.006 0.004 0.079
User - 71 0.003 0.002 0.081
User - 60 0.010 0.006 0.087
User - 37 0.001 0.000 0.087
User - 37 0.015 0.005 0.093
User - 95 0.022 0.021 0.114
3.003 User - 37 0.001 0.000 0.000
User - 100 0.050 0.050 0.051
User - 60 0.006 0.004 0.054
User - 37 0.001 0.000 0.054
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)
User - 37 0.001 0.000 0.055
User - 71 0.004 0.003 0.058
User - 60 0.008 0.005 0.062
User - 37 0.004 0.001 0.064
User - 37 0.002 0.001 0.065
3.004 User - 37 0.001 0.000 0.000
User - 37 0.003 0.001 0.001
User - 60 0.006 0.004 0.005
User - 60 0.003 0.002 0.007
User - 71 0.007 0.005 0.011
User - 71 0.024 0.017 0.029
User - 71 0.007 0.005 0.033
User - 60 0.007 0.004 0.038
User - 37 0.008 0.003 0.041
User - 92 0.015 0.014 0.055
User - 92 0.012 0.011 0.066
User - 100 0.005 0.005 0.071
User - 100 0.009 0.009 0.080
3.005 User - 37 0.004 0.001 0.001
1.006 User - 60 0.002 0.001 0.001
User - 37 0.001 0.000 0.002
User - 37 0.001 0.000 0.002
User - 37 0.011 0.004 0.006
User - 71 0.014 0.010 0.016
User - 37 0.003 0.001 0.017
User - 71 0.000 0.000 0.018
User - 71 0.008 0.005 0.023
User - 71 0.005 0.004 0.027
1.007 User - 71 0.015 0.011 0.011
User - 37 0.005 0.002 0.012
User - 37 0.017 0.006 0.019
User - 71 0.013 0.009 0.028
User - 71 0.001 0.000 0.028
User - 37 0.010 0.004 0.032
User - 71 0.009 0.006 0.038
1.008 User - 60 0.003 0.002 0.002
User - 60 0.007 0.004 0.006
User - 60 0.005 0.003 0.009
User - 60 0.009 0.006 0.015
User - 37 0.000 0.000 0.015
User - 37 0.001 0.000 0.015
User - 37 0.000 0.000 0.015
User - 37 0.000 0.000 0.015
User - 71 0.030 0.021 0.036
User - 37 0.002 0.001 0.037
User - 37 0.002 0.001 0.038
User - 37 0.000 0.000 0.038
User - 37 0.001 0.001 0.039
User - 37 0.001 0.000 0.039
User - 95 0.004 0.004 0.042
User - 95 0.004 0.004 0.047
User - 100 0.014 0.014 0.060
User - 100 0.010 0.010 0.071
User - 70 0.022 0.015 0.086
User - 70 0.018 0.012 0.099
User - 37 0.018 0.007 0.105
User - 37 0.015 0.005 0.111
User - 37 0.018 0.007 0.117
User - 37 0.011 0.004 0.121
User - 70 0.022 0.015 0.136
User - 70 0.015 0.011 0.147
User - 71 0.004 0.003 0.150
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)
User - 71 0.002 0.001 0.151
User - 37 0.001 0.000 0.152
User - 95 0.001 0.000 0.152
User - 60 0.003 0.002 0.154
User - 60 0.003 0.002 0.155
User - 60 0.002 0.001 0.157
User - 60 0.002 0.001 0.158
User - 60 0.002 0.001 0.160
User - 71 0.003 0.002 0.162
User - 37 0.014 0.005 0.167
User - 70 0.024 0.017 0.184
User - 37 0.005 0.002 0.186
User - 71 0.004 0.003 0.189
User - 37 0.001 0.000 0.189
4.000 User - 71 0.017 0.012 0.012
User - 70 0.024 0.017 0.029
User - 70 0.001 0.001 0.029
User - 37 0.013 0.005 0.034
User - 37 0.003 0.001 0.035
User - 37 0.000 0.000 0.035
User - 37 0.001 0.000 0.035
User - 71 0.000 0.000 0.036
User - 71 0.000 0.000 0.036
User - 37 0.000 0.000 0.036
User - 37 0.001 0.000 0.036
User - 37 0.000 0.000 0.036
1.009 User - 60 0.005 0.003 0.003
User - 60 0.002 0.001 0.004
User - 37 0.001 0.000 0.005
User - 95 0.031 0.030 0.035
User - 71 0.058 0.041 0.076
User - 37 0.001 0.000 0.076
User - 37 0.000 0.000 0.077
User - 37 0.001 0.001 0.077
User - 95 0.000 0.000 0.078
User - 95 0.002 0.002 0.080
User - 100 0.010 0.010 0.090
User - 70 0.018 0.012 0.102
User - 37 0.017 0.006 0.109
User - 70 0.000 0.000 0.109
User - 60 0.002 0.001 0.110
User - 95 0.013 0.013 0.123
User - 37 0.001 0.000 0.123
User - 37 0.002 0.001 0.124
User - 37 0.008 0.003 0.127
User - 70 0.015 0.011 0.138
User - 100 0.008 0.008 0.145
User - 37 0.023 0.009 0.154
User - 95 0.020 0.019 0.173
User - 37 0.000 0.000 0.173
User - 37 0.000 0.000 0.173
User - 95 0.001 0.001 0.174
User - 95 0.001 0.001 0.175
User - 95 0.005 0.004 0.180
User - 95 0.005 0.004 0.184
User - 95 0.007 0.007 0.190
5.000 User - 60 0.005 0.003 0.003
User - 71 0.024 0.017 0.020
User - 71 0.015 0.011 0.031
User - 37 0.062 0.023 0.054
User - 37 0.038 0.014 0.068
User - 71 0.012 0.008 0.076
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)
User - 37 0.031 0.012 0.088
User - 95 0.014 0.013 0.101
User - 95 0.005 0.005 0.106
User - 71 0.007 0.005 0.111
User - 60 0.002 0.001 0.112
User - 71 0.002 0.002 0.114
User - 71 0.001 0.000 0.114
User - 71 0.001 0.001 0.115
User - 37 0.006 0.002 0.117
User - 37 0.002 0.001 0.118
User - 37 0.002 0.001 0.119
5.001 User - 71 0.014 0.010 0.010
User - 71 0.019 0.014 0.024
User - 71 0.010 0.007 0.031
User - 37 0.030 0.011 0.042
User - 37 0.001 0.000 0.042
5.002 User - 37 0.001 0.000 0.000
User - 37 0.000 0.000 0.000
User - 37 0.045 0.017 0.017
User - 60 0.002 0.001 0.018
User - 60 0.002 0.001 0.020
User - 71 0.002 0.002 0.022
User - 71 0.000 0.000 0.022
User - 71 0.000 0.000 0.022
User - 37 0.003 0.001 0.023
User - 37 0.001 0.000 0.023
User - 37 0.001 0.000 0.024
User - 70 0.023 0.016 0.040
User - 70 0.018 0.013 0.053
User - 100 0.010 0.010 0.062
1.010 User - 60 0.002 0.001 0.001
User - 60 0.002 0.001 0.003
User - 37 0.001 0.000 0.003
User - 37 0.000 0.000 0.003
User - 37 0.001 0.000 0.004
User - 37 0.001 0.000 0.004
User - 70 0.025 0.017 0.021
User - 60 0.002 0.001 0.023
User - 60 0.002 0.001 0.024
User - 37 0.000 0.000 0.024
User - 71 0.010 0.007 0.031
User - 71 0.001 0.000 0.032
User - 95 0.001 0.001 0.033
User - 95 0.003 0.002 0.036
User - 37 0.001 0.000 0.036
User - 37 0.001 0.000 0.036
User - 37 0.001 0.000 0.036
User - 70 0.022 0.015 0.052
User - 100 0.013 0.013 0.065
User - 70 0.013 0.009 0.074
User - 37 0.031 0.011 0.086
User - 37 0.019 0.007 0.093
User - 37 0.019 0.007 0.100
User - 71 0.003 0.002 0.102
User - 37 0.001 0.000 0.102
1.011 User - 37 0.010 0.004 0.004
User - 37 0.001 0.000 0.004
User - 60 0.008 0.005 0.009
User - 60 0.006 0.004 0.012
User - 71 0.011 0.008 0.020
User - 71 0.001 0.001 0.021
6.000 User - 95 0.008 0.008 0.008
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)
User - 60 0.035 0.021 0.029
User - 71 0.002 0.002 0.031
User - 71 0.003 0.002 0.033
User - 60 0.010 0.006 0.039
User - 60 0.005 0.003 0.042
User - 60 0.005 0.003 0.045
User - 60 0.005 0.003 0.048
User - 37 0.001 0.000 0.048
User - 37 0.001 0.000 0.049
User - 37 0.001 0.000 0.049
User - 37 0.002 0.001 0.050
User - 37 0.006 0.002 0.052
User - 37 0.002 0.001 0.053
User - 37 0.003 0.001 0.054
User - 37 0.001 0.000 0.054
User - 70 0.014 0.010 0.064
User - 70 0.017 0.012 0.076
User - 100 0.015 0.015 0.090
User - 100 0.006 0.006 0.096
User - 37 0.010 0.004 0.100
User - 37 0.025 0.009 0.109
User - 95 0.003 0.003 0.112
User - 95 0.001 0.001 0.113
User - 37 0.021 0.008 0.120
User - 37 0.003 0.001 0.122
User - 37 0.001 0.000 0.122
User - 95 0.005 0.004 0.127
7.000 User - 71 0.021 0.015 0.015
User - 60 0.046 0.027 0.042
User - 60 0.038 0.023 0.065
User - 37 0.006 0.002 0.068
User - 37 0.003 0.001 0.069
User - 37 0.015 0.005 0.074
User - 60 0.004 0.002 0.077
User - 100 0.002 0.002 0.079
7.001 User - 60 0.008 0.005 0.005
User - 60 0.007 0.004 0.009
User - 37 0.006 0.002 0.012
User - 37 0.001 0.001 0.012
User - 37 0.003 0.001 0.013
User - 37 0.001 0.000 0.014
User - 37 0.007 0.003 0.016
User - 60 0.018 0.011 0.027
User - 60 0.016 0.009 0.036
User - 60 0.030 0.018 0.054
User - 37 0.004 0.001 0.056
User - 60 0.017 0.010 0.066
User - 71 0.003 0.002 0.068
8.000 User - 60 0.031 0.019 0.019
User - 37 0.042 0.015 0.034
User - 37 0.122 0.045 0.079
8.001 User - 37 0.030 0.011 0.011
6.001 User - 95 0.027 0.026 0.026
User - 71 0.018 0.013 0.038
User - 71 0.002 0.002 0.040
User - 60 0.005 0.003 0.043
User - 60 0.004 0.002 0.045
User - 60 0.008 0.005 0.050
User - 37 0.004 0.001 0.051
User - 37 0.002 0.001 0.052
User - 37 0.001 0.000 0.052
User - 100 0.002 0.002 0.054
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)
User - 95 0.001 0.001 0.055
User - 70 0.038 0.027 0.081
User - 100 0.012 0.012 0.093
User - 100 0.006 0.006 0.100
User - 37 0.012 0.004 0.104
User - 37 0.013 0.005 0.109
User - 95 0.001 0.001 0.110
User - 37 0.001 0.000 0.110
User - 37 0.001 0.000 0.111
User - 60 0.004 0.003 0.114
User - 37 0.001 0.001 0.114
User - 37 0.001 0.000 0.115
User - 71 0.037 0.026 0.141
User - 37 0.001 0.001 0.142
6.002 User - 37 0.002 0.001 0.001
User - 95 0.012 0.011 0.012
User - 71 0.010 0.007 0.019
User - 100 0.001 0.001 0.019
User - 37 0.004 0.001 0.021
User - 37 0.004 0.001 0.022
User - 95 0.001 0.001 0.023
User - 100 0.008 0.008 0.031
User - 37 0.001 0.000 0.031
User - 71 0.005 0.004 0.035
User - 71 0.002 0.001 0.036
User - 71 0.001 0.001 0.037
User - 60 0.007 0.004 0.041
User - 60 0.002 0.001 0.042
User - 71 0.010 0.007 0.049
User - 37 0.001 0.000 0.049
User - 92 0.047 0.043 0.092
User - 92 0.036 0.033 0.125
User - 92 0.021 0.019 0.144
User - 92 0.004 0.004 0.148
User - 92 0.011 0.011 0.159
User - 92 0.032 0.029 0.188
User - 92 0.008 0.007 0.196
User - 100 0.021 0.021 0.217
User - 100 0.043 0.043 0.260
User - 100 0.000 0.000 0.261
User - 100 0.000 0.000 0.261
User - 85 0.141 0.120 0.381
User - 100 0.016 0.016 0.397
6.003 User - 37 0.009 0.003 0.003
User - 37 0.002 0.001 0.004
User - 37 0.001 0.001 0.005
User - 71 0.001 0.001 0.005
User - 71 0.001 0.001 0.006
User - 60 0.002 0.001 0.007
User - 60 0.003 0.002 0.009
User - 37 0.010 0.004 0.013
User - 60 0.003 0.002 0.015
User - 95 0.005 0.005 0.020
User - 71 0.023 0.016 0.036
User - 60 0.002 0.001 0.037
User - 71 0.001 0.001 0.038
User - 37 0.011 0.004 0.042
User - 100 0.011 0.011 0.053
User - 100 0.002 0.002 0.055
User - 100 0.001 0.001 0.057
User - 100 0.006 0.006 0.063
6.004 User - 71 0.004 0.003 0.003
©1982-2020 Innovyze




Roger Mullarkey & Associates

Page 15

Duncreevan
Kilcock
Co. Kildare, Ireland

Kilternan Village

Stage 3 Planning May'22

Date 14/06/2022 18:25
File Kilternan Planning May 22.MDX

Designed by R.M.
Checked by

Innovyze

Network

2020.1.3

Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

User - 71 0.008 0.006 0.009

User - 60 0.005 0.003 0.012

User - 37 0.003 0.001 0.013

9.000 User - 37 0.014 0.005 0.005

User - 37 0.003 0.001 0.006

User - 37 0.004 0.002 0.008

User - 95 0.000 0.000 0.008

User - 95 0.028 0.026 0.034

User - 37 0.001 0.000 0.035

User - 100 0.008 0.008 0.043

User - 70 0.014 0.010 0.053

User - 95 0.001 0.001 0.053

9.001 User - 37 0.003 0.001 0.001

User - 95 0.014 0.014 0.015

9.002 User - 60 0.005 0.003 0.003

User - 70 0.028 0.019 0.022

User - 37 0.001 0.000 0.023

User - 37 0.001 0.001 0.023

User - 60 0.005 0.003 0.026

User - 95 0.006 0.005 0.032

User - 37 0.002 0.001 0.032

User - 37 0.001 0.000 0.033

User - 37 0.002 0.001 0.033

User - 71 0.003 0.002 0.036

User - 71 0.001 0.001 0.036

User - 100 0.021 0.021 0.058

User - 37 0.020 0.007 0.065

User - 70 0.005 0.003 0.068

User - 95 0.009 0.009 0.077

User - 100 0.016 0.016 0.093

User - 100 0.002 0.002 0.095

10.000 User - 70 0.015 0.010 0.010

User - 70 0.031 0.022 0.032

User - 37 0.001 0.000 0.033

User - 37 0.002 0.001 0.033

User - 37 0.002 0.001 0.034

User - 37 0.009 0.003 0.038

User - 100 0.008 0.008 0.046

User - 95 0.002 0.002 0.048

User - 37 0.002 0.001 0.048

User - 95 0.001 0.001 0.049

User - 37 0.007 0.003 0.052

User - 37 0.001 0.000 0.052

User - 71 0.021 0.015 0.066

User - 60 0.009 0.005 0.072

User - 71 0.002 0.001 0.073

User - 100 0.006 0.006 0.079

User - 100 0.007 0.007 0.087

User - 37 0.016 0.006 0.092

User - 37 0.002 0.001 0.093

User - 37 0.003 0.001 0.094

User - 37 0.001 0.001 0.095

User - 37 0.001 0.000 0.095

User - 37 0.001 0.001 0.096

User - 37 0.007 0.003 0.098

User - 70 0.013 0.009 0.107

User - 70 0.000 0.000 0.107

User - 100 0.008 0.008 0.115

User - 71 0.002 0.001 0.116

User - 95 0.000 0.000 0.117

User - 95 0.003 0.003 0.119

10.001 User - 100 0.009 0.009 0.009
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)
User - 100 0.010 0.010 0.019
User - 70 0.001 0.001 0.020
User - 70 0.005 0.004 0.023
User - 60 0.006 0.003 0.027
User - 60 0.010 0.006 0.033
User - 95 0.032 0.031 0.064
User - 37 0.000 0.000 0.064
User - 71 0.011 0.007 0.071
User - 37 0.001 0.001 0.072
User - 37 0.002 0.001 0.072
User - 37 0.013 0.005 0.077
User - 37 0.015 0.006 0.083
User - 100 0.005 0.005 0.088
User - 37 0.001 0.000 0.088
User - 70 0.026 0.018 0.106
User - 70 0.016 0.011 0.117
User - 100 0.009 0.009 0.127
User - 100 0.012 0.012 0.139
User - 95 0.002 0.002 0.141
User - 95 0.001 0.001 0.142
User - 100 0.017 0.017 0.159
10.002 User - 71 0.020 0.014 0.014
User - 37 0.001 0.000 0.014
User - 100 0.007 0.007 0.022
User - 37 0.003 0.001 0.023
User - 37 0.002 0.001 0.023
User - 70 0.021 0.015 0.038
User - 100 0.014 0.014 0.052
User - 95 0.003 0.003 0.055
User - 95 0.002 0.002 0.057
User - 37 0.001 0.000 0.058
User - 100 0.029 0.029 0.086
11.000 User - 37 0.003 0.001 0.001
User - 37 0.001 0.000 0.002
User - 37 0.014 0.005 0.007
User - 37 0.002 0.001 0.007
User - 60 0.003 0.002 0.009
User - 60 0.002 0.001 0.010
User - 95 0.021 0.020 0.030
User - 71 0.012 0.008 0.038
User - 70 0.013 0.009 0.047
User - 100 0.008 0.008 0.055
User - 37 0.013 0.005 0.060
User - 71 0.005 0.003 0.064
User - 60 0.001 0.001 0.064
User - 60 0.011 0.007 0.071
User - 37 0.001 0.000 0.071
11.001 User - 37 0.002 0.001 0.001
User - 60 0.005 0.003 0.004
User - 95 0.007 0.007 0.011
User - 71 0.003 0.002 0.013
User - 100 0.005 0.005 0.018
User - 37 0.001 0.000 0.018
User - 37 0.000 0.000 0.018
User - 70 0.014 0.010 0.028
User - 100 0.012 0.012 0.040
User - 37 0.007 0.003 0.042
User - 71 0.003 0.002 0.044
User - 71 0.004 0.003 0.047
User - 60 0.001 0.001 0.048
User - 60 0.007 0.004 0.052
User - 37 0.001 0.000 0.052
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)
11.002 User - 37 0.007 0.002 0.002

User - 37 0.003 0.001 0.004
User - 37 0.000 0.000 0.004
User - 100 0.002 0.002 0.005
9.003 User - 95 0.002 0.002 0.002
9.004 User - 60 0.005 0.003 0.003
User - 37 0.008 0.003 0.006
User - 37 0.002 0.001 0.006
User - 37 0.003 0.001 0.008
User - 71 0.010 0.007 0.014
User - 71 0.017 0.012 0.027
User - 71 0.011 0.008 0.034
User - 60 0.013 0.008 0.042
User - 37 0.007 0.002 0.044
User - 37 0.002 0.001 0.045
User - 100 0.007 0.007 0.052
User - 70 0.029 0.020 0.072
User - 37 0.010 0.004 0.076
User - 37 0.004 0.001 0.077
User - 37 0.002 0.001 0.078
User - 37 0.003 0.001 0.079
User - 37 0.001 0.000 0.079
User - 71 0.004 0.003 0.082
User - 71 0.001 0.001 0.083
User - 71 0.001 0.001 0.084
User - 71 0.006 0.004 0.088
User - 100 0.043 0.043 0.131
9.005 User - 60 0.009 0.006 0.006
User - 60 0.009 0.005 0.011
User - 71 0.023 0.016 0.027
User - 71 0.003 0.002 0.029
User - 37 0.001 0.000 0.029
User - 37 0.006 0.002 0.031
User - 100 0.010 0.010 0.042
User - 37 0.025 0.009 0.051
User - 37 0.002 0.001 0.052
User - 37 0.002 0.001 0.053
User - 37 0.003 0.001 0.054
User - 37 0.001 0.001 0.054
User - 71 0.014 0.010 0.064
User - 100 0.004 0.004 0.068
User - 37 0.006 0.002 0.071
9.006 User - 37 0.014 0.005 0.005
User - 100 0.073 0.073 0.078
6.005 User - 71 0.010 0.007 0.007
User - 71 0.016 0.011 0.018
User - 37 0.006 0.002 0.021
User - 37 0.041 0.015 0.036
User - 60 0.010 0.006 0.042
User - 71 0.026 0.019 0.060
User - 60 0.006 0.004 0.064
User - 60 0.010 0.006 0.070
User - 37 0.001 0.000 0.070
User - 37 0.004 0.001 0.072
6.006 User - 60 0.021 0.013 0.013
User - 71 0.016 0.012 0.024
User - 37 0.006 0.002 0.027
User - 37 0.007 0.002 0.029
User - 71 0.014 0.010 0.039
User - 71 0.057 0.041 0.079
6.007 User - 60 0.008 0.005 0.005
User - 37 0.006 0.002 0.007
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

User - 37 0.004 0.001 0.008

User - 37 0.002 0.001 0.009

User - 37 0.001 0.000 0.009

User - 37 0.002 0.001 0.010

User - 100 0.059 0.059 0.069

User - 71 0.005 0.004 0.073

User - 71 0.013 0.009 0.082

User - 71 0.005 0.004 0.085

User - 71 0.008 0.005 0.091

User - 37 0.052 0.019 0.110

6.008 User - 60 0.005 0.003 0.003

User - 37 0.005 0.002 0.005

User - 37 0.008 0.003 0.008

User - 37 0.006 0.002 0.010

User - 100 0.069 0.069 0.079

User - 71 0.006 0.005 0.084

User - 37 0.037 0.014 0.098

6.009 User - 37 0.004 0.001 0.001

User - 60 0.005 0.003 0.004

User - 37 0.002 0.001 0.005

User - 37 0.004 0.001 0.007

User - 71 0.017 0.012 0.018

User - 37 0.007 0.003 0.021

12.000 User - 95 0.025 0.023 0.023

User - 71 0.016 0.012 0.035

User - 37 0.007 0.003 0.038

User - 37 0.009 0.003 0.041

User - 60 0.005 0.003 0.044

User - 60 0.008 0.005 0.049

User - 37 0.022 0.008 0.057

User - 92 0.014 0.013 0.069

User - 92 0.039 0.036 0.105

12.001 User - 71 0.017 0.012 0.012

User - 37 0.007 0.003 0.015

User - 37 0.007 0.003 0.017

User - 37 0.002 0.001 0.018

User - 71 0.008 0.006 0.024

12.002 User - 95 0.007 0.007 0.007

User - 71 0.010 0.007 0.014

User - 95 0.004 0.003 0.017

User - 37 0.008 0.003 0.020

User - 37 0.012 0.004 0.024

User - 60 0.005 0.003 0.027

User - 37 0.003 0.001 0.028

User - 100 0.017 0.017 0.045

User - 100 0.002 0.002 0.046

12.003 User - 60 0.007 0.004 0.004

12.004 User - 95 0.018 0.017 0.017

User - 60 0.008 0.005 0.022

User - 60 0.009 0.005 0.027

User - 37 0.019 0.007 0.034

13.000 User - 37 0.001 0.000 0.000

User - 37 0.002 0.001 0.001

User - 60 0.005 0.003 0.004

User - 60 0.005 0.003 0.007

User - 60 0.002 0.001 0.009

User - 60 0.033 0.020 0.029

User - 95 0.010 0.010 0.038

User - 37 0.010 0.004 0.042

User - 71 0.009 0.006 0.048

User - 100 0.008 0.008 0.056

User - 100 0.017 0.017 0.073
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)
User - 70 0.015 0.011 0.084
User - 70 0.016 0.011 0.095
User - 70 0.028 0.019 0.114
User - 37 0.015 0.006 0.120
User - 37 0.001 0.001 0.120
User - 37 0.001 0.001 0.121
User - 37 0.013 0.005 0.126
User - 37 0.011 0.004 0.130
User - 37 0.000 0.000 0.130
User - 92 0.014 0.013 0.142
User - 100 0.012 0.012 0.155
User - 100 0.002 0.002 0.156
User - 100 0.002 0.002 0.158
12.005 User - 37 0.003 0.001 0.001
User - 60 0.010 0.006 0.007
User - 37 0.000 0.000 0.007
User - 37 0.001 0.000 0.008
User - 71 0.034 0.024 0.031
User - 71 0.007 0.005 0.036
User - 100 0.008 0.008 0.044
User - 70 0.015 0.010 0.054
User - 37 0.021 0.008 0.062
12.006 User - 37 0.002 0.001 0.001
User - 60 0.005 0.003 0.004
User - 37 0.016 0.006 0.010
User - 71 0.044 0.031 0.041
User - 37 0.010 0.004 0.045
User - 37 0.009 0.004 0.048
12.007 User - 71 0.024 0.017 0.017
User - 100 0.008 0.008 0.025
User - 70 0.015 0.010 0.036
User - 37 0.010 0.004 0.039
User - 37 0.007 0.003 0.042
User - 37 0.045 0.017 0.058
User - 100 0.025 0.025 0.083
User - 70 0.047 0.033 0.116
User - 60 0.010 0.006 0.122
User - 60 0.010 0.006 0.128
User - 37 0.005 0.002 0.130
User - 37 0.002 0.001 0.130
User - 37 0.001 0.000 0.131
User - 37 0.001 0.000 0.131
User - 37 0.001 0.000 0.131
User - 71 0.002 0.001 0.133
User - 71 0.003 0.002 0.135
User - 71 0.004 0.003 0.138
User - 71 0.003 0.002 0.140
User - 71 0.004 0.003 0.142
14.000 User - 71 0.037 0.026 0.026
User - 71 0.002 0.002 0.028
User - 71 0.003 0.002 0.030
User - 100 0.017 0.017 0.047
User - 70 0.053 0.037 0.084
User - 37 0.002 0.001 0.084
User - 37 0.002 0.001 0.085
User - 37 0.019 0.007 0.092
User - 60 0.003 0.002 0.094
User - 60 0.002 0.001 0.095
User - 60 0.002 0.001 0.096
User - 60 0.005 0.003 0.099
User - 60 0.002 0.001 0.101
User - 60 0.010 0.006 0.107
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)
User - 37 0.001 0.000 0.107
User - 37 0.000 0.000 0.107
User - 71 0.002 0.001 0.109
User - 71 0.001 0.001 0.110
User - 37 0.001 0.001 0.110
User - 37 0.000 0.000 0.110
User - 37 0.004 0.001 0.112
User - 37 0.005 0.002 0.113
User - 37 0.001 0.000 0.114
12.008 User - 71 0.036 0.025 0.025
User - 37 0.011 0.004 0.029
User - 60 0.005 0.003 0.032
User - 71 0.038 0.027 0.059
User - 71 0.001 0.001 0.060
User - 71 0.006 0.004 0.064
User - 60 0.002 0.001 0.065
User - 60 0.007 0.004 0.070
User - 100 0.014 0.014 0.083
User - 70 0.023 0.016 0.099
User - 37 0.001 0.000 0.099
User - 37 0.001 0.000 0.100
User - 37 0.001 0.000 0.100
User - 37 0.000 0.000 0.100
User - 37 0.001 0.001 0.101
User - 37 0.001 0.000 0.101
User - 37 0.019 0.007 0.108
User - 37 0.032 0.012 0.120
User - 100 0.015 0.015 0.135
User - 70 0.045 0.032 0.167
User - 60 0.010 0.006 0.173
User - 37 0.002 0.001 0.174
User - 37 0.003 0.001 0.175
User - 37 0.001 0.000 0.175
User - 37 0.001 0.000 0.176
User - 37 0.001 0.000 0.176
User - 71 0.004 0.003 0.179
User - 71 0.003 0.002 0.181
12.009 User - 71 0.001 0.001 0.001
User - 71 0.005 0.004 0.004
User - 71 0.002 0.001 0.006
User - 60 0.015 0.009 0.014
User - 100 0.014 0.014 0.028
User - 70 0.023 0.016 0.044
User - 37 0.001 0.001 0.045
User - 37 0.000 0.000 0.045
User - 37 0.001 0.000 0.046
User - 37 0.002 0.001 0.046
User - 37 0.029 0.011 0.057
User - 37 0.021 0.008 0.065
User - 100 0.015 0.015 0.080
User - 100 0.017 0.017 0.097
User - 70 0.045 0.031 0.128
User - 60 0.015 0.009 0.137
User - 37 0.002 0.001 0.138
User - 37 0.002 0.001 0.139
User - 37 0.002 0.001 0.139
User - 37 0.008 0.003 0.142
User - 37 0.001 0.000 0.143
User - 37 0.001 0.000 0.143
User - 37 0.001 0.000 0.143
User - 71 0.003 0.002 0.145
User - 71 0.003 0.002 0.147
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

User - 71 0.002 0.001 0.149

12.010 User - 71 0.009 0.006 0.006

User - 71 0.019 0.014 0.020

User - 100 0.008 0.008 0.028

User - 70 0.016 0.011 0.039

User - 37 0.001 0.000 0.039

User - 37 0.004 0.001 0.041

User - 37 0.003 0.001 0.042

User - 37 0.010 0.004 0.045

12.011 - - 100 0.000 0.000 0.000

15.000 User - 60 0.078 0.047 0.047

User - 71 0.009 0.007 0.054

User - 71 0.006 0.004 0.058

User - 100 0.008 0.008 0.066

User - 100 0.008 0.008 0.074

User - 70 0.015 0.011 0.085

User - 37 0.030 0.011 0.096

User - 37 0.008 0.003 0.098

User - 37 0.007 0.003 0.101

User - 60 0.005 0.003 0.104

User - 60 0.008 0.005 0.109

User - 60 0.005 0.003 0.112

User - 37 0.001 0.000 0.112

User - 37 0.003 0.001 0.113

User - 37 0.009 0.004 0.117

User - 71 0.010 0.007 0.124

15.001 User - 71 0.025 0.018 0.018

User - 71 0.004 0.003 0.021

User - 71 0.002 0.001 0.022

User - 71 0.007 0.005 0.026

User - 100 0.013 0.013 0.040

User - 70 0.013 0.009 0.049

User - 37 0.001 0.001 0.050

User - 37 0.000 0.000 0.050

User - 37 0.001 0.000 0.050

User - 37 0.016 0.006 0.056

User - 60 0.003 0.002 0.057

User - 60 0.003 0.002 0.059

User - 60 0.002 0.001 0.060

User - 60 0.002 0.001 0.062

User - 71 0.001 0.001 0.062

User - 100 0.013 0.013 0.076

User - 70 0.024 0.017 0.092

User - 37 0.003 0.001 0.093

User - 37 0.007 0.002 0.096

User - 37 0.002 0.001 0.097

User - 37 0.003 0.001 0.098

User - 37 0.002 0.001 0.098

User - 100 0.031 0.031 0.129

User - 71 0.001 0.001 0.130

15.002 User - 71 0.029 0.021 0.021

User - 71 0.003 0.002 0.023

User - 60 0.003 0.002 0.024

User - 60 0.008 0.005 0.029

User - 100 0.017 0.017 0.046

User - 70 0.028 0.019 0.065

User - 37 0.017 0.006 0.071

User - 37 0.000 0.000 0.072

User - 37 0.001 0.000 0.072

User - 37 0.012 0.005 0.077

User - 37 0.010 0.004 0.080

User - 37 0.002 0.001 0.081
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

User - 100 0.012 0.012 0.092

User - 37 0.005 0.002 0.094

User - 37 0.004 0.001 0.096

User - 37 0.001 0.000 0.096

User - 37 0.002 0.001 0.097

User - 71 0.012 0.008 0.105

User - 71 0.005 0.004 0.109

15.003 User - 71 0.021 0.015 0.015

User - 71 0.007 0.005 0.020

User - 71 0.010 0.007 0.027

User - 71 0.003 0.002 0.029

User - 60 0.003 0.002 0.031

User - 60 0.002 0.001 0.032

User - 60 0.005 0.003 0.035

User - 100 0.008 0.008 0.043

User - 70 0.014 0.010 0.053

User - 37 0.004 0.001 0.055

User - 37 0.002 0.001 0.055

User - 37 0.001 0.000 0.056

User - 37 0.001 0.000 0.056

User - 37 0.001 0.000 0.056

User - 37 0.001 0.000 0.057

User - 37 0.001 0.000 0.057

User - 37 0.021 0.008 0.065

User - 37 0.013 0.005 0.070

User - 37 0.002 0.001 0.070

User - 37 0.004 0.002 0.072

User - 37 0.015 0.006 0.077

User - 37 0.005 0.002 0.079

User - 71 0.016 0.011 0.091

15.004 User - 71 0.020 0.014 0.014

User - 71 0.008 0.005 0.020

User - 37 0.006 0.002 0.022

User - 37 0.044 0.016 0.038

User - 37 0.001 0.000 0.039

User - 37 0.023 0.008 0.047

User - 71 0.015 0.010 0.058

User - 60 0.007 0.004 0.062

User - 60 0.004 0.002 0.064

User - 60 0.005 0.003 0.067

User - 37 0.004 0.001 0.068

User - 37 0.008 0.003 0.071

User - 37 0.001 0.000 0.071

User - 37 0.001 0.000 0.072

User - 100 0.032 0.032 0.103

User - 71 0.007 0.005 0.108

User - 71 0.003 0.002 0.110

12.012 User - 71 0.033 0.023 0.023

User - 37 0.011 0.004 0.028

User - 71 0.017 0.012 0.040

User - 60 0.011 0.006 0.046

User - 37 0.001 0.000 0.047

User - 95 0.005 0.004 0.051

6.010 User - 71 0.019 0.014 0.014

User - 37 0.011 0.004 0.018

6.011 User - 71 0.007 0.005 0.005

User - 71 0.007 0.005 0.010

User - 71 0.006 0.005 0.015

User - 37 0.023 0.009 0.024

User - 37 0.053 0.020 0.043

16.000 User - 100 0.063 0.063 0.063

User - 95 0.012 0.011 0.075
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)
User - 95 0.005 0.005 0.079
User - 37 0.009 0.003 0.083
User - 37 0.019 0.007 0.090
User - 37 0.007 0.002 0.092
User - 37 0.001 0.000 0.093
User - 37 0.000 0.000 0.093
User - 37 0.002 0.001 0.094
16.001 User - 100 0.012 0.012 0.012
User - 95 0.004 0.004 0.015
User - 95 0.002 0.001 0.017
User - 95 0.004 0.003 0.020
User - 37 0.000 0.000 0.020
User - 37 0.005 0.002 0.022
User - 37 0.011 0.004 0.026
1.012 User - 37 0.053 0.019 0.019
User - 37 0.014 0.005 0.025
User - 71 0.015 0.011 0.036
User - 37 0.002 0.001 0.036
User - 37 0.002 0.001 0.037
1.013 - - 100 0.000 0.000 0.000
1.014 - - 100 0.000 0.000 0.000
1.015 - - 100 0.000 0.000 0.000
1.016 - - 100 0.000 0.000 0.000
1.017 - - 100 0.000 0.000 0.000
1.018 - - 100 0.000 0.000 0.000
17.000 - - 100 0.000 0.000 0.000
17.001 User - 37 0.005 0.002 0.002
17.002 User - 37 0.010 0.004 0.004
User - 92 0.008 0.008 0.011
User - 92 0.051 0.047 0.059
User - 100 0.006 0.006 0.065
User - 100 0.003 0.003 0.067
User - 92 0.031 0.029 0.096
User - 85 0.092 0.078 0.174
17.003 - - 100 0.000 0.000 0.000
18.000 User - 37 0.005 0.002 0.002
User - 37 0.005 0.002 0.004
User - 71 0.022 0.016 0.019
User - 71 0.007 0.005 0.024
User - 71 0.002 0.001 0.026
User - 37 0.000 0.000 0.026
User - 37 0.001 0.000 0.026
User - 37 0.011 0.004 0.030
User - 37 0.002 0.001 0.031
17.004 User - 71 0.004 0.003 0.003
User - 37 0.001 0.000 0.003
User - 37 0.019 0.007 0.011
Total Total Total
9.895 6.494 6.494
Free Flowing Outfall Details for Storm
Outfall Outfall C. Level I. Level Min D,L
Pipe Number Name (m) (m) I. Level (mm)

S1.018 SExisting Mh

(m)

123.210 122.267 122.180 1200

W
(mm)

0
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Free Flowing Outfall Details for Storm

Outfall
Name

Outfall
Pipe Number

S17.004 SGlenamuck Rd

C. Level I. Level Min D,L W
(m) (m) I. Level (mm) (mm)
(m)
132.800 131.186 130.150 0 0

Simulation Criteria for Storm

Volumetric Runoff Coeff
Areal Reduction Factor

Hot Start (mins)

Hot Start Level (mm)

Manhole Headloss Coeff (Global)
Foul Sewage per hectare (1/s)

Number of Input Hydrographs 0

1.000 Additional Flow - % of Total Flow 0.000
1.000 MADD Factor * 10m3/ha Storage 2.000
0 Inlet Coeffiecient 0.800
0 Flow per Person per Day (l/per/day) 0.000
0.500 Run Time (mins) 60
0.000 Output Interval (mins) 1

Synthetic Rainfall Details

Rainfall Model
Return Period (years)

M5-60 (mm)
Ratio R

Region Scotland and Ireland

FSR Profile Type Winter

2 Cv (Summer) 1.000

Cv _(Winter) 1.000

18.000 Storm Duration (mins) 30

0.271

Number of Offline Controls 0 Number of Time/Area Diagrams O
Number of Online Controls 6 Number of Storage Structures 6 Number of Real Time Controls 0
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Online Controls for Storm

Hydro-Brake® Optimum Manhole: S44, DS/PN: S9.003, Volume (m3): 8.7

Unit Reference MD-SHE-0088-4000-1450-4000

Design Head (m) 1.450

Design Flow (1/s) 4.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 88

Invert Level (m) 139.920

Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.450 4.0 Kick-Flo® 0.786 3.0
Flush-Flo™ 0.385 3.8 |Mean Flow over Head Range - 3.4

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

Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 2.7 0.800 3.0 2.000 4.6 4.000 6.4 7.000 8.4
0.200 3.5 1.000 3.4 2.200 4.9 4.500 6.8 7.500 8.6
0.300 3.7 1.200 3.7 2.400 5.1 5.000 7.1 8.000 8.9
0.400 3.8 1.400 3.9 2.600 5.2 5.500 7.5 8.500 9.2
0.500 3.7 1.600 4.2 3.000 5.6 6.000 7.8 9.000 9.4
0.600 3.6 1.800 4.4 3.500 6.0 6.500 8.1 9.500 9.7

Hydro-Brake® Optimum Manhole: S48, DS/PN: S6.005, Volume (m3): 17.9
Unit Reference MD-SHE-0207-2500-1850-2500
Design Head (m) 1.850
Design Flow (1/s) 25.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 207
Invert Level (m) 138.708
Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1800
Control Points Head (m) Flow (1l/s) Control Points Head (m) Flow (1l/s)
Design Point (Calculated) 1.850 25.0 Kick-Flo® 1.178 20.2
Flush-Flo™ 0.546 25.0 |Mean Flow over Head Range - 21.7

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

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 7.1 0.800 24.4 2.000 25.9 4.000 36.2 7.000 47 .4
0.200 19.8 1.000 23.0 2.200 27.1 4.500 38.3 7.500 49.0
0.300 23.5 1.200 20.3 2.400 28.3 5.000 40.3 8.000 50.6
0.400 24.6 1.400 21.9 2.600 29.4 5.500 42.2 8.500 52.1
0.500 25.0 1.600 23.3 3.000 31.5 6.000 44.0 9.000 53.5
0.600 25.0 1.800 24.7 3.500 33.9 6.500 45.7 9.500 55.0
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Hydro-Brake® Optimum Manhole: S57, DS/PN: S12.004, Volume (m3): 5.8

Unit Reference MD-SHE-0058-2000-1850-2000

Design Head (m) 1.850

Design Flow (1/s) 2.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 58

Invert Level (m) 139.532

Minimum Outlet Pipe Diameter (mm) 75

Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1l/s) Control Points Head (m) Flow (1l/s)
Design Point (Calculated) 1.850 2.0 Kick-Flo® 0.519 1.1
Flush-Flo™ 0.255 1.4 |Mean Flow over Head Range - 1.5

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

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 1.2 0.800 1.4 2.000 2.1 4.000 2.8 7.000 3.7
0.200 1.4 1.000 1.5 2.200 2.2 4.500 3.0 7.500 3.8
0.300 1.4 1.200 1.6 2.400 2.3 5.000 3.2 8.000 3.9
0.400 1.3 1.400 1.8 2.600 2.3 5.500 3.3 8.500 4.1
0.500 1.2 1.600 1.9 3.000 2.5 6.000 3.4 9.000 4.2
0.600 1.2 1.800 2.0 3.500 2.7 6.500 3.6 9.500 4.3

Hydro-Brake® Optimum Manhole: S72, DS/PN: $12.012, Volume (m3): 26.0
Unit Reference MD-SHE-0072-3000-1850-3000
Design Head (m) 1.850
Design Flow (1/s) 3.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 72
Invert Level (m) 134.897
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.850 3.0 Kick-Flo® 0.637 1.8
Flush-Flo™ 0.312 2.3 |Mean Flow over Head Range - 2.3

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

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 1.9 0.800 2.0 2.000 3.1 4.000 4.3 7.000 5.6
0.200 2.2 1.000 2.3 2.200 3.2 4.500 4.5 7.500 5.8
0.300 2.3 1.200 2.5 2.400 3.4 5.000 4.8 8.000 5.9
0.400 2.3 1.400 2.6 2.600 3.5 5.500 5.0 8.500 6.1
0.500 2.2 1.600 2.8 3.000 3.7 6.000 5.2 9.000 6.3
0.600 2.0 1.800 3.0 3.500 4.0 6.500 5.4 9.500 6.4
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Hydro-Brake® Optimum Manhole: S77, DS/PN: S1.012, Volume (m3): 21.9

Minimum Outlet Pipe Diameter

Unit Reference MD-SHE-0263-4240-1850-4240

Design Head (m) 1.850
Design Flow (1/s) 42 .4
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface

Sump Available Yes
Diameter (mm) 263
Invert Level (m) 131.650
(mm) 300

(mm) 2100

Suggested Manhole Diameter

Control Points

Design Point

(Calculated)

Head (m) Flow (1l/s)

1.850 42.2

Control Points

Kick-Flo®

Head (m) Flow (1l/s)

1.233 34.8

Flush-Flo™

0.564

42 .2 |Mean Flow over Head Range

36.3

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

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 8.4 0.800 41.4 2.000 43.9 4.000 61.3 7.000 80.4
0.200 27.1 1.000 39.8 2.200 45.9 4.500 64.9 7.500 83.2
0.300 39.5 1.200 35.9 2.400 47.9 5.000 68.3 8.000 85.9
0.400 41.4 1.400 37.0 2.600 49.8 5.500 71.5 8.500 88.4
0.500 42.1 1.600 39.4 3.000 53.3 6.000 74.6 9.000 90.9
0.600 42.2 1.800 41.7 3.500 57.5 6.500 77.6 9.500 93.4

Hydro-Brake® Optimum Manhole: S89, DS/PN: S17.004, Volume (m3): 5.5

Unit Reference MD-SHE-0055-1800-1850-1800

Design Head (m) 1.850

Design Flow (1/s) 1.8

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 55

Invert Level (m) 131.350

Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

Control Points

Head (m) Flow (1/s)

Control Points

Head (m) Flow (1/s)

1.850
0.238

Design Point (Calculated)

Flush-Flo™

1.8 Kick-Flo® 0.489 1.0
1.2 |Mean Flow over Head Range - 1.3
The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake® Optimum
as specified. Should another type of control device other than a Hydro-Brake Optimum® be utilised then these

storage routing calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 1.1 0.800 1.2 2.000 1.9 4.000 2.6 7.000 3.3
0.200 1.2 1.000 1.4 2.200 1.9 4.500 2.7 7.500 3.4
0.300 1.2 1.200 1.5 2.400 2.0 5.000 2.8 8.000 3.5
0.400 1.1 1.400 1.6 2.600 2.1 5.500 3.0 8.500 3.6
0.500 1.0 1.600 1.7 3.000 2.2 6.000 3.1 9.000 3.7
0.600 1.1 1.800 1.8 3.500 2.4 6.500 3.2 9.500 3.8
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Storage Structures for Storm

Cellular Storage Manhole: S44, DS/PN: $9.003
Invert Level (m) 139.950 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Inf. Area (m?) Depth (m) Area (m?) Inf. Area (m2?) |Depth (m) Area (m2?) Inf. Area (m?)

0.000 250.0 0.0 1.850 250.0 0.0 1.851 0.0 0.0

Cellular Storage Manhole: S48, DS/PN: S6.005

Invert Level (m) 138.750 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Inf. Area (m?) Depth (m) Area (m?) Inf. Area (m2?) |[Depth (m) Area (m2?) Inf. Area (m?)

0.000 350.0 0.0 1.850 350.0 0.0 1.851 0.0 0.0

Cellular Storage Manhole: S57, DS/PN: S12.004

Invert Level (m) 139.600 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Inf. Area (m?) |[Depth (m) Area (m?) Inf. Area (m?) |Depth (m) Area (m?) Inf. Area (m?)

0.000 80.0 0.0

1.850 80.0 0.0 1.851 0.0 0.0
Cellular Storage Manhole: S72, DS/PN: S12.012
Invert Level (m) 134.950 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Inf. Area (m?) Depth (m) Area (m?) Inf. Area (m2?) |Depth (m) Area (m2?) Inf. Area (m?)

0.000

750.0 0.0 1.850 750.0 0.0 1.851 0.0 0.0
Cellular Storage Manhole: S77, DS/PN: S1.012
Invert Level (m) 131.750 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Inf. Area (m?) |[Depth (m) Area (m?) Inf. Area (m?) |Depth (m) Area (m?) Inf. Area (m?)

0.000 1000.0 0.0 1.850 1000.0 0.0 1.851 0.0 0.0
Cellular Storage Manhole: S89, DS/PN: S17.004
Invert Level (m) 131.500 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Inf. Area (m?) Depth (m) Area (m?) Inf. Area (m2?) |[Depth (m) Area (m2?) Inf. Area (m?)

0.000 72.0 0.0 1.850 72.0 0.0 1.851 0.0 0.0
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2 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0

Hot Start (mins) 0 MADD Factor * 10m®/ha Storage 2

Hot Start Level (mm) 0 Inlet Coeffiecient O

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O

.000
.000
.800
.000

Number of Offline Controls 0 Number of Time/Area Diagrams O

Number of Online Controls 6 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000|Cv (Summer) 1.000
Region Scotland and Ireland Ratio R 0.271|Cv (Winter) 1.000
Margin for Flood Risk Warning (mm) 150.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360
Return Period(s) (years) 2, 30, 100
Climate Change (%) 20, 20, 20
Water Pipe
US/MH Us/CL Level Flow / Maximum Flow
PN Name Event (m) (m) Cap. Vol (m3) (1/s) Status
S1.000 S1 15 minute 2 year Summer I+20% 142.350 141.007 0.23 0.105 24.2 OK
51.001 S2 15 minute 2 year Summer I+20% 142.020 140.638 0.49 0.396 46.2 OK
51.002 S3 15 minute 2 year Summer I+20% 141.630 140.249 0.35 0.313 69.3 OK
51.003 S4 15 minute 2 year Summer I+20% 139.700 138.349 0.48 0.227 87.5 OK
52.000 S5 15 minute 2 year Summer I+20% 140.710 139.295 0.30 0.090 20.0 OK
52.001 S6 15 minute 2 year Summer I+20% 139.880 138.478 0.23 0.110 36.4 OK
52.002 S7 15 minute 2 year Summer I+20% 139.160 137.662 0.56 0.181 59.2 OK
$1.004 S8 15 minute 2 year Summer I+20% 138.950 136.903 0.57 0.283 158.3 OK
S1.005 S9 15 minute 2 year Summer I+20% 137.580 136.100 0.56 0.430 179.0 OK
$3.000 S10 15 minute 2 year Summer I+20% 136.510 135.143 0.10 0.065 8.6 OK
$3.001 S11 15 minute 2 year Summer I+20% 137.730 134.867 0.13 0.149 9.8 OK
$3.002 S12 15 minute 2 year Summer I+20% 137.800 134.831 0.39 0.330 31.0 OK
$3.003 S13 15 minute 2 year Summer I+20% 137.330 134.620 0.30 0.281 43.1 OK
$3.004 S14 15 minute 2 year Summer I+20% 136.650 134.428 0.46 0.695 57.1 OK
$3.005 S15 15 minute 2 year Summer I+20% 136.500 134.326 0.43 0.998 57.8 OK
S1.006 S16 15 minute 2 year Summer I+20% 136.880 134.294 0.61 1.511 237.3 OK
S1.007 S17 15 minute 2 year Summer I+20% 136.650 134.164 0.67 3.186 246.1 OK
51.008 S18 15 minute 2 year Summer I+20% 136.530 133.976 0.56 2.405 271.1 OK
S4.000 S19 15 minute 2 year Summer I+20% 138.100 136.143 0.08 0.043 9.2 OK
S$1.009 S20 15 minute 2 year Summer I+20% 135.920 133.610 0.63 4.771 302.7 OK
$5.000 S21 15 minute 2 year Summer I+20% 140.610 139.194 0.37 0.101 30.0 OK
$5.001 S22 15 minute 2 year Summer I+20% 139.230 136.948 0.40 0.105 38.1 OK
$5.002 523 15 minute 2 year Summer I+20% 137.520 136.137 0.31 0.128 50.0 OK
S1.010 S24 30 minute 2 year Summer I+20% 136.850 133.278 0.49 2.960 352.4 OK
S1.011 S25 30 minute 2 year Summer I+20% 136.550 132.851 1.02 1.500 354.1 SURCHARGED
56.000 S26 15 minute 2 year Summer I+20% 142.240 140.810 0.28 0.150 31.5 OK
57.000 S27 30 minute 2 year Summer I+20% 142.000 140.891 0.20 0.097 15.8 OK
S7.001 S28 15 minute 2 year Summer I+20% 142.350 140.762 0.29 0.276 28.1 OK
$8.000 529 30 minute 2 year Summer I+20% 142.000 140.663 0.17 0.088 15.8 OK
S$8.001 S30 30 minute 2 year Summer I+20% 142.500 140.381 0.22 0.192 17.8 OK
$6.001 S31 15 minute 2 year Summer I+20% 142.810 140.230 0.38 0.390 101.8 OK
S56.002 S32 15 minute 2 year Summer I+20% 142.810 139.886 0.67 1.746 173.3 OK
56.003 S33 15 minute 2 year Summer I+20% 142.500 139.639 0.91 2.687 182.5 OK
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Water Pipe
US/MH uUs/cL Level Flow / Maximum Flow
PN Name Event (m) (m) Cap. Vol (m3) (1/s) Status
S6.004 S34 240 minute 2 year Summer I+20% 142.400 139.452 0.46 1.846 78.0 SURCHARGED
59.000 S35 15 minute 2 year Summer I+20% 141.960 140.723 0.14 0.077 13.5 OK
59.001 S36 360 minute 2 year Winter I+20% 142.200 140.622 0.03 0.771 2.8 OK
59.002 S37 360 minute 2 year Winter I+20% 142.390 140.622 0.04 1.555 6.5 SURCHARGED
S10.000 S38 15 minute 2 year Summer I+20% 143.000 141.611 0.29 0.120 30.0 OK
S10.001 S39 15 minute 2 year Summer I+20% 142.730 141.311 0.64 0.525 59.4 OK
S510.002 S40 360 minute 2 year Winter I+20% 142.750 140.623 0.08 0.798 14.8 SURCHARGED
S11.000 S41 15 minute 2 year Summer I+20% 142.630 141.224 0.37 0.101 18.0 OK
S11.001 S42 15 minute 2 year Summer I+20% 142.380 140.835 0.42 0.162 28.0 OK
S11.002 S43 360 minute 2 year Winter I+20% 142.600 140.622 0.04 0.746 5.2 SURCHARGED
S9.003  S44 360 minute 2 year Winter I+20% 142.350 140.622  0.10 165.745 3. TANK 4:|
59.004 S45 15 minute 2 year Summer I+20% 141.940 139.901 0.29 0.220 27.3 OK
59.005 S46 30 minute 2 year Summer I+20% 141.350 139.404 0.17 0.221 40.2 OK
59.006 S47 240 minute 2 year Summer I+20% 142.000 139.380 0.12 5.300 23.5 SURCHARGED
S6.005 S48 240 minute 2 year Summer I+20% 142.100 139.376 0.63 221.946 24.9 GED T]\h“( g]
56.006 S49 60 minute 2 year Summer I+20% 142.030 138.749 0.84 0.428 33.6 OK
S6.007 S50 30 minute 2 year Summer I+20% 141.290 138.564 0.83 0.480 49.5 OK
56.008 S51 30 minute 2 year Summer I+20% 139.150 137.799 0.62 0.232 65.6 OK
S6.009 S52 30 minute 2 year Summer I+20% 138.060 136.402 0.73 0.157 69.2 OK
S12.000 S53 15 minute 2 year Summer I+20% 141.650 140.422 0.25 0.109 26.4 OK
S12.001 S54 360 minute 2 year Winter I+20% 141.640 140.162 0.05 0.916 5.3 OK
S12.002 S55 360 minute 2 year Winter I+20% 142.080 140.162 0.10 1.406 6.9 SURCHARGED
S12.003 S56 360 minute 2 year Winter I+20% 142.110 140.161 0.03 1.338 6.8 SURCHARGED
S12.004 S57 360 minute 2 year Winter I+20% 141.750 140.161 0.04 46.141 l.éESURCHARGED TY\B“<,§]
S13.000 S58 15 minute 2 year Summer I+20% 142.650 141.133 0.66 0.145 40.0 OK
S12.005 S59 15 minute 2 year Summer I+20% 141.700 139.553 0.53 0.226 52.8 OK
S12.006 S60 15 minute 2 year Summer I+20% 141.500 139.327 0.60 0.574 61.6 OK
S12.007 S61 15 minute 2 year Summer I+20% 141.000 138.911 0.48 0.431 87.3 OK
S14.000 S62 15 minute 2 year Summer I+20% 141.530 140.119 0.33 0.095 28.7 OK
S12.008 S63 15 minute 2 year Summer I+20% 140.500 138.607 0.72 1.154 145.1 OK
S12.009 S64 15 minute 2 year Summer I+20% 139.520 138.084 0.65 0.886 170.9 OK
S12.010 S65 15 minute 2 year Summer I+20% 138.600 137.252 0.61 0.639 177.3 OK
S12.011 S66 15 minute 2 year Summer I+20% 138.250 135.710 1.05 0.839 172.9 SURCHARGED
S15.000 S67 15 minute 2 year Summer I+20% 142.680 141.182 0.65 0.144 31.2 OK
S15.001 S68 15 minute 2 year Summer I+20% 142.440 140.817 0.31 0.139 55.4 OK
S15.002 S69 15 minute 2 year Summer I+20% 141.180 139.610 0.40 0.207 75.6 OK
S15.003 S70 15 minute 2 year Summer I+20% 140.230 138.683 0.48 0.228 92.3 OK
S15.004 S71 360 minute 2 year Winter I+20% 138.780 135.640 0.11 0.680 23.1 SURCHARGED
S12.012 S72 360 minute 2 year Winter I+20% 137.250 135.640 0.05 514.777&—23 SURCHARGE TANK 2]
56.010 S73 30 minute 2 year Summer I+20% 137.750 134.985 0.80 0.704 73.9 Oﬂ————————
S6.011 S74 30 minute 2 year Summer I+20% 136.750 132.719 0.48 0.307 81.0 OK
S16.000 S75 15 minute 2 year Summer I+20% 134.250 133.144 0.10 0.128 23.3 OK
S16.001 S76 15 minute 2 year Summer I+20% 134.250 132.833 0.14 0.376 27.8 OK
$1.012  S77 360 minute 2 year Winter I+20% 134.500 132.428  0.19 648.539 41. TANKE
S1.013 S78 240 minute 2 year Summer I+20% 132.500 130.625 0.22 0.114 41.8 OK
S1.014 S79 240 minute 2 year Summer I+20% 130.850 128.484 0.17 0.089 41.8 OK
S1.015 S80 240 minute 2 year Winter I+20% 127.750 126.249 0.24 0.118 41.8 OK
S1.016 S81 240 minute 2 year Winter I+20% 127.000 125.475 0.18 0.110 41.8 OK
S1.017 S82 240 minute 2 year Winter I+20% 125.700 122.831 0.35 0.156 41.8 OK
S1.018 S83 240 minute 2 year Summer I+20% 123.500 122.502 0.68 0.318 41.8 OK
S17.000 S84 15 minute 2 year Summer I+20% 136.750 135.250 0.00 0.000 0.0 OK
S17.001 S85 15 minute 2 year Summer I+20% 136.750 134.837 0.01 0.002 0.4 OK
S17.002 S86 15 minute 2 year Summer I+20% 135.750 132.259 0.55 0.174 33.5 OK
S17.003 S87 360 minute 2 year Winter I+20% 134.750 132.221 0.12 1.120 7.1 SURCHARGED
518.000 S88 15 minute 2 year Summer I+20% 135.500 134.068 0.20 0.071 7.8 OK
$17.004  S89 360 minute 2 year Winter I+20% 134.750 132.221 0.04 50.896 .3 SURCHARGED [TANK 6
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30 year Return Period Summary of Critical Results by Maximum Level

(Rank 1) for Storm

Areal Reduction

Hot Start

Hot Start Leve

Manhole Headloss Coeff (G
Foul Sewage per hectare

Number of Input Hydrographs O

Simulation Criteria

Factor 1.000 Additional Flow - % of Total Flow 0.000
(mins) 0 MADD Factor * 10m3/ha Storage 2.000

1 (mm) 0 Inlet Coeffiecient 0.800

lobal) 0.500 Flow per Person per Day (l/per/day) 0.000
(1/s) 0.000

Number of Offline Controls 0 Number of Time/Area Diagrams O

Number of Online Controls 6 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000|Cv (Summer) 1.000
Region Scotland and Ireland Ratio R 0.271|Cv (Winter) 1.000
Margin for Flood Risk Warning (mm) 150.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360
Return Period(s) (years) 2, 30, 100
Climate Change (%) 20, 20, 20
Water Pipe
US/MH uUs/CL Level Flow / Maximum Flow
PN Name Event (m) (m) Cap. Vol (m3) (1/s) Status
51.000 S1 15 minute 30 year Summer I+20% 142.350 141.047 0.42 0.149 44.7 OK
S1.001 S2 15 minute 30 year Summer I+20% 142.020 140.787 1.00 1.294 94.2 OK
51.002 S3 15 minute 30 year Summer I+20% 141.630 140.324 0.75 0.710 146.6 OK
S1.003 S4 15 minute 30 year Summer I+20% 139.700 138.578 1.05 0.861 189.3 SURCHARGED
52.000 S5 15 minute 30 year Summer I+20% 140.710 139.331 0.56 0.131 36.9 OK
S52.001 S6 15 minute 30 year Summer I+20% 139.880 138.529 0.49 0.205 76.9 OK
52.002 S7 15 minute 30 year Summer I+20% 139.160 138.102 1.11 1.528 117.0 SURCHARGED
S1.004 S8 15 minute 30 year Summer I+20% 138.950 137.497 1.13 3.853 317.9 SURCHARGED
51.005 S9 15 minute 30 year Summer I+20% 137.580 136.483 1.09 2.413 352.5 SURCHARGED
S$3.000 S10 15 minute 30 year Summer I+20% 136.510 135.221 0.18 0.154 15.9 OK
S$3.001 S11 15 minute 30 year Summer I+20% 137.730 135.209 0.28 2.632 20.3 SURCHARGED
S$3.002 S12 15 minute 30 year Summer I+20% 137.800 135.195 0.76 1.378 60.7 SURCHARGED
5$3.003 S13 15 minute 30 year Summer I+20% 137.330 135.083 0.55 2.371 79.8 SURCHARGED
S$3.004 S14 15 minute 30 year Summer I+20% 136.650 134.967 0.78 4.359 97.2 SURCHARGED
S$3.005 S15 15 minute 30 year Summer I+20% 136.500 134.867 0.72 3.320 97.6 SURCHARGED
S1.006 S16 15 minute 30 year Summer I+20% 136.880 134.773 1.14 2.984 444.3 SURCHARGED
51.007 S17 15 minute 30 year Summer I+20% 136.650 134.577 1.25 6.822 454.6 SURCHARGED
S51.008 S18 15 minute 30 year Summer I+20% 136.530 134.370 1.03 6.213 501.0 SURCHARGED
S4.000 S19 15 minute 30 year Summer I+20% 138.100 136.158 0.15 0.061 16.9 OK
S1.009 S20 15 minute 30 year Summer I+20% 135.920 133.926 1.15 15.118 547.7 SURCHARGED
S$5.000 S21 15 minute 30 year Summer I+20% 140.610 139.236 0.67 0.148 55.4 OK
S5.001 S22 15 minute 30 year Summer I+20% 139.230 137.000 0.78 0.164 75.2 OK
5$5.002 S23 15 minute 30 year Summer I+20% 137.520 136.200 0.66 0.217 104.3 OK
S1.010 S24 30 minute 30 year Summer I+20% 136.850 133.498 0.87 8.266 625.6 OK
S1.011 S25 30 minute 30 year Summer I+20% 136.550 133.103 1.82 2.798 632.4 SURCHARGED
S6.000 S26 15 minute 30 year Summer I+20% 142.240 140.856 0.53 0.216 58.1 OK
S7.000 S27 30 minute 30 year Summer I+20% 142.000 140.926 0.37 0.137 29.0 OK
S7.001 S28 15 minute 30 year Summer I+20% 142.350 140.824 0.60 0.630 58.0 OK
58.000 S29 15 minute 30 year Summer I+20% 142.000 140.742 0.31 0.177 28.8 OK
S$8.001 S30 15 minute 30 year Summer I+20% 142.500 140.703 0.60 2.443 48.8 SURCHARGED
S6.001 S31 15 minute 30 year Summer I+20% 142.810 140.635 0.65 6.298 175.5 SURCHARGED
S6.002 S32 15 minute 30 year Summer I+20% 142.810 140.477 1.18 9.006 306.2 SURCHARGED
S6.003 S33 360 minute 30 year Summer I+20% 142.500 140.192 0.50 7.073 99.5 SURCHARGED

©1982-2020 Innovyze



Roger
Rectangle


Roger Mullarkey & Associates

Page 32

Duncreevan

Kilcock
Co.

Kildare,

Ireland

Kilternan Village

Stage 3 Planning May'22

Date 14/06/2022 18:25
File Kilternan Planning May 22.MDX

Designed by R.M.

Checked by

Innovyze

Network 2020.1.3

30 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Storm
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I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%
I+20%

141

142

142

141

141

142.
.960
142.
142.
143.
142.
142.
.630
142.
142.
142.
141.
141.
.000
142.
142.
141.
139.
138.
.650
141.
142.
142.
141.
142.
.700
141.
141.
141.
140.
139.
138.
138.
142.
142.
141.
140.
138.
137.
137.
136.
134.
134.
134.
132.
130.
127.
127.
125.
123.
136.
136.
135.
134.
135.
134.

400

200
390
000
730
750

380
600
350
940
350

100
030
290
150
060

640
080
110
750
650

500
000
530
500
520
600
250
680
440
180
230
780
250
750
750
250
250
500
500
850
750
000
700
500
750
750
750
750
500
750

Water

Level Flow / Maximum

(m) Cap. Vol (m?3)
140.103 0.58 3.963
141.218 0.04 0.636
141.218 0.04 2.611
141.217 0.06 2.447
141.681 0.53 0.199
141.578 1.33 2.408
141.218 0.13 2.498
141.267 0.68 0.149
141.218 0.13 1.620
141.217 0.07 2.041
141.217 0.10 307.958
140.058 0.18 0.776
140.050 0.10 4.804
140.046 0.14 9.490
140.042 0.63 444.649
139.128 0.92 1.202
139.058 1.20 1.737
137.954 1.03 0.768
136.740 1.23 0.592
140.702 0.07 0.427
140.701 0.08 3.501
140.700 0.17 2.046
140.699 0.06 2.109
140.699 0.05 87.817
141.459 1.13 0.514
140.018 0.88 0.956
139.832 1.00 2.714
139.480 0.84 3.731
140.157 0.61 0.138
139.241 1.23 5.485
138.470 1.10 4.610
137.460 1.03 1.909
136.260 1.78 1.838
141.376 1.14 0.363
140.880 0.64 0.281
139.699 0.87 0.426
138.972 1.05 1.031
136.149 0.19 1.408
136.149 0.05 878.371
135.204 1.34 1.120
133.155 0.31 0.931
133.179 0.18 0.178
133.060 0.04 3.306
133.060 0.19 1263.359
130.625 0.22 0.114
128.484 0.17 0.089
126.249 0.24 0.118
125.475 0.18 0.110
122.831 0.35 0.156
122.502 0.68 0.318
135.250 0.00 0.000
134.846 0.01 0.016
132.884 0.19 0.881
132.883 0.18 2.209
134.094 0.37 0.101
132.882 0.05 96

Pipe
Flow

(1/s) Status

98.4 SURCHARGED
3.7 SURCHARGED
4.3 SURCHARGED

10.3 SURCHARGED

54.8 OK

122.9 SURCHARGED

25.0 SURCHARGED

33.0 OK
8.6 SURCHARGED

8.8 SURCHARGE
- TANK 4

17.6 OK
24 .1 SURCHARGED
28.5 SURCHARGED,
25.
37.0 SURCHARGED
71.5 SURCHARGED
109.7 SURCHARGED
117.7 SURCHARGED
7.3 SURCHARGED
8.8 SURCHARGED
12.0 SURCHARGED

TANK 3|

—_—

12.3 SURCHARGE
1<—svremaress TANK 5 |
68.8 SURCHARGED
88.7 SURCHARGED
102.6 SURCHARGED
151.9 SURCHARGED
53.0 OK
247 .8 SURCHARGED
289.5 SURCHARGED
300.8 SURCHARGED
293.1 SURCHARGED
55.2 SURCHARGED
114.1 OK
163.4 oK
200.4 SURCHARGED
38.9 SURCHARGED

|TANK

3 URCHARGED
123.0 SURCHARGED
52.7 SURCHARGED
43.1 OK

8.3 OK
4T8 SURCHARGED TANK 1]

41.8 OK
41.8 OK
41.8 OK
41.8 OK
41.8 OK
41.8 OK

0.0 OK

0.9 OK

12.0 SURCHARGED
11.3 SURCHARGED
14.5 Of

2]

.911 %?—S-H-RGH—ARG-E;TANK 6
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File Kilternan Planning May 22.MDX

Designed by R.M.
Checked by

Innovyze

Network 2020.1.3

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O

Number of Offline Controls 0 Number of Time/Area Diagrams O

Number of Online Controls 6 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 |Cv (Summer) 1.000
Region Scotland and Ireland Ratio R 0.271 |Cv (Winter) 1.000
Margin for Flood Risk Warning (mm) 150.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360
Return Period(s) (years) 2, 30, 100
Climate Change (%) 20, 20, 20
Water Pipe
US/MH Us/CL Level Flow / Maximum Flow
PN Name Event (m) (m) Cap. Vol (m3) (1/s) Status
51.000 S1 15 minute 100 year Summer I+20% 142.350 141.120 0.54 0.232 57.0 OK
S1.001 S2 15 minute 100 year Summer I+20% 142.020 141.006 1.24 2.903 116.8 SURCHARGED
51.002 S3 15 minute 100 year Summer I+20% 141.630 140.479 0.88 2.040 172.1 SURCHARGED
S1.003 S4 15 minute 100 year Summer I+20% 139.700 139.118 1.18 2.559 213.3 SURCHARGED
52.000 S5 15 minute 100 year Summer I+20% 140.710 139.354 0.73 0.157 48.0 OK
S2.001 S6 15 minute 100 year Summer I+20% 139.880 139.059 0.59 1.864 91.8 SURCHARGED
52.002 S7 15 minute 100 year Summer I+20% 139.160 138.878 1.22 3.656 128.7 SURCHARGED
S1.004 S8 15 minute 100 year Summer I+20% 138.950 138.120 1.26 6.853 353.9 SURCHARGED
51.005 S9 15 minute 100 year Summer I+20% 137.580 136.894 1.21 4.580 389.3 SURCHARGED
S$3.000 S10 15 minute 100 year Summer I+20% 136.510 135.897 0.21 0.919 18.7 SURCHARGED
$3.001 S11 15 minute 100 year Summer I+20% 137.730 135.878 0.44 3.843 32.0 SURCHARGED
S$3.002 S12 15 minute 100 year Summer I+20% 137.800 135.864 0.86 2.135 69.0 SURCHARGED
5$3.003 S13 30 minute 100 year Summer I+20% 137.330 135.733 0.54 3.303 78.9 SURCHARGED
S3.004 S14 30 minute 100 year Summer I+20% 136.650 135.623 0.83 5.299 103.8 SURCHARGED
S$3.005 S15 30 minute 100 year Summer I+20% 136.500 135.524 0.82 4.259 110.8 SURCHARGED
S1.006 S16 30 minute 100 year Summer I+20% 136.880 135.413 1.28 5.267 496.7 SURCHARGED
51.007 S17 30 minute 100 year Summer I+20% 136.650 135.181 1.40 7.897 510.5 SURCHARGED
S51.008 S18 30 minute 100 year Summer I+20% 136.530 134.938 1.16 7.241 563.7 SURCHARGED
S4.000 S19 15 minute 100 year Summer I+20% 138.100 136.168 0.20 0.071 21.9 OK
S51.009 S20 15 minute 100 year Summer I+20% 135.920 134.423 1.32 19.651 631.3 SURCHARGED
S$5.000 S21 15 minute 100 year Summer I+20% 140.610 139.263 0.88 0.179 72.0 OK
S$5.001 S22 15 minute 100 year Summer I+20% 139.230 137.087 1.01 0.262 97.3 SURCHARGED
5$5.002 S23 15 minute 100 year Summer I+20% 137.520 136.235 0.84 0.269 134.4 OK
51.010 S24 15 minute 100 year Summer I+20% 136.850 133.916 1.06 13.103 763.7 SURCHARGED
S1.011 S25 360 minute 100 year Winter I+20% 136.550 133.447 0.51 4.121 177.5 SURCHARGED
S56.000 S26 15 minute 100 year Summer I+20% 142.240 141.449 0.61 1.066 67.3 SURCHARGED
S7.000 S27 15 minute 100 year Summer I+20% 142.000 141.551 0.53 0.844 41.7 SURCHARGED
S7.001 S28 15 minute 100 year Summer I+20% 142.350 141.476 0.70 2.564 66.8 SURCHARGED
58.000 S29 15 minute 100 year Summer I+20% 142.000 141.515 0.47 1.051 44.2 SURCHARGED
S8.001 S30 15 minute 100 year Summer I+20% 142.500 141.428 0.64 3.691 52.1 SURCHARGED
S6.001 S31 15 minute 100 year Summer I+20% 142.810 141.319 0.81 10.047 216.5 SURCHARGED
S6.002 S32 15 minute 100 year Summer I+20% 142.810 141.087 1.40 9.901 365.1 SURCHARGED
S56.003 S33 360 minute 100 year Winter I+20% 142.500 140.632 0.39 7.703 77.7 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm
Water Pipe
US/MH Us/CL Level Flow / Maximum Flow
PN Name Event (m) (m) Cap. Vol (m3) (1/s) Status
S6.004 S34 360 minute 100 year Winter I+20% 142.400 140.552 0.46 4.605 78.1 SURCHARGED
S$9.000 S35 360 minute 100 year Winter I+20% 141.960 141.599 0.04 1.068 4.4 SURCHARGED
59.001 S36 360 minute 100 year Winter I+20% 142.200 141.599 0.05 3.043 5.0 SURCHARGED
S59.002 S37 360 minute 100 year Winter I+20% 142.390 141.599 0.07 2.993 12.6 SURCHARGED
S510.000 S38 15 minute 100 year Summer I+20% 143.000 141.969 0.65 0.524 66.6 SURCHARGED
S10.001 S39 15 minute 100 year Summer I+20% 142.730 141.802 1.68 3.241 155.8 SURCHARGED
510.002 S40 360 minute 100 year Winter I+20% 142.750 141.599 0.16 3.594 31.5 SURCHARGED
S11.000 S41 360 minute 100 year Winter I+20% 142.630 141.600 0.13 0.526 6.2 SURCHARGED
S11.001 S42 360 minute 100 year Winter I+20% 142.380 141.599 0.16 2.221 10.8 SURCHARGED
S11.002 S43 360 minute 100 year Winter I+20% 142.600 141.599 0.08 2.587 10.6 SURCHARGED
$9.003  S44 360 minute 100 year Winter I+20% 142.350 141.599 0.11 399.096 é—Sﬁeﬂﬁeﬁ-TANK4|
S59.004 S45 360 minute 100 year Summer I+20% 141.940 140.498 0.22 1.346 20.9 SURCHARGED
59.005 S46 360 minute 100 year Summer I+20% 141.350 140.489 0.11 5.479 26.4 SURCHARGED
S59.006 S47 360 minute 100 year Summer I+20% 142.000 140.486 0.18 10.119 35.8 SURCHARGED
S56.005 S48 360 minute 100 year Summer I+20% 142.100 140.481 0.63 591.253 25. T]\h”( 3]
S56.006 S49 15 minute 100 year Summer I+20% 142.030 139.600 0.97 1.735 38.9 SURCHARGE
S56.007 S50 15 minute 100 year Summer I+20% 141.290 139.557 1.30 2.302 76.8 SURCHARGED
S6.008 S51 15 minute 100 year Summer I+20% 139.150 138.353 1.12 2.323 120.1 SURCHARGED
S56.009 S52 15 minute 100 year Summer I+20% 138.060 136.920 1.36 0.924 129.4 SURCHARGED
512.000 S53 360 minute 100 year Winter I+20% 141.650 141.061 0.09 0.833 9.1 SURCHARGED
S12.001 S54 360 minute 100 year Winter I+20% 141.640 141.060 0.09 3.907 9.8 SURCHARGED
S512.002 S55 360 minute 100 year Winter I+20% 142.080 141.059 0.19 2.451 13.5 SURCHARGED
S12.003 S56 360 minute 100 year Winter I+20% 142.110 141.058 0.07 2.622 13.7 SURCHARGED
§12.004  S57 360 minute 100 year Winter I+20% 141.750 141.057  0.05 115.573 1 TANK5:|
S13.000 S58 15 minute 100 year Summer I+20% 142.650 142.073 1.31 1.208 79.6 SURCHARGE
S512.005 S59 15 minute 100 year Summer I+20% 141.700 140.933 0.97 3.619 97.1 SURCHARGED
S12.006 S60 15 minute 100 year Summer I+20% 141.500 140.747 1.17 4.330 120.1 SURCHARGED
S512.007 S61 15 minute 100 year Summer I+20% 141.000 140.397 0.91 5.353 165.3 SURCHARGED
S14.000 S62 15 minute 100 year Summer I+20% 141.530 140.415 0.76 0.430 66.1 SURCHARGED
512.008 S63 15 minute 100 year Summer I+20% 140.500 140.122 1.37 8.094 276.2 SURCHARGED
S12.009 S64 15 minute 100 year Summer I+20% 139.520 139.163 1.27 6.700 334.3 SURCHARGED
S512.010 S65 15 minute 100 year Summer I+20% 138.600 137.783 1.21 4.115 350.6 SURCHARGED
S12.011 S66 15 minute 100 year Summer I+20% 138.250 136.549 2.05 2.925 337.1 SURCHARGED
S515.000 S67 15 minute 100 year Summer I+20% 142.680 141.630 1.46 0.650 70.6 SURCHARGED
S15.001 S68 15 minute 100 year Summer I+20% 142.440 141.022 0.80 0.842 141.6 SURCHARGED
S515.002 S69 15 minute 100 year Summer I+20% 141.180 140.340 0.99 2.629 186.4 SURCHARGED
S515.003 S70 15 minute 100 year Summer I+20% 140.230 139.415 1.19 2.384 228.3 SURCHARGED
S515.004 S71 360 minute 100 year Winter I+20% 138.780 136.474 0.24 1.873 49.0 SURCHARGED
S12.012 S72 360 minute 100 year Winter I+20% 137.250 136.474 0.06 1110.237 <=8 U”P“H“D”U”ITY\NH( Z]
S6.010 S73 15 minute 100 year Summer I+20% 137.750 135.277 1.47 1.203 135.8 SURCHARGEDL——————
S6.011 S74 360 minute 100 year Winter I+20% 136.750 133.547 0.35 1.492 59.2 SURCHARGED
S16.000 S75 360 minute 100 year Winter I+20% 134.250 133.444 0.03 0.557 8.2 OK
S16.001 S76 360 minute 100 year Winter I+20% 134.250 133.444 0.05 8.627 10.5 SURCHARGED
S1.012  S77 360 minute 100 year Winter I+20% 134.500 133.444  0.19 1629.210 41€ TANKE
S51.013 S78 360 minute 100 year Winter I+20% 132.500 130.625 0.22 0.114 41.8 OK
S1.014 S79 360 minute 100 year Winter I+20% 130.850 128.484 0.17 0.089 41.8 OK
S51.015 S80 360 minute 100 year Summer I+20% 127.750 126.249 0.24 0.118 41.8 OK
S1.016 S81 240 minute 100 year Winter I+20% 127.000 125.475 0.18 0.110 41.8 OK
S1.017 S82 180 minute 100 year Winter I+20% 125.700 122.831 0.35 0.156 41.8 OK
51.018 S83 360 minute 100 year Winter I+20% 123.500 122.502 0.68 0.317 41.8 OK
S17.000 S84 15 minute 100 year Summer I+20% 136.750 135.250 0.00 0.000 0.0 OK
S17.001 S85 15 minute 100 year Summer I+20% 136.750 134.850 0.02 0.023 1.2 OK
S17.002 S86 360 minute 100 year Winter I+20% 135.750 133.315 0.25 1.369 15.2 SURCHARGED
S17.003 S87 360 minute 100 year Winter I+20% 134.750 133.314 0.24 2.696 14.7 SURCHARGED
518.000 S88 15 minute 100 year Summer I+20% 135.500 134.110 0.48 0.118 18.8 OK
S17.004  S89 360 minute 100 year Winter I+20% 134.750 133.313 0.05 126.864 &8 surcuarcED | TANK 6
©1982-2020 Innovyze



Roger
Callout
TANK 4

Roger
Callout
TANK 3

Roger
Callout
TANK 5

Roger
Callout
TANK 2

Roger
Callout
TANK 1

Roger
Callout
TANK 6


Roger Mullarkey & Associates Page 1
Duncreevan Kilternan Village

Kilcock Stage 3 Planning May'22

Co. Kildare, Ireland

Date 14/06/2022 18:16 Designed by R.M.
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BLOCKED
Design Criteria for Storm OUTFALLS
Pipe Sizes STANDARD Manhole Sizes STANDARD SIMULATION

STORM SEWER DESIGN by the Modified Rational Meth

FSR Rainfall Model - Scotland and Ireland

Return Period (years) 2 PIMP (%) 100

M5-60 (mm) 18.000 Add Flow / Climate Change (%) 0

Ratio R 0.271 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 90 Maximum Backdrop Height (m) 3.000

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.500
Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 0.75

Volumetric Runoff Coeff. 1.000 Min Slope for Optimisation (1:X) 180

Designed with Level Soffits

Free Flowing Outfall Details for Storm

Outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
S1.018 SExisting Mh 123.210 122.267 122.180 1200 0

Free Flowing OQOutfall Details for Storm

Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
S517.004 SGlenamuck Rd 132.800 131.186 130.150 0 0

Simulation Criteria for Storm

Volumetric Runoff Coeff 1.000 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m3/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams O
Number of Online Controls 6 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 100 Cv (Summer) 1.000
Region Scotland and Ireland Cv (Winter) 1.000
M5-60 (mm) 18.000 Storm Duration (mins) 30
Ratio R 0.271

©1982-2020 Innovyze
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Online Controls for Storm

Hydro-Brake® Optimum Manhole: S44, DS/PN: S9.003, Volume (m3): 8.7

Unit Reference MD-SHE-0012-1000-1450-1000

Design Head (m) 1.450
Design Flow (1/s)

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 12

Invert Level (m) 139.920

Minimum Outlet Pipe Diameter (mm) 75

Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.450 0.1 Kick-Flo® 0.110 0.0
Flush-Flo™ 0.048 0.0 |Mean Flow over Head Range - 0.1

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

Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 0.0 0.800 0.1 2.000 0.1 4.000 0.2 7.000 0.2
0.200 0.0 1.000 0.1 2.200 0.1 4.500 0.2 7.500 0.2
0.300 0.1 1.200 0.1 2.400 0.1 5.000 0.2 8.000 0.2
0.400 0.1 1.400 0.1 2.600 0.1 5.500 0.2 8.500 0.2
0.500 0.1 1.600 0.1 3.000 0.1 6.000 0.2 9.000 0.2
0.600 0.1 1.800 0.1 3.500 0.1 6.500 0.2 9.500 0.2

Hydro-Brake® Optimum Manhole: S48, DS/PN: S6.005, Volume (m3): 17.9
Unit Reference MD-SHE-0012-1000-1850-1000
Design Head (m) 1.850
Design Flow (1/s)
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 12
Invert Level (m) 138.708
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1l/s) Control Points Head (m) Flow (1l/s)
Design Point (Calculated) 1.850 0.1 Kick-Flo® 0.105 0.0
Flush-Flo™ 0.040 0.0 |Mean Flow over Head Range - 0.1

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

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 0.0 0.800 0.1 2.000 0.1 4.000 0.1 7.000 0.2
0.200 0.0 1.000 0.1 2.200 0.1 4.500 0.1 7.500 0.2
0.300 0.0 1.200 0.1 2.400 0.1 5.000 0.2 8.000 0.2
0.400 0.1 1.400 0.1 2.600 0.1 5.500 0.2 8.500 0.2
0.500 0.1 1.600 0.1 3.000 0.1 6.000 0.2 9.000 0.2
0.600 0.1 1.800 0.1 3.500 0.1 6.500 0.2 9.500 0.2
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Hydro-Brake® Optimum Manhole: S57, DS/PN: S12.004, Volume (m3): 5.8

Unit Reference MD-SHE-0012-1000-1850-1000

Design Head (m) 1.850
Design Flow (1/s)
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 12
Invert Level (m) 139.532
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

Control Points

1.850
0.040

Design Point (Calculated)

Flush-Flo™

Head (m) Flow (1l/s)

0.1
0.0

Control Points

Mean Flow over Head Range

Head (m) Flow (1l/s)

Kick-Flo® 0.105

0.0
0.1

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake® Optimum

as specified.
storage routing calculations will be invalidated

Should another type of control device other than a Hydro-Brake Optimum® be utilised then these

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 0.0 0.800 0.1 2.000 0.1 4.000 0.1 7.000 0.2
0.200 0.0 1.000 0.1 2.200 0.1 4.500 0.1 7.500 0.2
0.300 0.0 1.200 0.1 2.400 0.1 5.000 0.2 8.000 0.2
0.400 0.1 1.400 0.1 2.600 0.1 5.500 0.2 8.500 0.2
0.500 0.1 1.600 0.1 3.000 0.1 6.000 0.2 9.000 0.2
0.600 0.1 1.800 0.1 3.500 0.1 6.500 0.2 9.500 0.2

Hydro-Brake® Optimum Manhole: S72, DS/PN: $12.012, Volume (m3): 26.0

Unit Reference MD-SHE-0012-1000-1850-1000

Design Head (m) 1.850
Design Flow (1/s)
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 12
Invert Level (m) 134.897
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

Control Points

1.850
0.040

Design Point (Calculated)

Flush-Flo™

Head (m) Flow (1/s)

0.
0.

Control Points

1
0 |Mean Flow over Head Range

Head (m) Flow (1/s)

Kick-Flo® 0.105

0.0
0.1

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake® Optimum

as specified.
storage routing calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth
0.100 0.0 0.800 0.1 2
0.200 0.0 1.000 0.1 2
0.300 0.0 1.200 0.1 2
0.400 0.1 1.400 0.1 2
0.500 0.1 1.600 0.1 3
0.600 0.1 1.800 0.1 3

.000
.200
.400
.600
.000
.500

(m) Flow (1/s)

oo oooo
e

Depth

o O U1 O W D

Should another type of control device other than a Hydro-Brake Optimum® be utilised then these

(m) Flow (1/s) |Depth (m) Flow (1/s)
.000 0.1 7.000 0.2
.500 0.1 7.500 0.2
.000 0.2 8.000 0.2
.500 0.2 8.500 0.2
.000 0.2 9.000 0.2
.500 0.2 9.500 0.2
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Hydro-Brake® Optimum Manhole: S77, DS/PN: S1.012, Volume (m3): 21.9

Unit Reference MD-SHE-0012-1000-1850-1000

Design Head (m) 1.850
Design Flow (1/s)
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 12
Invert Level (m) 131.650
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

Control Points

Head (m) Flow (1l/s)

Control Points

Head (m) Flow (1l/s)

1.850
0.040

Kick-Flo® 0.105
Mean Flow over Head Range -

Design Point (Calculated)

0.1 0.0
Flush-Flo™ 0.0 0.1
The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake® Optimum
as specified. Should another type of control device other than a Hydro-Brake Optimum® be utilised then these

storage routing calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 0.0 0.800 0.1 2.000 0.1 4.000 0.1 7.000 0.2
0.200 0.0 1.000 0.1 2.200 0.1 4.500 0.1 7.500 0.2
0.300 0.0 1.200 0.1 2.400 0.1 5.000 0.2 8.000 0.2
0.400 0.1 1.400 0.1 2.600 0.1 5.500 0.2 8.500 0.2
0.500 0.1 1.600 0.1 3.000 0.1 6.000 0.2 9.000 0.2
0.600 0.1 1.800 0.1 3.500 0.1 6.500 0.2 9.500 0.2

Hydro-Brake® Optimum Manhole: S89, DS/PN: S17.004, Volume (m3): 5.5

Unit Reference MD-SHE-0012-1000-1850-1000

Design Head (m) 1.850
Design Flow (1/s)
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 12
Invert Level (m) 131.350
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

Control Points

Head (m) Flow (1/s)

Control Points

Head (m) Flow (1/s)

1.850
0.040

Kick-Flo® 0.105

Design Point 1
0 |Mean Flow over Head Range -

(Calculated)

0. 0.0
Flush-Flo™ 0. 0.1
The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake® Optimum
as specified. Should another type of control device other than a Hydro-Brake Optimum® be utilised then these

storage routing calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 0.0 0.800 0.1 2.000 0.1 4.000 0.1 7.000 0.2
0.200 0.0 1.000 0.1 2.200 0.1 4.500 0.1 7.500 0.2
0.300 0.0 1.200 0.1 2.400 0.1 5.000 0.2 8.000 0.2
0.400 0.1 1.400 0.1 2.600 0.1 5.500 0.2 8.500 0.2
0.500 0.1 1.600 0.1 3.000 0.1 6.000 0.2 9.000 0.2
0.600 0.1 1.800 0.1 3.500 0.1 6.500 0.2 9.500 0.2
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Storage Structures for Storm

Cellular Storage Manhole: S44, DS/PN: $9.003
Invert Level (m) 139.950 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Inf. Area (m?) Depth (m) Area (m?) Inf. Area (m2?) |Depth (m) Area (m2?) Inf. Area (m?)

0.000 250.0 0.0 1.850 250.0 0.0 1.851 0.0 0.0

Cellular Storage Manhole: S48, DS/PN: S6.005

Invert Level (m) 138.750 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Inf. Area (m?) Depth (m) Area (m?) Inf. Area (m2?) |[Depth (m) Area (m2?) Inf. Area (m?)

0.000 350.0 0.0 1.850 350.0 0.0 1.851 0.0 0.0

Cellular Storage Manhole: S57, DS/PN: S12.004

Invert Level (m) 139.600 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Inf. Area (m?) |[Depth (m) Area (m?) Inf. Area (m?) |Depth (m) Area (m?) Inf. Area (m?)

0.000 80.0 0.0

1.850 80.0 0.0 1.851 0.0 0.0
Cellular Storage Manhole: S72, DS/PN: S12.012
Invert Level (m) 134.950 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Inf. Area (m?) Depth (m) Area (m?) Inf. Area (m2?) |Depth (m) Area (m2?) Inf. Area (m?)

0.000

750.0 0.0 1.850 750.0 0.0 1.851 0.0 0.0
Cellular Storage Manhole: S77, DS/PN: S1.012
Invert Level (m) 131.750 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Inf. Area (m?) |[Depth (m) Area (m?) Inf. Area (m?) |Depth (m) Area (m?) Inf. Area (m?)

0.000 1000.0 0.0 1.850 1000.0 0.0 1.851 0.0 0.0
Cellular Storage Manhole: S89, DS/PN: S17.004
Invert Level (m) 131.500 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Inf. Area (m?) Depth (m) Area (m?) Inf. Area (m2?) |[Depth (m) Area (m2?) Inf. Area (m?)

0.000 72.0 0.0 1.850 72.0 0.0 1.851 0.0 0.0
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 6 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 |[Cv (Summer) 1.000
Region Scotland and Ireland Ratio R 0.271 |[Cv (Winter) 1.000
Margin for Flood Risk Warning (mm) 150.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Proflle(s) Summer and Winter
Duration(s) (mins) 30
Return Period(s) (years) 2, 30, 100
Climate Change (%) 20, 20, 20
Water Pipe
US/MH US/CL Level Flow / Maximum Flow
PN Name Event (m) (m) Cap. Vol (m3) (1/s) Status
51.000 S1 30 minute 2 year Summer I+20% 142.350 141.003 0.21 0.100 21.7 OK
51.001 S2 30 minute 2 year Summer I+20% 142.020 140.632 0.46 0.368 43.8 OK
51.002 S3 30 minute 2 year Summer I+20% 141.630 140.246 0.34 0.300 66.5 OK
S1.003 S4 30 minute 2 year Summer I+20% 139.700 138.347 0.47 0.222 84.8 OK
52.000 S5 30 minute 2 year Summer I+20% 140.710 139.291 0.27 0.086 17.9 OK
S52.001 S6 30 minute 2 year Summer I+20% 139.880 138.475 0.22 0.106 34.2 OK
52.002 S7 30 minute 2 year Summer I+20% 139.160 137.657 0.54 0.175 56.5 OK
S1.004 S8 30 minute 2 year Summer I+20% 138.950 136.899 0.55 0.278 153.0 OK
S1.005 S9 30 minute 2 year Summer I+20% 137.580 136.098 0.54 0.423 174.2 OK
S$3.000 S10 30 minute 2 year Summer I+20% 136.510 135.141 0.09 0.063 7.7 OK
$3.001 S11 30 minute 2 year Summer I+20% 137.730 134.863 0.12 0.141 9.1 OK
S$3.002 S12 30 minute 2 year Summer I+20% 137.800 134.828 0.38 0.316 30.1 OK
$3.003 S13 30 minute 2 year Summer I+20% 137.330 134.618 0.29 0.272 41.9 OK
S$3.004 S14 30 minute 2 year Summer I+20% 136.650 134.427 0.45 0.688 56.4 OK
$3.005 S15 30 minute 2 year Summer I+20% 136.500 134.321 0.42 0.957 56.4 OK
S1.006 S16 30 minute 2 year Summer I+20% 136.880 134.287 0.61 1.466 234.9 OK
S1.007 S17 30 minute 2 year Summer I+20% 136.650 134.158 0.66 3.110 239.6 OK
S51.008 S18 30 minute 2 year Summer I+20% 136.530 133.974 0.56 2.378 270.8 OK
S4.000 S19 30 minute 2 year Summer I+20% 138.100 136.141 0.08 0.041 8.3 OK
S1.009 S20 30 minute 2 year Summer I+20% 135.920 133.609 0.63 4.766 302.5 OK
$5.000 521 30 minute 2 year Summer I+20% 140.610 139.190 0.33 0.096 26.8 OK
S$5.001 S22 30 minute 2 year Summer I+20% 139.230 136.944 0.36 0.101 34.9 OK
$5.002 523 30 minute 2 year Summer I+20% 137.520 136.132 0.29 0.122 46.9 OK
S1.010 S24 30 minute 2 year Summer I+20% 136.850 133.278 0.49 2.960 352.4 OK
S1.011 525 30 minute 2 year Summer I+20% 136.550 132.851 1.02 1.500 354.1 SURCHARGED
56.000 S26 30 minute 2 year Summer I+20% 142.240 140.805 0.26 0.143 28.4 OK
$7.000 527 30 minute 2 year Summer I+20% 142.000 140.891 0.20 0.097 15.8 OK
S7.001 S28 30 minute 2 year Summer I+20% 142.350 140.762 0.29 0.274 28.1 OK
$8.000 529 30 minute 2 year Summer I+20% 142.000 140.663 0.17 0.088 15.8 OK
S$8.001 S30 30 minute 2 year Summer I+20% 142.500 140.381 0.22 0.192 17.8 OK
$6.001 S31 30 minute 2 year Summer I+20% 142.810 140.226 0.37 0.378 98.4 OK
S56.002 S32 30 minute 2 year Summer I+20% 142.810 139.883 0.66 1.717 170.9 OK
56.003 533 30 minute 2 year Summer I+20% 142.500 139.634 0.90 2.609 180.9 OK
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm
Water Pipe
US/MH uUs/CL Level Flow / Maximum Flow
PN Name Event (m) (m) Cap. Vol (m3) (1/s) Status
S56.004 S34 30 minute 2 year Summer I+20% 142.400 139.321 1.07 0.955 181.4 SURCHARGED
S$9.000 S35 30 minute 2 year Summer I+20% 141.960 140.720 0.12 0.074 12.1 OK
59.001 S36 30 minute 2 year Summer I+20% 142.200 140.474 0.14 0.137 14.8 OK
S59.002 S37 30 minute 2 year Winter I+20% 142.390 140.302 0.16 0.449 26.4 OK
S10.000 S38 30 minute 2 year Summer I+20% 143.000 141.606 0.26 0.114 26.8 OK
S10.001 S39 30 minute 2 year Summer I+20% 142.730 141.304 0.61 0.490 56.9 OK
510.002 S40 30 minute 2 year Winter I+20% 142.750 140.302 0.31 0.339 60.1 OK
S11.000 S41 30 minute 2 year Summer I+20% 142.630 141.220 0.33 0.096 16.1 OK
S11.001 S42 30 minute 2 year Summer I+20% 142.380 140.830 0.39 0.153 26.1 OK
S11.002 S43 30 minute 2 year Winter I+20% 142.600 140.302 0.16 0.282 21.9 OK
59.003 S44 30 minute 2 year Winter I+20% 142.350 140.302 0.00 87.566 0.1 SURCHARGED FT]\“”(‘iq
S59.004 S45 30 minute 2 year Summer I+20% 141.940 139.893 0.25 0.193> 24.0 OK
59.005 S46 30 minute 2 year Summer I+20% 141.350 139.399 0.15 0.201 36.9 OK
S59.006 S47 30 minute 2 year Winter I+20% 142.000 139.242 0.22 2.540 43.3 OK
56.005 S48 30 minute 2 year Winter I+20% 142.100 139.242 0.00 176.518 0.1 SURCHARGED TY\B“<‘3]
S56.006 S49 30 minute 2 year Summer I+20% 142.030 138.685 0.37 0.185 14.8 OK |
S56.007 S50 30 minute 2 year Summer I+20% 141.290 138.531 0.59 0.313 34.8 OK
S56.008 S51 30 minute 2 year Summer I+20% 139.150 137.783 0.49 0.183 52.5 OK
S56.009 S52 30 minute 2 year Summer I+20% 138.060 136.384 0.59 0.136 56.4 OK
S512.000 S53 30 minute 2 year Summer I+20% 141.650 140.417 0.22 0.104 23.6 OK
S12.001 S54 30 minute 2 year Summer I+20% 141.640 140.022 0.27 0.199 28.3 OK
S512.002 S55 30 minute 2 year Winter I+20% 142.080 139.923 0.43 0.500 29.8 OK
S12.003 S56 30 minute 2 year Winter I+20% 142.110 139.923 0.15 0.867 29.6 OK
S512.004 S57 30 minute 2 year Winter I+20% 141.750 139.923 0.00 27.183 0.1 SURCHARGED TANK 5]
S13.000 S58 30 minute 2 year Summer I+20% 142.650 141.126 0.59 0.137~ 36.1 OK | B
S512.005 S59 30 minute 2 year Summer I+20% 141.700 139.544 0.48 0.206 48.2 OK
S12.006 S60 30 minute 2 year Summer I+20% 141.500 139.318 0.55 0.526 56.0 OK
S512.007 S61 30 minute 2 year Summer I+20% 141.000 138.905 0.46 0.412 82.3 OK
S14.000 S62 30 minute 2 year Summer I+20% 141.530 140.115 0.30 0.090 26.0 OK
512.008 S63 30 minute 2 year Summer I+20% 140.500 138.600 0.69 1.086 138.7 OK
S12.009 S64 30 minute 2 year Summer I+20% 139.520 138.080 0.63 0.853 165.9 OK
S512.010 S65 30 minute 2 year Summer I+20% 138.600 137.246 0.60 0.612 173.9 OK
S12.011 S66 30 minute 2 year Summer I+20% 138.250 135.687 1.00 0.799 164.4 SURCHARGED
S15.000 S67 30 minute 2 year Summer I+20% 142.680 141.175 0.58 0.136 27.8 OK
S15.001 S68 30 minute 2 year Summer I+20% 142.440 140.813 0.29 0.129 52.4 OK
S515.002 S69 30 minute 2 year Summer I+20% 141.180 139.605 0.39 0.196 72.8 OK
515.003 S70 30 minute 2 year Summer I+20% 140.230 138.679 0.47 0.218 89.5 OK
S15.004 S71 30 minute 2 year Summer I+20% 138.780 135.396 0.53 0.331 108.5 OK
S12.012 S72 30 minute 2 year Winter I+20% 137.250 135.227 0.00 204.912 0.1 SURCHARG TANK 2
S6.010 S73 30 minute 2 year Summer I+20% 137.750 134.957 0.65 0.608 59.8
S6.011 S74 30 minute 2 year Summer I+20% 136.750 132.696 0.40 0.274 67.4 OK
S516.000 S75 30 minute 2 year Summer I+20% 134.250 133.141 0.09 0.123 21.1 OK
S16.001 S76 30 minute 2 year Summer I+20% 134.250 132.828 0.13 0.332 26.1 OK
S1.012  S77 30 minute 2 year Summer I+20% 134.500 132.114  0.00 346.826 0. TANK ]:l
S51.013 S78 30 minute 2 year Summer I+20% 132.500 130.530 0.00 0.000 0.1 OK
S1.014 S79 30 minute 2 year Summer I+20% 130.850 128.400 0.00 0.000 0.1 OK
S51.015 S80 30 minute 2 year Summer I+20% 127.750 126.150 0.00 0.000 0.1 OK
S1.016 S81 30 minute 2 year Summer I+20% 127.000 125.390 0.00 0.000 0.1 OK
S1.017 S82 30 minute 2 year Summer I+20% 125.700 122.711 0.00 0.000 0.1 OK
S1.018 S83 30 minute 2 year Summer I+20% 123.500 122.321 0.00 0.000 0.1 OK
S17.000 S84 30 minute 2 year Summer I+20% 136.750 135.250 0.00 0.000 0.0 OK
S17.001 S85 30 minute 2 year Summer I+20% 136.750 134.836 0.01 0.002 0.4 OK
S17.002 S86 30 minute 2 year Summer I+20% 135.750 132.257 0.54 0.172 33.0 OK
S17.003 S87 30 minute 2 year Winter I+20% 134.750 131.904 0.45 0.451 27.4 SURCHARGED
518.000 S88 30 minute 2 year Summer I+20% 135.500 134.065 0.18 0.068 7.0 OK
S17.004 S89 30 minute 2 year Winter I+20% 134.750 131.904 0.00 28.879 0.1 SURCHARGED
TANK 6
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Kilternan Village

Stage 3 Planning May'22

Date 14/06/2022 18:16
File Kilternan Planning BLOCKED Pla...

Designed by R.M.
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Innovyze

Network 2020.1.3

30 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Storm

Simulation Criteria

Areal Reduction Factor 1.000
(mins)

Hot Start

Hot Start Level (m

Manhole Headloss Coeff
Foul Sewage per hectare (1/s

Number of Input Hydrographs O

m)
(Global)
)

0
0.00

0
0

0

Additional Flow -

.500 Flow per Person per Day
0

% of Total Flow
MADD Factor * 10m3/ha Storage
Inlet Coeffiecient
(1/per/day)

0.000
2.000
0.800
0.000

Number of Offline Controls 0 Number of Time/Area Diagrams O

Number of Online Controls 6 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000|Cv (Summer) 1.000
Region Scotland and Ireland Ratio R 0.271|Cv (Winter) 1.000
Margin for Flood Risk Warning (mm) 150.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Proflle(s) Summer and Winter
Duration(s) (mins) 30
Return Period(s) (years) 2, 30, 100
Climate Change (%) 20, 20, 20
Water Pipe
US/MH uUs/CL Level Flow / Maximum Flow
PN Name Event (m) (m) Cap. Vol (m3) (1/s) Status
S1.000 S1 30 minute 30 year Summer I+20% 142.350 141.040 0.38 0.141 39.9 OK
S1.001 S2 30 minute 30 year Summer I+20% 142.020 140.722 0.95 0.847 89.7 OK
51.002 S3 30 minute 30 year Summer I+20% 141.630 140.314 0.71 0.659 139.8 OK
S1.003 S4 30 minute 30 year Summer I+20% 139.700 138.441 0.99 0.449 179.8 OK
52.000 S5 30 minute 30 year Summer I+20% 140.710 139.325 0.50 0.124 33.0 OK
S52.001 S6 30 minute 30 year Summer I+20% 139.880 138.521 0.44 0.189 68.6 OK
$2.002 S7 30 minute 30 year Summer I+20% 139.160 137.935 1.08 0.863 113.7 SURCHARGED
S1.004 S8 30 minute 30 year Summer I+20% 138.950 137.323 1.09 2.397 304.9 SURCHARGED
51.005 S9 30 minute 30 year Summer I+20% 137.580 136.398 1.06 1.932 342.1 SURCHARGED
S$3.000 S10 30 minute 30 year Summer I+20% 136.510 135.184 0.16 0.112 14.2 OK
$3.001 S11 30 minute 30 year Summer I+20% 137.730 135.172 0.31 2.352 22.8 SURCHARGED
S$3.002 S12 30 minute 30 year Summer I+20% 137.800 135.163 0.77 1.342 61.2 SURCHARGED
$3.003 S13 30 minute 30 year Summer I+20% 137.330 135.062 0.52 2.341 75.3 SURCHARGED
S$3.004 S14 30 minute 30 year Summer I+20% 136.650 134.939 0.83 4.319 103.6 SURCHARGED
$3.005 S15 30 minute 30 year Summer I+20% 136.500 134.831 0.80 3.267 107.5 SURCHARGED
S1.006 S16 30 minute 30 year Summer I+20% 136.880 134.718 1.12 2.888 433.5 SURCHARGED
S1.007 S17 30 minute 30 year Summer I+20% 136.650 134.536 1.21 6.736 441.3 SURCHARGED
S51.008 S18 30 minute 30 year Summer I+20% 136.530 134.342 1.01 6.104 492.1 SURCHARGED
S4.000 S19 30 minute 30 year Summer I+20% 138.100 136.156 0.14 0.058 15.3 OK
S1.009 S20 30 minute 30 year Summer I+20% 135.920 133.922 1.14 15.031 546.2 SURCHARGED
$5.000 521 30 minute 30 year Summer I+20% 140.610 139.228 0.60 0.139 49.4 OK
S$5.001 S22 30 minute 30 year Summer I+20% 139.230 136.991 0.69 0.154 66.9 OK
$5.002 523 30 minute 30 year Summer I+20% 137.520 136.189 0.58 0.202 93.0 OK
S1.010 S24 30 minute 30 year Summer I+20% 136.850 133.498 0.87 8.266 625.6 OK
S1.011 525 30 minute 30 year Summer I+20% 136.550 133.103 1.82 2.798 632.4 SURCHARGED
56.000 S26 30 minute 30 year Summer I+20% 142.240 140.848 0.47 0.205 52.3 OK
$7.000 S27 30 minute 30 year Summer I+20% 142.000 140.926 0.37 0.137 29.0 OK
S7.001 S28 30 minute 30 year Summer I+20% 142.350 140.817 0.57 0.590 55.1 OK
$8.000 529 30 minute 30 year Summer I+20% 142.000 140.701 0.31 0.131 28.9 OK
S$8.001 S30 30 minute 30 year Summer I+20% 142.500 140.650 0.52 2.048 42.2 SURCHARGED
$6.001 S31 30 minute 30 year Summer I+20% 142.810 140.546 0.63 4.871 169.0 SURCHARGED
56.002 S32 30 minute 30 year Summer I+20% 142.810 140.401 1.14 8.788 297.8 SURCHARGED
56.003 533 30 minute 30 year Summer I+20% 142.500 139.975 1.59 6.606 318.9 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level

(Rank 1) for Storm

US/MH
PN Name Event
S6.004 S34 30 minute 30 year Winter
59.000 S35 30 minute 30 year Summer
59.001 S36 30 minute 30 year Winter
59.002 537 30 minute 30 year Winter
S10.000 S38 30 minute 30 year Summer
S10.001 S39 30 minute 30 year Summer
S510.002 S40 30 minute 30 year Winter
S11.000 S41 30 minute 30 year Summer
S11.001 S42 30 minute 30 year Summer
S11.002 S43 30 minute 30 year Summer
59.003 S44 30 minute 30 year Winter
59.004 S45 30 minute 30 year Summer
59.005 S46 30 minute 30 year Summer
59.006 S47 30 minute 30 year Summer
S6.005 S48 30 minute 30 year Summer
56.006 S49 30 minute 30 year Summer
S6.007 S50 30 minute 30 year Summer
56.008 551 30 minute 30 year Summer
S6.009 S52 30 minute 30 year Summer
S12.000 S53 30 minute 30 year Summer
S12.001 S54 30 minute 30 year Winter
S12.002 S55 30 minute 30 year Winter
S12.003 S56 30 minute 30 year Summer
S12.004 S57 30 minute 30 year Winter
S13.000 S58 30 minute 30 year Summer
S12.005 S59 30 minute 30 year Summer
S12.006 S60 30 minute 30 year Summer
S12.007 S61 30 minute 30 year Summer
S14.000 S62 30 minute 30 year Summer
S12.008 S63 30 minute 30 year Summer
S12.009 S64 30 minute 30 year Summer
S12.010 S65 30 minute 30 year Summer
S12.011 S66 30 minute 30 year Summer
S15.000 S67 30 minute 30 year Summer
S15.001 S68 30 minute 30 year Summer
S15.002 S69 30 minute 30 year Summer
S15.003 S70 30 minute 30 year Summer
S15.004 S71 30 minute 30 year Summer
S12.012 S72 30 minute 30 year Winter
56.010 S73 30 minute 30 year Summer
S6.011 S74 30 minute 30 year Summer
S16.000 S75 30 minute 30 year Summer
S16.001 S76 30 minute 30 year Summer
S1.012 S77 30 minute 30 year Summer
S1.013 S78 30 minute 30 year Summer
S1.014 S79 30 minute 30 year Summer
S1.015 S80 30 minute 30 year Summer
S1.016 S81 30 minute 30 year Summer
S1.017 S82 30 minute 30 year Summer
S1.018 583 30 minute 30 year Summer
S17.000 S84 30 minute 30 year Summer
S17.001 S85 30 minute 30 year Summer
S17.002 S86 30 minute 30 year Summer
S17.003 S87 30 minute 30 year Summer
518.000 S88 30 minute 30 year Summer
S17.004 589 30 minute 30 year Winter

Water

uUs/cL Level Flow / Maximum

(m) (m) Cap. Vol (m3)

I+20% 142.400 139.736 1.66 3.412
I+20% 141.960 140.747 0.22 0.104
I+20% 142.200 140.596 0.21 0.607
I+20% 142.390 140.596 0.30 1.491
I+20% 143.000 141.649 0.48 0.163
I+20% 142.730 141.513 1.22 1.949
I+20% 142.750 140.640 0.60 0.823
I+20% 142.630 141.259 0.60 0.140
I+20% 142.380 140.901 0.76 0.268
I+20% 142.600 140.596 0.39 0.702
I+20% 142.350 140.596 0.00 159.491
I+20% 141.940 139.955 0.57 0.434
I+20% 141.350 139.649 0.34 1.809
I+20% 142.000 139.649 0.53 8.783
I+20% 142.100 139.649 0.00 313.378
I+20% 142.030 139.016 0.72 1.074
I+20% 141.290 138.916 1.16 1.577
I+20% 139.150 137.853 0.99 0.394
I+20% 138.060 136.693 1.19 0.514
I+20% 141.650 140.456 0.41 0.148
I+20% 141.640 140.259 0.40 1.606
I+20% 142.080 140.241 0.80 1.526
I+20% 142.110 140.192 0.34 1.382
I+20% 141.750 140.192 0.00 48.558
I+20% 142.650 141.303 1.05 0.337
I+20% 141.700 139.791 0.87 0.696
I+20% 141.500 139.629 0.96 2.291
I+20% 141.000 139.300 0.81 3.126
I+20% 141.530 140.150 0.55 0.131
I+20% 140.500 139.104 1.19 5.094
I+20% 139.520 138.387 1.08 3.796
I+20% 138.600 137.428 1.02 1.692
I+20% 138.250 136.225 1.76 1.750
I+20% 142.680 141.308 1.06 0.286
I+20% 142.440 140.869 0.59 0.256
I+20% 141.180 139.682 0.79 0.371
I+20% 140.230 138.773 0.97 0.438
I+20% 138.780 135.672 1.11 0.726
I+20% 137.250 135.452 0.00 376.430
I+20% 137.750 135.191 1.30 1.105
I+20% 136.750 132.809 0.81 0.435
I+20% 134.250 133.173 0.16 0.168
I+20% 134.250 132.874 0.26 0.712
I+20% 134.500 132.418 0.00 638.117
I+20% 132.500 130.531 0.00 0.000
I+20% 130.850 128.400 0.00 0.000
I+20% 127.750 126.151 0.00 0.000
I+20% 127.000 125.390 0.00 0.000
I+20% 125.700 122.711 0.00 0.000
I+20% 123.500 122.322 0.00 0.000
I+20% 136.750 135.250 0.00 0.000
I+20% 136.750 134.844 0.01 0.014
I+20% 135.750 132.416 1.21 0.351
I+20% 134.750 132.245 1.18 1.209
I+20% 135.500 134.090 0.33 0.096
I+20% 134.750 132.244 0.00 52.559

Pipe

Flow

(1/s) Status
282 .4 SURCHARGED
22.3 OK
22.0 OK
50.8 SURCHARGED
49.4 OK
112.9 SURCHARGED
117.4 SURCHARGED
29.4 OK
51.2 OK
52.9 SURCHARGE

. TANK 4

54.1 0
82.0 OK

105.1 SURCHARG
0&%%%%&4&ANK3|

28.9 SURCHARGED
68.7 SURCHARGED
105.4 OK
113.1 SURCHARGED
43.5 OK
41.8 SURCHARGED
55.3 SURCHARGED
66.7 SURCHARG
<&7%—€Hﬁeﬁ%RG§T¥\h“< 5 |
63.8 SURCHARGED
86.9 SURCHARGED
98.0 SURCHARGED
146.1 SURCHARGED
47.9 OK
239.4 SURCHARGED

285.1 SURCHARGED
295.4 SURCHARGED
289.5 SURCHARGED
51.1 SURCHARGED
104.2 OK
148.8 OK
186.3 OK
227.2 SURCHARG
. TANK 2

119.7 SURCHARGE
137.2 OK
38.8 OK
49.8 OK

0 TANK 1 |

0.1 OK

0.1 OK

0.1 OK

0.1 OK

0.1 OK

0.1 OK

0.0 OK

0.8 OK
74.3 SURCHARGED
72.5 SURCHARGED
12.9 OK

0.1 SURCHARGED

TANK 6
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Roger Mullarkey & Associates

Page 10

Duncreevan
Kilcock
Co. Kildare, Ireland

Kilternan Village

Stage 3 Planning May'22

Date 14/06/2022 18:16
File Kilternan Planning BLOCK

Designed by R.M.
Checked by

ED Pla...

Innovyze

Network 2020.1.3

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (m 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (1/per/day) 0.000

Foul Sewage per hectare

Number of Input Hydrograp

m)
(Global) O
(1/s) 0.000

hs 0

.500 Flow per Person per Day
0

Number of Offline Controls 0 Number of Time/Area Diagrams O

Number of Online Controls 6 Number of Storage Structures 6 Number of Real Time Controls 0

Synthetic Rainfall Details

Status

Rainfall Model FSR M5-60 (mm) 18.000 v (Summer) 1.000
Region Scotland and Ireland Ratio R 0.271 Lv (Winter) 1.000
Margin for Flood Risk Warning (mm) 150.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Proflle(s) Summer and Winter
Duration(s) (mins) 30
Return Period(s) (years) 2, 30, 100
Climate Change (%) 20, 20, 20
Water Pipe
US/MH uUs/cL Level Flow / Maximum Flow
PN Name Event (m) (m) Cap. Vol (m3) (1/s)
51.000 S1 30 minute 100 year Summer I+20% 142.350 141.062 0.49 0.166 52.1
51.001 S2 30 minute 100 year Summer I+20% 142.020 140.929 1.17 2.370 110.8
51.002 S3 30 minute 100 year Summer I+20% 141.630 140.357 0.87 0.974 171.0
S1.003 S4 30 minute 100 year Summer I+20% 139.700 138.996 1.17 2.172 211.4
52.000 S5 30 minute 100 year Summer I+20% 140.710 139.346 0.65 0.148 43.0
S2.001 S6 30 minute 100 year Summer I+20% 139.880 138.889 0.57 1.299 88.9
52.002 S7 30 minute 100 year Summer I+20% 139.160 138.686 1.17 3.426 123.0
S1.004 S8 30 minute 100 year Summer I+20% 138.950 138.020 1.25 6.515 348.8
S1.005 S9 30 minute 100 year Summer I+20% 137.580 136.854 1.19 4.420 384.9
S$3.000 S10 30 minute 100 year Summer I+20% 136.510 135.885 0.20 0.904 17.4
S$3.001 S11 30 minute 100 year Summer I+20% 137.730 135.865 0.47 3.829 34.4
S$3.002 S12 30 minute 100 year Summer I+20% 137.800 135.849 0.83 2.119 66.0
S$3.003 S13 30 minute 100 year Summer I+20% 137.330 135.733 0.54 3.303 78.9
S3.004 S14 30 minute 100 year Summer I+20% 136.650 135.623 0.83 5.299 103.8
S$3.005 S15 30 minute 100 year Summer I+20% 136.500 135.524 0.82 4.259 110.8
S1.006 S16 30 minute 100 year Summer I+20% 136.880 135.413 1.28 5.267 496.7
51.007 S17 30 minute 100 year Summer I+20% 136.650 135.181 1.40 7.897 510.5
S51.008 S18 30 minute 100 year Summer I+20% 136.530 134.938 1.16 7.241 563.7
S4.000 S19 30 minute 100 year Summer I+20% 138.100 136.165 0.18 0.068 20.0
S1.009 S20 30 minute 100 year Summer I+20% 135.920 134.410 1.33 19.627 634.0
S$5.000 S21 30 minute 100 year Summer I+20% 140.610 139.254 0.79 0.168 64.5
S5.001 S22 30 minute 100 year Summer I+20% 139.230 137.021 0.90 0.188 87.3
S$5.002 S23 30 minute 100 year Summer I+20% 137.520 136.222 0.76 0.248 121.5
S1.010 S24 30 minute 100 year Summer I+20% 136.850 133.908 1.06 13.088 759.4
S1.011 S25 30 minute 100 year Summer I+20% 136.550 133.311 2.23 3.690 774.2
S6.000 S26 30 minute 100 year Summer I+20% 142.240 141.357 0.59 0.934 64.8
S7.000 S27 30 minute 100 year Summer I+20% 142.000 141.478 0.46 0.761 36.8
S7.001 S28 30 minute 100 year Summer I+20% 142.350 141.398 0.64 2.452 61.4
5$8.000 S29 30 minute 100 year Summer I+20% 142.000 141.457 0.41 0.986 37.9
S$8.001 S30 30 minute 100 year Summer I+20% 142.500 141.348 0.55 3.601 44.8
S6.001 S31 30 minute 100 year Summer I+20% 142.810 141.231 0.73 9.921 197.1
S6.002 S32 30 minute 100 year Summer I+20% 142.810 141.008 1.36 9.789 353.4
S56.003 S33 30 minute 100 year Summer I+20% 142.500 140.434 1.89 7.419 378.8

OK
SURCHARGED

OK
SURCHARGED

OK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED

OK
SURCHARGED

OK

OK

OK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
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Duncreevan

Kilcock
Co.

Kildare,

Ireland

Kilternan Village

Stage 3 Planning May'22

Date 14/06/2022 18:16
File Kilternan Planning BLOCKED Pla...

Designed by R.M.
Checked by

Innovyze Network 2020.1.3
100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm
Water Pipe
US/MH Us/CL Level Flow / Maximum Flow

PN Name Event (m) (m) Cap. Vol (m3) (1/s) Status
S56.004 S34 30 minute 100 year Winter I+20% 142.400 140.005 1.94 3.823 329.8 SURCHARGED
5$9.000 S35 30 minute 100 year Summer I+20% 141.960 140.792 0.29 0.155 29.1 OK
59.001 S36 30 minute 100 year Summer I+20% 142.200 140.792 0.35 1.855 36.7 SURCHARGED
59.002 S37 30 minute 100 year Summer I+20% 142.390 140.792 0.50 1.839 84.1 SURCHARGED
510.000 S38 30 minute 100 year Summer I+20% 143.000 141.838 0.61 0.377 62.1 SURCHARGED
S10.001 S39 30 minute 100 year Summer I+20% 142.730 141.699 1.56 3.007 144.4 SURCHARGED
S510.002 S40 30 minute 100 year Winter I+20% 142.750 140.847 0.76 1.119 148.6 SURCHARGED
S11.000 S41 30 minute 100 year Summer I+20% 142.630 141.285 0.79 0.170 38.4 OK
S11.001 S42 30 minute 100 year Summer I+20% 142.380 140.950 1.00 0.432 67.1 OK
S11.002 S43 30 minute 100 year Summer I+20% 142.600 140.792 0.50 1.160 68.0 SURCHARGE
59.003 S44 30 minute 100 year Summer I+20% 142.350 140.792 0.00 206.389 R E-T/\h“< 4
59.004 S45 30 minute 100 year Summer I+20% 141.940 139.987 0.74 0.560 70.5 OK
S59.005 S46 30 minute 100 year Winter I+20% 141.350 139.919 0.35 4.234 84.6 SURCHARGED
59.006 S47 30 minute 100 year Winter I+20% 142.000 139.919 0.50 9.308 100.0 SURCHARGE
S6.005 S48 30 minute 100 year Winter I+20% 142.100 139.919 0.00 403.448 0.T TY\“”< 3
S56.006 S49 30 minute 100 year Summer I+20% 142.030 139.863 0.86 2.033 34.7 SURCHARGED
S6.007 S50 30 minute 100 year Summer I+20% 141.290 139.725 1.39 2.492 82.5 SURCHARGED
56.008 551 30 minute 100 year Summer I+20% 139.150 138.311 1.13 2.158 120.1 SURCHARGED
S6.009 S52 30 minute 100 year Summer I+20% 138.060 136.890 1.34 0.868 128.2 SURCHARGED
S$12.000 S53 30 minute 100 year Winter I+20% 141.650 140.492 0.42 0.189 44.5 OK
S12.001 S54 30 minute 100 year Winter I+20% 141.640 140.455 0.48 2.918 50.4 SURCHARGED
S12.002 S55 30 minute 100 year Winter I+20% 142.080 140.427 0.92 1.736 64.2 SURCHARGED
S512.003 S56 30 minute 100 year Summer I+20% 142.110 140.374 0.41 1.643 81l.6 SURCHARG
S12.004 57 30 minute 100 year Summer I+20% 141.750 140.374  0.00  62.633 TANK 5
S513.000 S58 30 minute 100 year Summer I+20% 142.650 141.846 1.27 0.951 77.4 SURCHARGED ‘
S12.005 S59 30 minute 100 year Summer I+20% 141.700 140.837 0.94 3.258 94.4 SURCHARGED
S512.006 S60 30 minute 100 year Summer I+20% 141.500 140.643 1.13 4.147 116.0 SURCHARGED
S12.007 S61 30 minute 100 year Summer I+20% 141.000 140.264 0.90 5.119 162.8 SURCHARGED
S514.000 S62 30 minute 100 year Summer I+20% 141.530 140.270 0.72 0.265 62.5 SURCHARGED
S$12.008 S63 30 minute 100 year Summer I+20% 140.500 139.989 1.35 7.727 272.2 SURCHARGED
S512.009 S64 30 minute 100 year Summer I+20% 139.520 139.065 1.26 6.526 331.0 SURCHARGED
S12.010 S65 30 minute 100 year Summer I+20% 138.600 137.753 1.19 3.910 346.7 SURCHARGED
S12.011 S66 30 minute 100 year Summer I+20% 138.250 136.526 2.04 2.807 336.2 SURCHARGED
S$15.000 S67 30 minute 100 year Summer I+20% 142.680 141.521 1.37 0.527 66.3 SURCHARGED
S515.001 S68 30 minute 100 year Summer I+20% 142.440 140.901 0.76 0.329 135.4 OK
S15.002 S69 30 minute 100 year Summer I+20% 141.180 140.165 0.96 2.020 180.8 SURCHARGED
515.003 S70 30 minute 100 year Summer I+20% 140.230 139.278 1.16 1.963 221.6 SURCHARGED
S15.004 S71 30 minute 100 year Summer I+20% 138.780 135.806 1.33 0.917 271.3 SURCHARGED AN
S512.012 S72 30 minute 100 year Winter I+20% 137.250 135.607 0.00 490.973 0T bUKLHAKan|T7\h“<
56.010 S73 30 minute 100 year Summer I+20% 137.750 135.269 1.47 1.194 135.3 SURCHARGED
S6.011 S74 30 minute 100 year Summer I+20% 136.750 132.839 0.91 0.479 155.5 OK
S16.000 S75 30 minute 100 year Summer I+20% 134.250 133.192 0.21 0.196 50.6 OK
S16.001 S76 30 minute 100 year Summer I+20% 134.250 132.899 0.33 0.921 65.0 OK
S1.012  $77 30 minute 100 year Winter I+20% 134.500 132.615 0.00 832.259 0 TANK
S1.013 S78 30 minute 100 year Winter I+20% 132.500 130.531 0.00 0.000 0.1 OK
S1.014 S79 30 minute 100 year Winter I+20% 130.850 128.400 0.00 0.000 0.1 OK
S1.015 S80 30 minute 100 year Summer I+20% 127.750 126.151 0.00 0.000 0.1 OK
S1.016 S81 30 minute 100 year Summer I+20% 127.000 125.390 0.00 0.000 0.1 OK
S1.017 S82 30 minute 100 year Summer I+20% 125.700 122.711 0.00 0.000 0.1 OK
S1.018 S83 30 minute 100 year Summer I+20% 123.500 122.322 0.00 0.000 0.1 OK
S17.000 S84 30 minute 100 year Summer I+20% 136.750 135.250 0.00 0.000 0.0 OK
S17.001 585 30 minute 100 year Summer I+20% 136.750 134.849 0.02 0.021 1.1 OK
S17.002 S86 30 minute 100 year Summer I+20% 135.750 132.480 1.58 0.424 96.7 SURCHARGED
S17.003 587 30 minute 100 year Summer I+20% 134.750 132.468 1.52 1.739 93.1 SURCHARGED
S518.000 S88 30 minute 100 year Summer I+20% 135.500 134.104 0.43 0.112 16.8 OK
S17.004 S89 30 minute 100 year Winter I+20% 134.750 132.467 0.00 6é§5ﬁ§\\\3;i\ffifHARGED

TANK 6

©1982-2020 Innovyze

L —


Roger
Callout
TANK 4

Roger
Callout
TANK 3

Roger
Callout
TANK 5

Roger
Callout
TANK 2

Roger
Callout
TANK 1

Roger
Callout
TANK 6


2104 Kilternan Village - Drainage Infrastructure Appendix ROGER MULLARKEY & ASSOCIATES

Appendix 12.2

Interception & Sample of Swale Calculations
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Project
Kilternan Vilage

Job Ref,
2104

Roger Mullarkey & Associates Section Sheet no./rev.
Duncreevan Swale 1 1
Kilcock Calc. by Date Chk'd by Date App'd by Date
CoKildare RM 22/05/2022

SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Swale details

Width of swale base
Longitudinal gradient of swale
Side slope gradient of swale
Manning number

Length of swale

w=0.450m
S=0.020
s=0.330
n=0.25
L=20m

<450 p

1725

Design rainfall intensity

Location of catchment area

Storm duration

Return period

Ratio 60 min to 2 day rainfall of 5 yr
5-year return period rainfall of 60 mi

Cross section of swale

Other

D=1hr

Period = 100 yr
return period r=0.271
nutes duration M5_60min = 18.0 mm

Increase of rainfall intensity due to global warming pcimate = 20 %

Factor Z1 (Wallingford procedure)

Rainfall for 1hr storm with 5 year return period

Factor Z2 (Wallingford procedure)

Rainfall for 1hr storm with 100 year return period

Design rainfall intensity

Maximum surface water runoff
Catchment area

Percentage of area that is impermeable

Maximum surface water runoff

Z1=1.00

72=1.92

M100_1hr = 72 x M5_1hri = 41.4 mm

Imax = M100_1hr / D = 41.4 mm/hr

Acatch = 297 P
p=80%

Qmax = Acatch X P X Imax = 2.7 I/'s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow

Area of flow

Perimeter of flow

Hydraulic radius

Check flow using Manning equation
Maximum velocity of flow

X =60 mm

Tedds calculation version 2.0.03

M5_1hri=Z1 x M5_60min x (1 + peimate) = 21.6 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

A= (w+x/s)xx=0.038 n?

P=w+2x\(+ (x/s)?)=0.836m

R=A/P=0.046m

Queck =AX(R/1 M xS2x1m/s/n=28l/s

Vmax = Qmax /A=0.071m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)




Project
Kilternan Vilage

Job Ref,
2104

Roger Mullarkey & Associates Section Sheet no./rev.
Duncreevan Swale 1 2
Kilcock Calc. by Date Chk'd by Date App'd by Date
Co.Kildare RM 22/05/2022
Minimum width
Freeboard dfree = 150 mm

Minimum required swale width

Wotal,min = 2 X (X + diree) / S + W= 1.725m




Project Job Ref.
Kilternan Vilage 2104
Roger Mullarkey & Associates Section Sheet no./rev.
Duncreevan Swale 2 1
Kilcock Calc. by Date Chk'd by Date App'd by Date
Co.Kildare RM 22/05/2022

SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual
Tedds calculation version 2.0.03

Swale details

Width of swale base w=0.450m
Longitudinal gradient of swale S=0.020
Side slope gradient of swale s=0.330
Manning number n=0.25
Length of swale L=30m

<83
50«

Y

«—450—p|
< 1862 >

Cross section of swale

>
>

Design rainfall intensity

Location of catchment area Other
Storm duration D=1hr
Return period Period = 100 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r=0.271
5-year return period rainfall of 60 minutes duration M5_60min = 18.0 mm
Increase of rainfall intensity due to global warming pcimate = 20 %

Factor Z1 (Wallingford procedure) Z1=1.00

Rainfall for 1hr storm with 5 year return period M5_1hri=Z1 x M5_60min x (1 + peimate) = 21.6 mm
Factor Z2 (Wallingford procedure) Z22=192

Rainfall for 1hr storm with 100 year return period ~ M100_1hr =22 x M5_1hri=41.4 mm

Design rainfall intensity Imax = M100_1hr / D =41.4 mm/hr

Maximum surface water runoff

Catchment area Acatch = 540 m?

Percentage of area that is impermeable p=80%

Maximum surface water runoff Qmax = Acatch X P X lmax = 5.0 I/s

Calculate depth of flow using iteration of Manning’'s formula

Minimum depth of flow X=83mm
Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)
Area of flow A= (w+Xx/s)xx=0.058 n?
Perimeter of flow P=w+2x\(+ (x/s)?)=0.980m
Hydraulic radius R=A/P=0.059m
Check flow using Manning equation Quneck =AX(R/1 M xS x1m/s/n=501I/s
Maximum velocity of flow Vimax = Qmax / A = 0.085 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)




Project
Kilternan Vilage

Job Ref.
2104

Roger Mullarkey & Associates Section Sheet no./rev.
Duncreevan Swale 2 2
Kilcock Calc. by Date Chk'd by Date App'd by Date
Co.Kildare RM 22/05/2022
Minimum width
Freeboard dfree = 150 mm

Minimum required swale width

Wotal,min = 2 X (X + diree) / S + W = 1.862 m




Project

Kilternan Vilage

Job Ref.
2104

Roger Mullarkey & Associates Section Sheet no./rev.
Duncreevan Swale 3 1
Kilcock Calc. by Date Chk'd by Date App'd by Date
CoKildare RM 22/05/2022

SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Swale details

Width of swale base
Longitudinal gradient of swale
Side slope gradient of swale
Manning number

Length of swale

i

«—450—»

Tedds calculation version 2.0.03

w=0.450m
S=0.010
s$=0.330
n=0.25
L=11m
2
o O
M

>
>

1570 >

Cross section of swale

Design rainfall intensity

Location of catchment area

Storm duration

Return period

Ratio 60 min to 2 day rainfall of 5 yr return period
5-year return period rainfall of 60 minutes duration
Increase of rainfall intensity due to global warming
Factor Z1 (Wallingford procedure)

Rainfall for 1hr storm with 5 year return period
Factor Z2 (Wallingford procedure)

Rainfall for 1hr storm with 2 year return period
Design rainfall intensity

Maximum surface water runoff
Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

Other

D=1hr

Period =2 yr

r=0.271

M5 _60min =18.0 mm

Pciimate = 20 %

Z1=1.00

M5_1hri=Z1 x M5_60min x (1 + peimate) = 21.6 mm
72=0.84

M2_1hr =72 xM5_1hri=18.1 mm
Imax = M2_1hr / D = 18.1 mm/hr

Acatch = 140 m?
p=95%
Qmax = Acatch X P X Imax = 0.71s

Calculate depth of flow using iteration of Manning's formula

Minimum depth of flow

X =35mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Area of flow

Perimeter of flow

Hydraulic radius

Check flow using Manning equation
Maximum velocity of flow

A= (w+x/s)xx=0.019 n?
P=w+2x\(2+(x/s)?)=0.673m
R=A/P=0.029 m

Qureck =AX(R/1 M xS x1m/s/n=07l/s
Vmax = Qmax / A =0.035 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)
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Minimum width
Freeboard dfree = 150 mm

Minimum required swale width

Wotal,min = 2 X (X + diree) / S + W= 1.570 m
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SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Swale details

Width of swale base
Longitudinal gradient of swale
Side slope gradient of swale
Manning number

Length of swale

i

w=0.450m
S =0.008
s=0.330
n=0.25
L=35m

) e 89

«—450—p|

150

Design rainfall intensity
Location of catchment area
Storm duration

Return period

1896

Cross section of swale

Other
D =30 min
Period = 2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r=0.271
5-year return period rainfall of 60 minutes duration M5_60min = 18.0 mm

Increase of rainfall intensity due to global warming pcimate = 20 %

Factor Z1 (Wallingford procedure)

Rainfall for 30min storm with 5 year return period

Factor Z2 (Wallingford procedure)

Rainfall for 30min storm with 2 year return period

Design rainfall intensity

Maximum surface water runoff
Catchment area

Z1=0.76

Z2=0.83

M2_30min =Z2 x M5_30mini = 13.7 mm

Imax = M2_30min / D = 27.4 mm/hr

Acach = 493 113

Percentage of area that is impermeable p=95%
Qmax = Acatch X P X Imax = 3.6 I/s

Maximum surface water runoff

Calculate depth of flow using iteration of Manning's formula

Minimum depth of flow

Area of flow
Perimeter of flow
Hydraulic radius

Check flow using Manning equation

Maximum velocity of flow

X =89 mm

Tedds calculation version 2.0.03

M5_30mini =Z1 x M5_60min x (1 + peimate) = 16.4 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)
A= (w+x/s)xx=0.064 n?

P=w+2xV(2+(x/s)?) =1.015m

R=A/P=0.063m

Qereck =AX (R/1m)*# xS x1m/s/n=36l/s
Vimax = Qmax / A=0.056 m/s
PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)
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Minimum width
Freeboard dfree = 150 mm

Minimum required swale width

Whotal,min = 2 X (X + iree) / S + W =1.896 m
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Co.Kildare RM 22/05/2022

SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual
Tedds calculation version 2.0.03

Swale details

Width of swale base w=0.450m
Longitudinal gradient of swale S=0.020
Side slope gradient of swale s=0.330
Manning number n=0.25
Length of swale L=26m

~ ¥
o
Lo

s
1 * T

3
«—450—»

< 1703 >

Cross section of swale

Design rainfall intensity

Location of catchment area Other
Storm duration D =30 min
Return period Period = 2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r=0.271
5-year return period rainfall of 60 minutes duration M5_60min = 18.0 mm
Increase of rainfall intensity due to global warming pcimate = 20 %

Factor Z1 (Wallingford procedure) Z1=0.76

Rainfall for 30min storm with 5 year return period  M5_30mini = Z1 x M5_60min x (1 + peimate) = 16.4 mm
Factor Z2 (Wallingford procedure) Z2=0.83

Rainfall for 30min storm with 2 year return period  M2_30min = Z2 x M5_30mini = 13.7 mm

Design rainfall intensity Imax = M2_30min / D = 27.4 mm/hr

Maximum surface water runoff

Catchment area Acach = 338 m?

Percentage of area that is impermeable p=95%

Maximum surface water runoff Qmax = Acatch X P X lmax = 2.4 I/s

Calculate depth of flow using iteration of Manning's formula

Minimum depth of flow X =57 mm
Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)
Area of flow A= (w+Xx/s)xx=0.035n7?
Perimeter of flow P=w+2x\(2+(x/s)?)=0.812m
Hydraulic radius R=A/P=0.043m
Check flow using Manning equation Qurek =AX (R/1m)*#xS¥2x1m/s/n=25I/s
Maximum velocity of flow Vimax = Qmax / A = 0.069 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)
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Minimum width
Freeboard dfree = 150 mm

Minimum required swale width

Wotal,min = 2 X (X + diree) / S + W= 1.703 m
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SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Swale details

Width of swale base
Longitudinal gradient of swale
Side slope gradient of swale
Manning number

Length of swale

U

w=0.450m
S=0.020
s=0.330
n=0.25
L=11m

5
O

«—450—p]

1631

Design rainfall intensity
Location of catchment area
Storm duration

Return period

Cross section of swale

Other
D =30 min
Period = 2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r=0.271
5-year return period rainfall of 60 minutes duration M5_60min = 18.0 mm

Increase of rainfall intensity due to global warming pcimate = 20 %

Factor Z1 (Wallingford procedure)

Rainfall for 30min storm with 5 year return period

Factor Z2 (Wallingford procedure)

Rainfall for 30min storm with 2 year return period

Design rainfall intensity

Maximum surface water runoff
Catchment area

Z1=0.76

Z2=0.83

Imax = M2_30min / D = 27.4 mm/hr

Acach = 220 113

Percentage of area that is impermeable p=95%

Maximum surface water runoff

Qmax = Acatch X P X Imax = 1.6 I/s

Calculate depth of flow using iteration of Manning's formula

Minimum depth of flow

Area of flow
Perimeter of flow
Hydraulic radius

Check flow using Manning equation

Maximum velocity of flow

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)

X =45 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

A= (w+x/s)xx=0.026 n?

P=w+2xV(x2+(x/s)?) =0.736m

R=A/P=0.036 m

Tedds calculation version 2.0.03

!
»|15
v

M2_30min =Z2 x M5_30mini = 13.7 mm

M5_30mini =Z1 x M5_60min x (1 + peimate) = 16.4 mm

Qcheck:AX(R/].mZ/SXSUZle/S/n:].ﬁVS

Vimax = Qmax /A=0.061m/s
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Minimum width
Freeboard dfree = 150 mm

Minimum required swale width

Wotal,min = 2 X (X + diree) / S + W= 1.631 m
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SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Swale details

Width of swale base
Longitudinal gradient of swale
Side slope gradient of swale
Manning number

Length of swale

w=0.450m
S =0.008
s=0.330
n=0.25
L=33m

<450 p

1726

Design rainfall intensity
Location of catchment area
Storm duration

Return period

Cross section of swale

Other
D =30 min
Period =2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r=0.271
5-year return period rainfall of 60 minutes duration M5_60min = 18.0 mm
Increase of rainfall intensity due to global warming pcimate = 20 %

Factor Z1 (Wallingford procedure)

Rainfall for 30min storm with 5 year return period

Factor Z2 (Wallingford procedure)

Rainfall for 30min storm with 2 year return period

Design rainfall intensity

Maximum surface water runoff
Catchment area

Z1=0.76

72=0.83

M2_30min =Z2 x M5_30min; = 13.7 mm

Imax = M2_30min / D = 27.4 mm/hr

Acatch = 240 m?

Percentage of area that is impermeable p=95%

Maximum surface water runoff

Qmax = Acatch X P X Imax = 1.7 I's

Calculate depth of flow using iteration of Manning's formula

Minimum depth of flow

Area of flow
Perimeter of flow
Hydraulic radius

Check flow using Manning equation

Maximum velocity of flow

X =60 mm

Tedds calculation version 2.0.03

M5_30mini = Z1 x M5_60min x (1 + Peimate) = 16.4 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

A= (w+x/s)xx=0.038 n?

P=w+2x\(+(x/s)?)=0.836m

R=A/P=0.046m

Queck =AX(R/1 M xS2x1m/s/n=18I/s

Vimax = Qmax / A = 0.045 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)
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Minimum width
Freeboard dfree = 150 mm

Minimum required swale width

Wotal,min = 2 X (X + diree) / S + W= 1.726 m
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SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Swale details

Width of swale base
Longitudinal gradient of swale
Side slope gradient of swale
Manning number

Length of swale

i

«—450—»

Tedds calculation version 2.0.03

w=0.450m
S=0.016
s=0.330
n=0.25
L=19m

0

ﬂi
15

7

1583

Cross section of swale

Design rainfall intensity

Location of catchment area

Storm duration

Return period

Ratio 60 min to 2 day rainfall of 5 yr return period
5-year return period rainfall of 60 minutes duration
Increase of rainfall intensity due to global warming
Factor Z1 (Wallingford procedure)

Rainfall for 30min storm with 5 year return period
Factor Z2 (Wallingford procedure)

Rainfall for 30min storm with 2 year return period
Design rainfall intensity

Maximum surface water runoff
Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

Other

D =30 min

Period =2 yr

r=0.271

M5 _60min =18.0 mm

Pciimate = 20 %

Z1=0.76

M5_30mini = Z1 x M5_60min x (1 + Peimate) = 16.4 mm
72=0.83

M2_30min = Z2 x M5_30min; = 13.7 mm
Imax = M2_30min / D = 27.4 mm/hr

Acatch = 140 m?
p=95%
Qmax = Acatch X P X Imax = 1.0 I's

Calculate depth of flow using iteration of Manning's formula

Minimum depth of flow

X =37 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Area of flow

Perimeter of flow

Hydraulic radius

Check flow using Manning equation
Maximum velocity of flow

A= (W+x/s)xx=0.021 n?
P=w+2x\(+ (x/s)?) =0.686 m
R=A/P=0.030m

Queck =AX(R/1 M xS2x1m/s/n=1.01/s
Vimax = Qmax / A = 0.049 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)
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Minimum width
Freeboard dfree = 150 mm

Minimum required swale width

Wotal,min = 2 X (X + iree) / S + W =1.583 m
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SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Swale details

Width of swale base
Longitudinal gradient of swale
Side slope gradient of swale
Manning number

Length of swale

w=0.450m
S=0.015
s=0.330
n=0.25
L=17m

Tedds calculation version 2.0.03

.
M

3

«—450—»

T

Design rainfall intensity
Location of catchment area
Storm duration

Return period

1675 >

Cross section of swale

Other
D =30 min
Period =2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period

r=0.271

5-year return period rainfall of 60 minutes duration M5_60min = 18.0 mm
Increase of rainfall intensity due to global warming pcimate = 20 %

Factor Z1 (Wallingford procedure)

Rainfall for 30min storm with 5 year return period

Z1=0.76

Factor Z2 (Wallingford procedure)

Rainfall for 30min storm with 2 year return period

Design rainfall intensity

Maximum surface water runoff
Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

Z2=0.83
M2_30min =Z2 x M5_30mini = 13.7 mm
Imax = M2_30min / D = 27.4 mm/hr

Acatch = 250 m?
p=95%
Qmax = Acatch X P X Imax = 1.8 I's

Calculate depth of flow using iteration of Manning's formula

Minimum depth of flow

Area of flow

Perimeter of flow

Hydraulic radius

Check flow using Manning equation
Maximum velocity of flow

X =52 mm

A= (w+Xx/s)xx=0.032 n?
P=w+2xV(x+(x/s)?)=0.782m
R=A/P=0.040m

M5_30mini =Z1 x M5_60min x (1 + pcimate) = 16.4 mm

Qurek =AX(R/1mPPxS2x1m/s/n=181/s

Vimax = Qmax / A = 0.057 m/s

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)
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Minimum width
Freeboard dfree = 150 mm

Minimum required swale width

Wotal,min = 2 X (X + diree) / S + W= 1.675m
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SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Swale details

Width of swale base
Longitudinal gradient of swale
Side slope gradient of swale
Manning number

Length of swale

N

w=0.450m
S=0.020
s=0.330
n=0.25
L=21m

Tedds calculation version 2.0.03

8
o«

3
—»15

«—450—», +

Design rainfall intensity
Location of catchment area
Storm duration

Return period

150 >

Cross section of swale

Other
D =30 min
Period =2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r=0.271
5-year return period rainfall of 60 minutes duration M5_60min = 18.0 mm
Increase of rainfall intensity due to global warming pcimate = 20 %

Factor Z1 (Wallingford procedure)

Rainfall for 30min storm with 5 year return period

Factor Z2 (Wallingford procedure)

Rainfall for 30min storm with 2 year return period

Design rainfall intensity

Maximum surface water runoff
Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

Z1=0.76

72=0.83

Imax = M2_30min / D = 27.4 mm/hr

Acatch = 165 m?
p=95%
Qmax = Acatch X P X Imax = 1.2 I's

Calculate depth of flow using iteration of Manning's formula

Minimum depth of flow

Area of flow

Perimeter of flow

Hydraulic radius

Check flow using Manning equation
Maximum velocity of flow

X =38 mm

A= (W+x/s)xx=0.022 n?

P=w+2x\(+ (x/s)?)=0.693m

R=A/P=0.031m

M2_30min = Z2 x M5_30min; = 13.7 mm

M5_30mini = Z1 x M5_60min x (1 + Peimate) = 16.4 mm

Queck =AX(R/1 M xS2x1m/s/n=12l/s

Vmax = Qmax / A=0.055m/s

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)
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Minimum width
Freeboard dfree = 150 mm

Minimum required swale width

Whotal,min = 2 X (X + diree) / S + W =1.590 m
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SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Tedds calculation version 2.0.03

Swale details

Width of swale base w=0.750m

Longitudinal gradient of swale S =0.008

Side slope gradient of swale s=0.330

Manning number n=0.25

Length of swale L=14m
(]
Lo
«—

2 v
750 >
< 2051 >

Design rainfall intensity

Cross section of swale

Location of catchment area Other
Storm duration D =30 min
Return period Period = 2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r=0.271

5-year return period rainfall of 60 minutes duration M5_60min = 18.0 mm

Increase of rainfall intensity due to global warming pcimate = 20 %

Factor Z1 (Wallingford procedure) Z1=0.76

Rainfall for 30min storm with 5 year return period ~ M5_30mini = Z1 x M5_60min x (1 + Pimate) = 16.4 mm
Factor Z2 (Wallingford procedure) Z2=0.83

Rainfall for 30min storm with 2 year return period  M2_30min = Z2 x M5_30mini = 13.7 mm

Design rainfall intensity

Maximum surface water runoff
Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

Imax = M2_30min / D = 27.4 mm/hr

Acatch = 500 m?
p=80%
Qmax = Acatch X P X Imax = 3.0 I's

Calculate depth of flow using iteration of Manning's formula

Minimum depth of flow

Area of flow

Perimeter of flow

Hydraulic radius

Check flow using Manning equation
Maximum velocity of flow

X =65 mm

A= (w+Xx/s)xx=0.061n?
P=w+2xV02+(x/s)?)=1.163m
R=A/P=0.053m

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Queck =AX(R/1mPPxS2x1m/s/n=3.1l/s

Vmax = Qmax / A =0.050 m/s
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Minimum width
Freeboard

Minimum required swale width

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)

diree = 150 mm
Wotalmin = 2 X (X + diree) / S + W=2.051 m
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SWALE AND FILTER STRIP DESIGN
In accordance with CIRIA publication C753 - The SUDS Manual
Tedds calculation version 2.0.03
Swale details
Width of swale base w=0.750m
Longitudinal gradient of swale S=0.020
Side slope gradient of swale s=0.330
Manning number n=0.25
Length of swale L=65m
o
)
—
2 v

e

< 750 > +

>

Design rainfall intensity
Location of catchment area
Storm duration

Return period

Ratio 60 min to 2 day rainfall of 5 yr return period
5-year return period rainfall of 60 minutes duration
Increase of rainfall intensity due to global warming

Factor Z1 (Wallingford procedure)

Rainfall for 30min storm with 5 year return period

Factor Z2 (Wallingford procedure)

Rainfall for 30min storm with 2 year return period

Design rainfall intensity

Maximum surface water runoff
Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

2040 >

Cross section of swale

Other

D =30 min

Period =2 yr

r=0.271

M5 _60min =18.0 mm

Pciimate = 20 %

Z1=0.76

M5_30mini = Z1 x M5_60min x (1 + Pimate) = 16.4 mm
72=0.83

M2_30min =Z2 x M5_30min; = 13.7 mm
Imax = M2_30min / D = 27.4 mm/hr

Acatch = 750 m?
p=80%
Qmax = Acatch X P X Imax = 4.6 I's

Calculate depth of flow using iteration of Manning's formula

Minimum depth of flow

Area of flow

Perimeter of flow

Hydraulic radius

Check flow using Manning equation
Maximum velocity of flow

X=63mm
Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)
A= (W+x/s)xx=0.059 n?
P=w+2x\(+(x/s))=1151m
R=A/P=0.051m
Queck =AX(R/1 M xS2x1m/s/n=461/s
Vmax = Qmax / A = 0.077 m/s
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Minimum width
Freeboard

Minimum required swale width

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)

diree = 150 mm
Whotal,min = 2 X (X + dfree) / S+w= 2040 m
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SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Swale details

Width of swale base
Longitudinal gradient of swale
Side slope gradient of swale
Manning number

Length of swale

w=0.750m
S=0.020
s=0.330
n=0.25
L=16m

< 750 >

Design rainfall intensity
Location of catchment area
Storm duration

Return period

1911

Cross section of swale

Other
D =30 min
Period = 2 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r=0.271

5-year return period rainfall of 60 minutes duration M5_60min = 18.0 mm

Increase of rainfall intensity due to global warming pcimate = 20 %

Factor Z1 (Wallingford procedure)

Rainfall for 30min storm with 5 year return period

Factor Z2 (Wallingford procedure)

Rainfall for 30min storm with 2 year return period

Design rainfall intensity

Maximum surface water runoff
Catchment area

Percentage of area that is impermeable

Maximum surface water runoff

Z1=0.76

Z2=0.83

M2_30min =Z2 x M5_30mini = 13.7 mm

Imax = M2_30min / D = 27.4 mm/hr

Acach = 365 113
p=80%

Qmax = Acatch X P X Imax = 2.2 I/s

Calculate depth of flow using iteration of Manning's formula

Minimum depth of flow

Area of flow
Perimeter of flow
Hydraulic radius

X =42 mm

Tedds calculation version 2.0.03

—»| je-42
> 1504
v

M5_30mini =Z1 x M5_60min x (1 + peimate) = 16.4 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

A= (w+x/s)xx=0.036 n?
P=w+2xV(2+(x/s)? =1.015m

R=A/P=0.036 m

Check flow using Manning equation
Maximum velocity of flow

Qcheck:Ax(Rllm)2/3x8”2><1m/s/n:2.2 I/s

Vimax = Qmax /A=0.061m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)




Project
Kilternan Vilage

Job Ref.
2104

Roger Mullarkey & Associates Section Sheet no./rev.
Duncreevan Swale 13 2
Kilcock Calc. by Date Chk'd by Date App'd by Date
Co.Kildare RM 22/05/2022
Minimum width
Freeboard dfree = 150 mm

Minimum required swale width

Wotal,min = 2 X (X + diree) / S + W= 1911 m
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Appendix 12.3

StormTech Calculations and Information




StormTech' Subsurface Stormwater Management

The advanced design of StormTech s chambers allows stormwater Product Features and Benefits
professionals to create more profitable, environmentally sound

installations. Compared with other subsurface systems, StormTechs
innovative chambers offer lower overall installed costs, superior
design flexibility and enhanced long-term performance.

The advanced features and innovative technology of StormTech
chambers streamline installations while lowering overall installed
costs. StormTech chambers offer these unique advantages:

- Lightweight, two people can install chambers quickly and
Superior Design Flexibility easily, saving time and money

for Optlmal Land Use - Extensive product research & development and rigorous

StormTech chambers are ideal for commercial, municipal and res- testing ensure long term reliability and performance
idential applications. One of the key advantages of the StormTech
chamber system is design flexibility. StormTech chambers can be
configured into beds or trenches, in centralized or decentralized

layouts to fit on nearly any site. - The chamber length can be cut in 6.5" (165 mm) increments —
reducing waste and optimizing the use of available space

- Versatile product design accommodates a wide range of site
constraints with cost-effective system designs

- Injection molded polypropylene ensures precise control of
wall thickness and product consistency

« Isolator Row — a patent pending technique to inexpensively
enhance total suspended solids (TSS) removal and provide
easy access for inspection and maintenance

- Corrugated Arch Design - a proven geometry for structural
integrity under H-20 live loads and deep burial loads, also
provides high storage capacity

L to R: SC-310 chamber and SC-740 chamber

Typical Cross Section Detail (not to scale)

STORMTECH END CAP GRANULAR WELL GRADED SOIL/AGGREGATE MIXTURES,
<35% FINES. COMPACT IN 6" (152 MM) LIFTS TO 95% PROCTOR
STORMTECH CHAMBER DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS
3/4 - 2-INCH (19-50 MM) WASHED, IN STORMTECH'S DESIGN MANUAL, INSTALLATION MANUAL,
CRUSHED, ANGULAR STONE OR WWW.STORMTECH.COM.

AASHTO M288 CLASS 2
NON-WOVEN GEOTEXTILE
ALL AROUND STONE

PAVEMENT
—

i
I ,/ FOR UNPAVED INSTALLATION WHERE RUTTING FRDM VEHICLES g 96"
*‘\ \ \m\ \ ‘W MAY OCCUR, INCREASE COVER TO 24 INCHES (610[MM) | 18" (457 MIM) (2438 MM)
—l = MIN. M

AX.
1] \m\ | ‘H szl SR 0?9%0@%UO%%UO%%UO%%UO%%UO%%UO%%UO%E 6" (150 MM) MIN. | 1
il O QJ ." & .‘ \\/ = o o = Q‘

TN TN ANy

EI=]) 5 0 o o) . ooo 5 L= 30" (762 MM) SC-740

\ S B500~0S "

—[[=4 = gy SO\ o%oo — JH 16" (406 MM) SC-310

‘ ‘ ‘7‘ ‘ OOOO

syerte
e o NOSQ%) DEPTH OF STONE
‘ o(\;}oo ﬂ%oo m;)oo m%oo s g — TO BE DETERMINED
ffffffffffff o e e - BY DESIGN ENGINEER*
:Mﬁﬂﬁﬂﬁﬂﬁﬂﬁﬁﬁﬂﬁ \ \m\ | \m\ \ \m\ \ \r\ I m\ | \mﬂﬁﬂﬁﬂﬁﬂﬁﬂﬁﬂﬂ =
EEEEEEEE = ] =T
T

DESIGN ENGINEER IS RESPONSIBLE FOR

ENSURING SUITABILITY OF SUBGRADE SOILS*

—~=6" (152 MM) MIN. 12" MIN. (305 MM) TYP.

2 Call StormTech at 888.892.2694 for technical and product information or visit www.stormtech.com



Detention-Retention-Recharge

The StormTech SC-740 chamber optimizes storage volumes in relatively small footprints by providing 2.2 ft*/ft* (0.67 m*/m?) (minimum) of
storage. This can decrease excavation, backfill and associated costs. The StormTech SC-310 chamber is ideal for systems requiring low-rise
and wide-span solutions. The chamber allows the storage of large volumes, 1.3 ft¥/ft’ (0.4 m*/m?) (minimum), at minimum depths.

StormTech SC-740 Chamber

(not to scale)

Nominal Chamber
Specifications

Size (L x W x H)
85.4" x 51.0" x 30.0"
(2169 x 1295 x 762 mm)

Chamber Storage
45.9 ft* (1.30 m)

Minimum Installed Storage*
749t (2.12 m)

Weight
74.0 Ibs (33.6 kg)

Shipping

30 chambers/pallet
60 end caps/pallet
12 pallets/truck

StormTech SC-310 Chamber

(not to scale)

Nominal Chamber
Specifications

Size (L x W x H)
85.4"x 34.0"x 16.0"
(2169 x 864 x 406 mm)

Chamber Storage
14.7 ft* (0.42 m’)

Minimum Installed Storage*
31.0ft° (0.88 mv)

Weight
37.0 Ibs (16.8 kg)

Shipping

41 chambers/pallet
108 end caps/pallet
18 pallets/truck

ACCEPTS 4" (101 MM)
SCH 40 PIPE FOR OPTIONAL
INSPECTION PORT

< 7" (2304 MM -
24" (610 MM) DIA. MAX \ 90.7" (230 ) !

SC-740 end cap

}‘7 85.4" (2169 MM) INSTALLED 4—-{

NN
I \Q{ ‘\!i \&; i!i ! al' ‘H I ! al |

4 B /| q N
= \ RO ) = RO (=) RO |

|

|

30.0" !
(762 MM) ‘
|

||

1

-~ 510" (1205 MM) |

SC-740 chamber

ACCEPTS 4" (101 MM)
SCH 40 PIPE FOR OPTIONAL
INSPECTION PORT

f
°/ A

FSH 1" (305 MM)A

(152 MM DIA. MAX
§c-31o end cap

16.0"
(406 MM)

= 34.0" (864 MM)—=

SC-310 chamber

*This assumes a minimum of 6 inches (152 mm) of stone below, above and between chamber rows.

Call StormTech at 888.892.2694 for technical and product information or visit www.stormtech.com 3



Advanced Technical Assistance

Structural StormTech s technical support staff is available to provide assistance
Performance to engineers, contractors and developers. Please contact one of our
for Greater engineers or product managers to discuss your particular applica-
Long-Term tion. A wide variety of technical support material is available in print,
Reliability electronic media or from our website at www.stormtech.com. For

StormTech developed a
state of the art chamber
design through:

any questions, please call StormTech at 888-892-2694.

Fabricated End Caps s

- Collaboration with world-renowned experts of buried drainage )
Contact StormTech for details.

structures to develop and evaluate the structural testing program

and product design
- Designing chambers to exceed AASHTO LRFD design speci-

fications for HS-20 live loads and deep burial earth loads f
+ Subjecting the chambers to rigorous full scale

testing, under severe loading conditions to
verify the AASHTO safety factors for live load
and deep burial applications

StormTech continues
to conduct research
and consult with
outside experts to
meet customer needs
for alternative back-
fill materials, designs
for special loadings
and other technical
solutions.

L

Stormilech

Detention « Retention « Recharge
Subsurface Stormwater Management™

20 Beaver Road, Suite 104 | Wethersfield | Connecticut | 06109
860.529.8188 | 888.892.2694 \ fax 866.328.8401 \Www.stormtech.com

Printed in U.S.A. © Copyright. All rights reserved. StormTech LLC, 2005 Printed on recycled paper @ S030205-4
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Appendix 12.4

OPW PFRA Map.No.2019/MAP/221/A
(Not to scale at A3)




No Fluvial Data Available For Area

Location Plan :

© Government of Ireland
Osi permit number EN-002-1011

Legend:
Flood Extents
I Fuuvial - Indicative 1% AEP (100-yr) Event

H
@g \ Kiltérnan Village
- .
\F Location
4 Fluvial - Extreme Event
Coastal - Indicative 0.5% AEP (200-yr) Event
@ Coastal - Extreme Event

Pluvial - Indicative 1% AEP (100-yr) Event

Pluvial - Extreme Event

- Groundwater Flood Extents
- Lakes / Turloughs
PFRA Outcomes

* Probable Area for Further Assesment

* Possible Area for Further Assesment

% i Important User Note:
The flood extents shown on these maps are based on broad-
[ scale simple analysis and may not be accurate for a specific
location. Information on the purpose, development and
limitations of these maps is available in the relevant reports
(see www.cfram.ie). Users should seek professional advice if

they intend to rely on the maps in any way.

If you believe that the maps are inaccurate in some way please
forward full details by contacting the OPW (refer to PFRA
Information leaflets or ‘Have Your Say’ on www.cfram.ie).

Ireland

Office of Public Works
Jonathon Swift Street
Trim

Co Meath

Project :

PRELIMINARY FLOOD RISK ASSESMENT (PFRA)

Map :
PFRA Indicative extents and outcomes
- Draft for Consultation

Figure By :  PJW Date : July2011
Checked By : MA Date : July 2011
Figure No. Revision
2019/ MAP/ 221 /A 0
Drawing Scale : 1:50,000 Plot Scale : 1:1 @ A3

05025 0 0.5 1 15 2 2.5 3 3.5 4 4.5 5
"™ 1Kilometers
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Appendix 12.5

UK SuDS.com Report




Print Close Report

z HR Wal.lingfmfd

Greenfield runoff rate

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

Calculated by: Roger Mullarkey Site Details

) . . Latitude: 53.23799° N
Site name: Kilternan Village

. . Longitude: 6.19357° W
Site location: Kilternan
This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria .
in line with Environment Agency guidance “Rainfall runoff management for developments”, Reference: 1600766165
SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-statutory standards for SuDS
(Defra, 2015). This information on greenfield runoff rates may be the basis for setting consents for ~ Date: May 16 2022 12:42

the drainage of surface water runoff from sites.

Runoff estimation approach |H124
Site characteristics

Total site area (ha): 9.92
Methodology

Qgar estimation method: | Calculate from SPR and SAAR

SPR estimation method: Calculate from SOIL type

Soil characteristics Default Edited

SOIL type: 5 3

HOST class: N/A N/A
SPR/SPRHOST: 0.53 0.37
Hydrological characteristics Default Edited
SAAR (mm): 1019 1019
Hydrological region: 12 12
Growth curve factor 1 year: 0.85 0.85
Growth curve factor 30 years: 213 2.13
Growth curve factor 100 years: 2.61 2.61
Growth curve factor 200 years: 2.86 2.86
Greenfield runoff rates Default Edited
Qgar (/s): 96.45 44.22

1in 1 year (I/s): 81.98 37.59

1in 30 years (I/s): 205.43 94.19

1in 100 year (I/s): 251.73 115.41

1in 200 years (I/s): 275.84 126.47

Notes

(1) Is Qpar < 2.0 I/s/ha?

When Qgar is < 2.0 I/s/ha then limiting discharge rates are set
at 2.0 I/s/ha.

(2) Are flow rates < 5.0 I/s?

Where flow rates are less than 5.0 I/s consent for discharge is
usually set at 5.0 I/s if blockage from vegetation and other
materials is possible. Lower consent flow rates may be set
where the blockage risk is addressed by using appropriate
drainage elements.

(3) Is SPR/SPRHOST = 0.3?

Where groundwater levels are low enough the use of
soakaways to avoid discharge offsite would normally be
preferred for disposal of surface water runoff.

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




lential/Commercial Development at
rnan Village, Kilternan, Dublin 18

> 1 Storm Water Audit
81-PUNCH-XX-XX-RP-C-0001

2022



Technical Director

PUNCH Consulting Engineers

Residential/Commercial Development at Kilternan Village
Stage 1 Storm Water Audit

001

oo | o

1022 J Fennell MC Daly MC Daly
022 J Fennell MC Daly MC Daly
ay 2022
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Residential/ Commercial Development at Kilternan Village
Stage 1 Storm Water Audit

............................................................... i
............................................................... ii
............................................................... A
............................................................... A
............................................................... A

1.3 = 0T T - A
1.4 DocumeNnts REVIEWE .. ..uuuiiiii ittt e e e s seae s e e aneas B

2 Stage 1 Audit FINdings.....ooiuieiiiiii i e C
2.1 General Requirements as per DLRCC County Development Plan 2022-2028 Stormwater Audit

g o0 =T LT T o
2.2 DLRCC 2022 Development Plan - Stormwater Audit Procedure..........cccoiiiiiiiiiiiinniniinnnn. F
2.3 Roads, Carparks & LandsCaping ...ccoieiiriieiitttiicei e e isiisaeetteasesaanannansnsannseeasanns H
2.3.1  Permeable Paving ....cceeieiiriiiiiiie ettt et e re rr e e e a e e ans H
2.3.2 Roads surfacing/Porous Asphalt.........coceieiieiiiiiiiiii i i erererennarananes H
2.3.4 Bypass Interceptors - SpecifiCation ....iviieieiieiiire i eiiireriane s eaa e e e raaaes H
2.3.5 Silt Trap SUmp Chambers. ..o e e et e e cice e aeaaaaas H
2.3.6 CBR Values - Permeable Paving ... ieee e e e cec e eeaaanas H
2.3.7  HydrobraKe ... ...ooonniiiiiti ittt et re e e e re e ee e an e |
2.3.8 Tree Root Structural Cell Systems/ Podium Landscaping......cceveiiinrenicineeireinranecianneens |
2.3.9 Manhole SW MR26 . ... ettt anean I

2.4 Buildings/Residential Units .....ooiiiiiiiiiii i i e et iee e rasee s as e eaecarannnnnn |
2.4.1 Green Roof Co-ordination .......uoiueiiiiiiiiiiiiiii i e e |
2.4.2 Rainwater Harvesting Tanks .....ccuceiiiiriiiiiiiireieaerenaeereraeeerenarenreraraneerannnees |
Appendix A Drawings and Documents Examined by the Auditor ........c.coeiiiiiiiiiiiiiiiiiiieieee, J
Appendix B Site Layout with Stage 1 Audit Findings........coviiiiiiiiiiiiiiiiii i e e eaeas K
Appendix C  Storm Water Audit Feedback FOrm .......c.ciiiiiiiiiiiiiiiiiiiiiei i e e cee i raeeaas L
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Residential/ Commercial Development at Kilternan Village
Stage 1 Storm Water Audit

udit carried out for a proposed Strategic Housing
it Kilternan Village, Kilternan, Dublin 18.

1.2 Site Details

The site is located at Wayside, Enniskerry Road, Kilternan, Dublin 18 and is approximately 10.7 hectares
in area. The proposed development comprises a mixed-use development consisting of 383 no. residential
units and a neighbourhood centre incorporating c¢.2,512 sgm of creche, office, medical, retail and
community use. The site is bordered by a fuel station and residential developments to the south,
Enniskerry road to the West, a mix of commercial and residential to the north, and residential /
greenfield sites to the east. The land generally falls from southwest to northeast, with the slope
increasing to c.1/10 gradient on the eastern boundary. The proposed road levels within the area range
from 135m (site entrance) to 143m (western boundary) OD Malin and the proposed dwellings on site range
from 136m to 143m OD Malin.

1.3 Report Details

The audit was carried out by PUNCH Consulting Engineers between the dates of 23 May 2022 and 25 May
2022.

This Stage 1 Audit has been carried out in accordance with the Dun Laoghaire-Rathdown County Council
(DLRCC) Stormwater Audit Procedure as per the Dun Laoghaire-Rathdown County Development Plan 2022-
2028 Appendix 7. The auditor has examined only those issues within the design relating to storm water
drainage implications of the scheme and has therefore not examined or verified the compliance of the
design to any other criteria.

Appendix A contains copies of drawings examined by the auditor. The drawings in Appendix B correspond
to the Stage 1 Audit findings outlined in Section 2 of this report. Appendix C contains the Surface Water
Audit Feedback form.

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

222181-PUNCH-XX-XX-RP-C-0001 Pe



Residential/ Commercial Development at Kilternan Village

Stage 1 Storm Water Audit

“this audit;

1D1
2D1

)1
8. RMA 2104-13 Catchment Interception and |
9. RMA 2104-14 SuDS Details Sheet 1 D1
10. RMA 2104-15 Attenuation Tank Details D1
11. RMA 2104-16 Road Details D1
12. RMA 2104-17 Manhole Details D1
13. RMA 2104-18 Water and Drainage Phasing [
14. RMA 2104-23 SW Longitudinal Sections - Sh
15. RMA 2104-24 SW Longitudinal Sections - Sh
16. RMA 2104-25 SW Longitudinal Sections - Sh
17. RMA 2104-26 SW Longitudinal Sections - Sh
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Residential/Commercial Development at Kilternan Village
Stage 1 Storm Water Audit

\CC County Development Plan 2022-2028

the scheme designer’s proposals against the general
pment Plan 2022-2028, Appendix 7, section 7.1.1.

1ape £-1: weneral requirements tor au developments greater than a single house

Addressed by
Scheme Designer?

Requirements as per DLRCC 2022-2028 Development Plan

Climate Change

e All developments must apply a minimum factor of 1.2 to their drainage

design and attenuation volumes to accommodate climate change.

Urban Creep

2.1.2 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.

222103

Utility Clash Check

The Scheme Designer must undertake a utilities clash check to ensure all

utilities” vertical and horizontal separation distances can be provided Scheme designer to
throughout the scheme. The Scheme Designer should demonstrate this with confirm.
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.

2.1.4

Private Drains

Where an applicant’s land is crossed by a private drain, the applicant is
responsible for acquiring any rights or permissions necessary to connect to,
or to increase the discharge into, or to build over, or divert, or to ensure
thSS2.3e adequate capacity is not exceeded, or otherwise alter any private
drains not in their exclusive ownership or control, and for ensuring their
adequacy.

Scheme design to
confirm connection is
to a public sewer.

241

N/A - pumping of
2.1.6 Pumping of Surface Water surface water is not
proposed

222181-PUNCH-XX-XX-RP-C-0001 Page C May 2022



2.1.8

2.1.9

2.1.10

2.1.11

2.1.12

71173

Residential/Commercial Development at Kilternan Village
Stage 1 Storm Water Audit

proposal must demonstrate that
Dublin Strategic Drainage Study
rainage Systems (SuDS). The
ropriate to the scale of the
bioretention areas, permeable
rat minimise flows to the public
ition potential.

ections and long-sections, and
| SuDS measures have been
dustry standards and the

L 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

*  Other hydrological parameters

Discharge Rate: Surface Water discharge from a development must be
restricted to 2 l/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). 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

Highlighted as part
of this audit

Highlighted as part
of this audit

N/A - basement
carparking not
provided

Highlighted as part
of this audit

222181-PUNCH-XX-XX-RP-C-0001
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Residential/Commercial Development at Kilternan Village
Stage 1 Storm Water Audit

estimation tool to estimate Qbar
iksuds.com/drainage-calculation-

oposed it should, where possible,
t in/under open space or parking
The preference is for attenuation
treatment within the site. The
landscaping items, such as trees,
items. The Scheme Designer must
ions of the attenuation storage
dimensioned clearances between Y
otner uuities, ana acwat aepuns or 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

2.1.15 Roof Policy of the County Development Plan 2022-2028. Y
Interception and Treatment: The Scheme Designer must demonstrate that
required interception and/or treatment of surface water run-off is achieved
2.1.16 in accordance with GDSDS policy. To be in compliance with GDSDS Volume 2 Y
o 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 To be addressed by
2.1.17 maintenance specification and schedule for the drainage system, including the Scheme Designer
o SuDS measures and attenuation system to dlrcc for approval. This maintenance at Construction
specification and schedule must be included in the Safety File. Stage

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

222181-PUNCH-XX-XX-RP-C-0001 Pe



Residential/ Commercial Development at Kilternan Village
Stage 1 Storm Water Audit

ormwater Audit Procedure Table

‘e Table - Completed by Scheme Designer

maintained or established on site.

ind, species-rich grassland)

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.

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

Intensive green roof or vegetation over structure. Substrate minimum settled depth of
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.
Flower-rich perennial planting.

Hedges (line of mature shrubs one or two shrubs wide).

Hedgerows or double hedgerow of native species (may have an associated ditch and bank)

Groundcover planting.

(30m? per tree)

13,870m?

(20m? per tree)
6,870m?

7,800m?

2,849m?

2,703m?

6,072m?

(238+1,000m
(Native Hedge))

1,238m?

(30% of flower rich
perennials)

2,024m?
Amenity grassland entire area or sections managed for lesser mowing frequencies for -
pollinators (e.g. six week meadow)
Amenity grassland (species-poor, regularly mown lawn). 17,689m?
222181-PUNCH-XX-XX-RP-C-0001 Page F May 2022



Residential/ Commercial Development at Kilternan Village
Stage 1 Storm Water Audit

sins. -
7,200m?

stone) 29,700m?
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1 some private driveways, it should be considered in
>w water to infiltrate to the ground.

e paving along footpaths, bicycle parking, plazas, and

2.3.2 Roads surfacing/Porous Asphalt

Problem: The proposed roads’ surfacing has potential to increase the surface water runoff from the
development.

Recommendation: It is noted that a signhificant portion of the roads and paved areas discharge via SuDs
measures, with only a small area discharging directly to drains. Consider utilising porous asphalt or porous
concrete surfacing throughout the development as a roads surfacing. This would allow surface water
runoff from all areas subject to vehicular traffic to achieve an enhanced environmental quality level as
well as a greater opportunity for infiltration.

2.3.3 Use of Detention Basins

Problem: Detention Basins have not been utilised within the development despite the large extent of
landscaping to the south-west and centre of the site.

Recommendation: Considering the extent of landscaping, it may be feasible to adopt detention basins
in these areas, which would promote greater amenity and biodiversity within the development and
encourage infiltration of surface water. These also have the potential to reduce the size of the
underground storage required.

2.3.4 Bypass Interceptors - Specification
Problem: Bypass Interceptor details have not been included in the documents provided.
Recommendation: Details of bypass interceptors are to be provided to ensure appropriate sizing.

2.3.5 Silt Trap Sump Chambers

Problem: Silt traps (or catch-pit manholes) should be included downstream of swales or filter drains to
prevent silt build-up in the carrier drains and attenuation tank downstream of the SuDS elements.

Recommendation: Consider including silt traps (or catch-pit manholes) downstream of swales and filter
drains.

2.3.6 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.
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site at detailed design stage to allow for appropriate
i be carried out in accordance with BS 1377-4:1990.
ts, which would typically warrant additional capping
rnative strengthening system such layers of geogrid to

lefined.

Recommendation: The orifice size of the Hydrobrake required is not defined. We recommend the use of
a flow control device with an orifice no less than 50mm diameter for maintenance purposes and to ensure
timely drain down time.

2.3.8 Tree Root Structural Cell Systems/ Podium Landscaping

Problem: There is potential to increase the amount of landscaping, including tree root structured cell
systems, within the paving areas.

Recommendation: There are large open spaces that are proposed to be surfaced with paving. These
areas could be broken up with planters, in line with the landscaping/SuDS proposals. The surrounding
paving areas could be drained to these proposed planters.

2.3.9 Manhole SW Mh26
Problem: The manhole chamber and lid appear to clash with a raised table ramp.

Recommendation: Consider revising the drainage layout at detailed design stage so that all manholes

take into the account the surrounding infrastructure and landscape proposals.

2.4 Buildings/Residential Units

2.4.1 Green Roof Co-ordination

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

Recommendation: Confirm co-ordination has been carried out.
2.4.2 Rainwater Harvesting Tanks

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

Recommendation: Consider incorporating rainwater harvesting tanks.
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Appendix B Site Layout with Stag
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Appendix C Storm Water Audit Fe
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Bypass nss rance

APPLICATION

Bypass separators are used when it is considered an acceptable risk
not to provide full treatment, for very high flows, and are used, for
example, where the risk of a large spillage and heavy rainfall occurring
at the same time is small, e.g.

B Surface car parks.

B Roadways.

B Lightly contaminated commercial areas.

PERFORMANCE

Klargester were one of the first UK manufacturers to have separators
tested to EN 858-1. Klargester have now added the NSB bypass
range to their portfolio of certified and tested models. The NSB number
denotes the maximum flow at which the separator treats liquids.

The British Standards Institute (BSI) tested the required range of
Kingspan Klargester Bypass separators and certified their performance
in relation to their flow and process performance assessing the effluent
qualities to the requirements of EN 858-1. Klargester bypass separator
designs follow the parameters determined during the testing of the
required range of bypass separators.

Each bypass separator design includes the necessary volume
requirements for:

®  Qil separation capacity. ® Qil storage volume.

B Silt storage capacity. B Coalescer.

The unit is designed to treat 10% of peak flow. The calculated

drainage areas served by each separator are indicated according to B The drain invert iniet depth.

the formula given by PPG3 NSB = 0.0018A(m2). Flows generated by B Pipework type, size and orientation.
higher rainfall rates will pass through part of the separator and bypass

the main separation chamber.

Class | separators are designed to achieve a concentration of 5mg/litre
of oil under standard test conditions.

Catchment Area "2"-Tank 6 |
SIZES AND SPECIFICATIONS

UNIT Flﬂ'ﬂ)??l&”‘ DRAINAGE STORAGE UNIT UNITDIA.  ACCESS BASETO  BASETO  STANDARD  MIN. INLET STANDARD

NOMINAL  (I/s) (I/s)  AREA(m?) CAPACITY (litres) LENGTH (mm)  (mm) SHAFT  INLET INVERT OUTLET FALL ACROSS INVERT  PIPEWORK
SIZE 7 SILT OIL DIA. (mm) (mm) INVERT (mm) (mm) DIA.
NSBPOO3 30 1670 300 45 1700 1350 600 1420 1320 100 500 160
NSBPOD4 45 45 2500 450 60 1700 1350 600 1420 1320 100 500 160
NSBPOO6 6 60 333 600 90 1700 1350 600 1420 1320 100 500 160
NSBEOI0 10 100 5560 1000 150 2069 1220 750 1450 1350 100 1700 35
NSBEO1S 15 150 8335 1500 225 2941 1220 150 1450 1350 100 100 35
NSBEOZ0 20 200 1 2000 300 3893 1220 150 1450 1350 100 100 315
NSBEO25 25 250 13890 2500 315 3575 1420 150 1680 1580 100 100 315
NSBED3D 30 300 16670 3000 450 4265 1420 750 1680 1580 100 100 450
NSBEQ40 40 400 22222 4000 600 3230 1920 600 2185 2035 150 1000 500
NSBEDS0 50 500 2178 5000 750 3960 1520 600 2185 2035 150 1000 600
E075 7% 750 41667 7500 1125 5841 1920 600 2235 2035 200 950 675
100 1000 55556 10000 1500 7661 1920 600 235 2035 200 950 150
HEBHK 125 1250 69444 12500 1875 9548 1920 600 2235 2035 200 950 150

Catchment Area "A"-Tank 1

hamber construction  * Some units have more than one access shaft — diameter of largest shown.

SK3 - Bypass Inteceptors




Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm)

Invert Level (m) 139.920

Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (l/s) Control Points Head (m) Flow (l/s)
Design Point (Calculated) 1.450 4.0 Kick-Flo® 0.786 3.0
Flush-Flo™ 0.385 3.8 |Mean Flow over Head Range - 3.4

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

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (l/s)
0.100 2.7 1.200 3.7 3.000 5.6 7.000 8.4
0.200 3.5 1.400 3.9 3.500 6.0 7.500 8.6
0.300 3.7 1.600 4.2 4.000 6.4 §.000 8.9
0.400 3.8 1.800 4.4 4.500 6.8 8.500 9.2
0.500 3.7 2.000 4.6 5.000 7.1 9.000 9.4
0.600 3.6 2.200 4.9 5.500 7.5 9.500 9.7
0.800 3.0 2.400 5.1 6.000 7.8
1.000 3.4 2.600 5.2 6.500 8.1

Hydro-Brake® Optimum Manhole: 548, DS/PN: $6.005, Volume (m?3): 17.9

Unit Reference MD-SHE-0207-2500-1850-2500

Design Head (m) 1.850

Design Flow (1/s) 25.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm)

Invert Level (m) 138.708

Minimum Outlet Pipe Diameter (mm) 225

Suggested Manhole Diameter (mm) 1800
Control Points Head (m) Flow (l/s) Control Points Head (m) Flow (l/s)
Design Point (Calculated) 1.850 25.0 Kick-Flo® 1.178 20.2
Flush-Flo™ 0.546 25.0|Mean Flow over Head Range - 21.7

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

SK4/1 - Orifice Diameters

©1982-2020 Innovyze




Roger Mullarkey & Associates

Duncreevan Kiltern:
Kilcock Stage 3
Co. Kildare, Ireland All Criti
Date 22/05/2022 20:44 Designe
File Kilternan Planning D1 May 22.MDX Checke
Innovyze Networ

Hydro-Brake® Optimum Manhole: §

Depth (m) Flow (1/s) |Depth (m) Flow (1/s]

0.100 7.1 1.200 20.:

0.200 19.8 1.400 21.!

0.300 23.5 1.600 23.:

0.400 24.6 1.800 24,

0.500 25.0 2.000 25,1
Control Points Head (m) Flow (l/s) Control Points Head (m) Flow (l/s)
Design Point (Calculated) 1.850 2.0 Kick-Flo® 0.519 1.1
Flush-Flo™ 0.255 1.4 |Mean Flow over Head Range - 1.5

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

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (l/s)
0.100 1.2 1.200 1.6 3.000 2.5 7.000 3.7
0.200 1.4 1.400 1.8 3.500 2.7 7.500 3.8
0.300 1.4 1.600 1.9 4.000 2.8 8.000 3.9
0.400 1.3 1.800 2.0 4.500 3.0 8.500 4.1
0.500 1.2 2.000 2.1 5.000 3.2 9.000 4.2
0.600 1.2 2.200 2.2 5.500 3.3 9.500 4.3
0.800 1.4 2.400 2.3 6.000 3.4
1.000 1.5 2.600 2.3 6.500 3.6

72, DS/PN: 512.012, Volume (m3): 26.0

‘ence MD-SHE-0072-3000-1850-3000

| (m) 1.850
1/s) 3.0
Flo™ Calculated
‘tive Minimise upstream storage
tion Surface
able Yes
(nm
(m) 134.897
(mm) 100
(mm) 1200

5K4/2 - Orifice Diameters




Roger Mullarkey & Associates

Duncreevan Kiltern:
Kilcock Stage 3
Co. Kildare, Ireland All Criti
Date 22/05/2022 20:44 Designe
File Kilternan Planning D1 May 22.MDX Checke
Innovyze Networ

Hyvdro-Brake® Optimum Manhole: S;

Control Points Head (m) Flow (l/s!
Design Point (Calculated) 1.850 3.1
Flush-Flo™ 0.312 2.

The hydrological calculations have been based ol
Brake® Optimum as specified. Should another tyj L
Optimum® be utilised then these storage routing calculations will be invalidated

a -

Depth (m) Flow (1/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (l/s)
0.100 1.9 1.200 2.5 3.000 3.7 7.000 5.6
0.200 2.2 1.400 2.6 3.500 4.0 7.500 5.8
0.300 2.3 1.600 2.8 4.000 4.3 8.000 5.9
0.400 2.3 1.800 3.0 4.500 4.5 8.500 6.1
0.500 2.2 2.000 3.1 5.000 4.8 9.000 6.3
0.600 2.0 2.200 3.2 5.500 5.0 9.500 6.4
0.800 2.0 2.400 3.4 6.000 5.2
1.000 2.3 2.600 3.5 6.500 5.4

Hydro-Brake® Optimum Manhole: S77, DS/PN: 5$1.012, Volume (m?): 21.9
Unit Reference MD-SHE-0263-4240-1850-4240
Design Head (m) 1.850
Design Flow (1/s) 42.4
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm)
Invert Level (m) 131.650
Minimum Outlet Pipe Diameter (mm) 300
Suggested Manhole Diameter (mm) 2100
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (l/s)
Design Point (Calculated) 1.850 42.2 Kick-Flo® 1.233 34.8
Flush-Flo™ 0.564 42,2 |Mean Flow over Head Range - 36.3

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

Depth (m) Flow (l1/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (l/s) |Depth (m) Flow (l/s)
0.100 8.4 1.200 35.9 3.000 53.3 7.000 80.4
0.200 27.1 1.400 37.0 3.500 57.5 7.500 83.2
0.300 39.5 1.600 39.4 4,000 61.3 8.000 85.9
0.400 41.4 1.800 41,7 4,500 64.9 8.500 88.4
0.500 42.1 2.000 43.9 5.000 68.3 9.000 90.9
0.600 42.2 2.200 45.9 5.500 71.5 9.500 93.4
0.800 41.4 2.400 47.9 6.000 74.6
1.000 39.8 2.600 49.8 6.500 77.6

Hydro-Brake® Optimum Manhole: 589, DS/PN: $17.004, Volume (m?3): 5.5

Unit Reference MD-SHE-0055-1800-1850-1800
Design Head (m) 1.850

" " [SK4/3 - Orifice Diameters

©198




it U e & s e e ysese o
Suggested Manhole Diameter (mm) 1£UU

Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (l/s)
Design Point (Calculated) 1.850 1.8 Kick-Flo® 0.489 1.0
Flush-Flo™ 0.238 1.2 |Mean Flow over Head Range - 1.3

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

Depth (m) Flow (1/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (l/s)
0.100 1.1 1.200 1.5 3.000 2.2 7.000 3.3
0.200 1.2 1.400 1.6 3.500 2.4 7.500 3.4
0.300 1.2 1.600 1.7 4.000 2.6 §.000 3.5
0.400 1.1 1.800 1.8 4.500 2.7 §.500 3.6
0.500 1.0 2.000 1.9 5.000 2.8 9.000 3.7

4/4 - Orifice Diameters

120 Innovyze




*30sgm per tree

*20sgm per tree

*238+1,000m (Native Hedge)
*30% of flower rich perennuals

*includes 22.900sam to SuDS features

13,870sgm

6,870sgm

7,800sgm

2,849sgm

2,703sgm

6,072sgm

1,238sgm

2,024sgm

17,689sgm

7,200sgm

29,700sgm
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Representative Profile Description

Reference profile: RPO12BRO1

Weather: Rain
TOPOGRAPHY

Position: Upper slope
Form: Convex
Aspect: N

PARENT MATERIAL

Substrate type: Bedrock

Substrate subgroup: Igneous acid

TEXTURAL CRITERIA
Texture 1: Fine loamy
fz-_,n 2 ? -?T': 2

Horizon 1: 0- 20 cm

Humose: Yes
Matrix colour (moist): 10YR22
Texture: Fine loamy
TOTAL %

Nitrogen: 042

Carbon: 6.04

Organic carbon: 4.13
Loss on ignition: -

EXCHANGEABLE COMPLEX

Exchangeable Bases (cmol kg™)

Na: 0.1
K: 0.12
Mg: 0.37
Ca: 0.66

Horizon 2: 20 - 40 cm

Humose: Yes
Matrix colour (moist): 10YR36
Texture: Fine loamy
TOTAL %

Nitrogen: 0.33

Carbon: 477

Organic carbon: 2.53
Loss on ignition: -

EXCHANGEABLE COMPLEX

Exchangeable Bases (cmol kg™)
Na: 0.10

SERIES: TIKNOCK (0900TN) - REPRESENTATIVE PROFILE DESCRIPTION - PD

o
v

Stones (% total): Few (2-5 %)
Stones details: Boulders (20-60 cm)
Stickiness: -

PARTICLE SIZE %
Sand: 53%
Silt: 26%
Clay: 21%

CEC (cmol kg™): 10.57
Base saturation: 12%

Stones (% total): Abundant (40-80 %)
Stones details: Boulders (20-60 cm)
Stickiness: -

PARTICLE SIZE %
Sand: 49%
Silt: 27%
Clay: 24%

CEC (cmol kg"): 9.32
Base saturation: 6%

HCL reaction:

Packing density: Low

Plasticity:

Textural Class (USDA): Sandy Clay Loam

Bulk density:
pH:

HCL reaction:

Packing density: Low

Plasticity:

Textural Class (USDA): Sandy Clay Loam

Bulk density:
pH:

http://gis.teagasc.ie/soils/rep_profile sheet.php?series code=0900TN

3.90

433

09-Apr-18



Representative Profile Description Page 2 of 2
K: 0.04
Mg: 0.09
Ca: 0.31
Horizon 3: 40 - 60 cm
Humose: No Stones (% total): Abundant (40-80 %) HCL reaction: -
Matrix colour (moist): 10YR46 Stones details: Boulders (20-60 cm) Packing density: Medium
Texture: Coarse loamy Stickiness: - Plasticity: -
TOTAL % PARTICLE SIZE %
Nitrogen: 0.18 Sand: 47% Textural Class (USDA): Loam
Carbon: 277 Silt: 33% Bulk density: -
Organic carbon: 1.49 Clay: 20% pH: 455
Loss on ignition: -
EXCHANGEABLE COMPLEX
Exchangeable Bases (cmol kg™) CEC {cmol kg™): 6.78
Na: 0.12 Base saturation: 7%
K: 0.04
Mg: 0.07
Ca: 0.22
Horizeon 4: 60 - - cm
Humose: No Stones (% total): - (-) HCL reaction: -
Matrix colour (moist): Stones details: -(-) Packing density: -
Texture: - Stickiness: - Plasticity: -
TOTAL % PARTICLE SIZE %
Nitrogen: - Sand: -% Textural Class (USDA): -
Carbon: - Silt: -% Bulk density: -
Organic carbon: - Clay: -% pH: -
Loss on ignition: -
EXCHANGEABLE COMPLEX
Exchangeable Bases (cmol kg™) CEC (cmol kg™): -
Na: - Base saturation: -%
K: -
Mg: -
Ca: -
Contact us | Terms | Teag
http://gis.teagasc.ie/soils/rep_profile sheet.php?series code=0900TN 09-Apr-18



4/4/2018 Represe

Reference profile: RPO21BRO1

Weather: Partly cloudy
TOPOGRAPHY

Position: Middle slope
Form: Straight
Aspect: N

PARENT MATERIAL

Substrate type: Bedrock
Substrate subgroup: Igneous acid

TEXTURAL CRITERIA
Texture 1: -
Texture 2: Coarse loamy

0% SIS v J A

r’r)4 & '?)‘ f,: % ) ‘r’)‘ =3 "?)\‘. =) ":
- <— Sand

Horizon 1: 0 -4 cm

Humose: Yes Stones (% total): None (0 %) HCL reaction: -

Matrix colour {moist): 75YR32 Stones details: - (-) Packing density: Low

Texture: - Stickiness: - Plasticity: -

TOTAL % PARTICLE SIZE %

Nitrogen: 209 Sand: -% Textural Class (USDA):

Carbon: 40.67 Silt: -% Bulk density: -

Organic carbon: 40.67 Clay: -% pH: 4.16

Loss on ignition: 85.68

EXCHANGEABLE COMPLEX

Exchangeable Bases (cmol kg™') CEC (cmol kg!): 28.99

Na: 0.08 Base saturation: 92%

K: 3.29

Mg: 6.70

Ca: 16.60

Horizon 2: 4 -20 cm

Humose: Yes Stones (% total): Common (5-15 %) HCL reaction: -

Matrix colour {moist): 10¥YR21 Stones details: Medium gravels (6mm -2 cm) Packing density: Low

Texture: - Stickiness: - Plasticity: -

TOTAL % PARTICLE SIZE %

Nitrogen: 1.40 Sand: -% Textural Class (USDA):

Carbon: 28.77 Silt: -% Bulk density: -

Organic carbon: 28.77 Clay: -% pH: 371

Loss on ignition: 51.52
EXCHANGEABLE COMPLEX

http://gis.teagasc.iefsoils/rep_profile_sheet.php?series_code=0410CV 12



4/4/2018
Exchangeable Bases (cmol kg™)

Na: 0.08
K: 1.65
Mg: 3.78
Ca: 4.43

Horizon 3: 20 - 999 cm

Humose: No

Matrix colour {moist): 10YR43
Texture: Coarse loamy
TOTAL %

Nitrogen: 0.07

Carbon: 1.39

Organic carbon: 1.12
Loss on ignition: -

EXCHANGEABLE COMPLEX
Exchangeable Bases (cmol kg‘1]
Na: 0.08

K: 0.06

Mg: 0.08

Ca: 0.09

Representative Profile Description

CEC (cmol kg™1): 22.73
Base saturation: 44%

Stones (% total): Abundant (40-80 %)
Stones details: Medium gravels (6mm -2 cm)
Stickiness: -

PARTICLE SIZE %

Sand: 68%
Silt: 26%
Clay: 6%

CEC (cmol kg™): 2.95
Base saturation: 11%

HCL reaction: -
Packing density: High
Plasticity: -

Textural Class (USDA): Sandy Loam
Bulk density: -
pH: 3.80

Contact us | Terms | Teagasc | Cranfield University

http://gis.teagasc.iefsoils/rep_profile_sheet.php?series_code=0410CV
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Ground Investigations Ireland

Kilternan Village

Ground Investigation Report
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Engineer Roger Mullarkey & Associates
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1.0 Preamble

On the instructions of Roger Mullarkey & Associates Consulting Engineers, a site investigation was carried
out by Ground Investigations Ireland Ltd on 3™ October 2017 at the site of a proposed residential housing

development in Kilternan Village, Kilternan, Dublin 18.

2.0 Overview

2.1. Background

It is proposed to construct a new residential housing development with associated services, access roads
and car parking at the proposed site. The site is currently an open greenfield with playing pitches thereon
situated in the centre of Kilternan Village. The proposed construction is envisaged to consist of

conventional foundations and pavement make up with some local excavations for services and plant.

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:

* Visit project site to observe existing conditions
e Carry out 3 No. Trial Pits to a maximum depth of 2.00m BGL
e Carry out 3 No. Soakaways to determine a soil infiltration value to BRE digest 365

* 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 was 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.

3.2. Trial Pits

The trial pits were excavated using a 3.50 Tonne tracked 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 each trial pit 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.

4.0 Ground Conditions
4.1. General

The ground conditions encountered during the investigation are summarised below. 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 were consistent across the site and are generally comprised,;
e Topsoil

e Cohesive Deposits

TOPSOIL: Topsoil was encountered in all the exploratory holes and was present to a maximum depth of
0.20m BGL.

COHESIVE DEPOSITS: Cohesive deposits were encountered beneath the Topsoil and were described
typically as light brown sandy slightly gravelly CLAY overlying a light yellowish brown sandy slightly gravelly
SILT (recovered as possible weathered GRANITE). The strength of the cohesive deposits typically

increased with depth and was firm and firm to stiff below 1.50m BGL in the majority of the exploratory holes.

4.2. Groundwater

No groundwater was noted during the investigation however we would point out 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 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

Infiltration rates of 9.325 x 106, 5.702 x 10¢ and 5.007 x 10 m/s respectively were calculated for the
soakaway locations S04, S05 and S06.



APPENDIX 1 - Site Location Plan






APPENDIX 2 — Trial Pit Records



No groundwater encountered
Trial pit stable
Trial pit used for soakaway test, backfilled on completion of test

Scale (approx) Logged By Figure No.

1:25 N. Sheehan 7121-09-17

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




No groundwater encountered
Trial pit stable
Trial pit used for soakaway test, backfilled on completion of test

Scale (approx) Logged By Figure No.

1:25 N. Sheehan 7121-09-17

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




(1.40)

160 it yellowish brown sandy slightly gravelly SILT
(0.20) | (recovered as possible weathered GRANITE)

(01_-186) Light yellowish brown medium grained GRANITE
19

Complete at 1.90m

No groundwater encountered
Trial pit stable
Trial pit used for soakaway test, backfilled on completion of test

Scale (approx) Logged By Figure No.

1:25 N. Sheehan 7121-09-17

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved
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S04
Soakaway Test to BRE Digest 365
Trial Pit Dimensions: 2.50m x 0.70m x

2.

Date Time Wate
(m
03/10/2017 0 -0.620
03/10/2017 15 -0.790
03/10/2017 30 -0.870
03/10/2017 60 -1.030
03/10/2017 90 -1.120
03/10/2017 120 -1.210
03/10/2017 150 -1.270
03/10/2017 180 -1.320
03/10/2017 240 -1.410
Start depth Depth of Pit
0.62 2.000
Length of pit (m) Width of pit (m)
2.500 0.700
Tp75-25 (from graph) (s) 21000
f= 9.325E-06 m/s
S04

0.000

-0.200 0 100

200
-0.400
-0.600
-0.800
-1.000
-1.200
-1.400
-1.600

-1.800

300

Diff 75% full 25%full
1.380 0.965 1.655
75-25Ht (m)  Vp75-25 (m3)
0.690 1.21
50% Eff Depth  ap50 (m2)
0.690 6.166

400 500 600



S 05
Soakaway Test to BRE Digest 365

Trial Pit Dimensions: 2.50m x 0.70m x 1.4

Date Time Wate
(m
03/10/2017 0 -0.620
03/10/2017 15 -0.680
03/10/2017 30 -0.710
03/10/2017 60 -0.770
03/10/2017 90 -0.830
03/10/2017 120 -0.860
03/10/2017 180 -0.930
03/10/2017 240 -0.990
03/10/2017 300 -1.060
Start depth Depth of Pit
0.62 1.900
Length of pit (m) Width of pit (m)
2.500 0.700
Tp75-25 (from graph) (s) 33600
f= 5.702E-06 m/s
S05

0.000

-0.200 0 200

400
-0.400
-0.600
-0.800
-1.000
-1.200
-1.400
-1.600
-1.800

-2.000

600

Diff 75% full 25%full
1.280 0.94 1.58
75-25Ht (m)  Vp75-25 (m3)
0.640 1.12
50% Eff Depth  ap50 (m2)
0.640 5.846

800 1000 1200



S 06
Soakaway Test to BRE Digest 365

Trial Pit Dimensions: 2.50m x 0.70m x 1.4

Date Time Wate
(m
03/10/2017 0 -0.670
03/10/2017 15 -0.770
03/10/2017 30 -0.840
03/10/2017 60 -0.960
03/10/2017 90 -1.020
03/10/2017 120 -1.080
03/10/2017 180 -1.170
03/10/2017 240 -1.230
03/10/2017 300 -1.280
Start depth Depth of Pit
0.67 1.900
Length of pit (m) Width of pit (m)
2.500 0.700
Tp75-25 (from graph) (s) 37800
f= 5.007E-06 m/s
S06

0.000

-0.200 0 200

400
-0.400
-0.600
-0.800
-1.000
-1.200
-1.400
-1.600
-1.800

-2.000

600

Diff 75% full 25%full
1.230 0.9775 1.5925
75-25Ht (m)  Vp75-25 (m3)
0.615 1.08
50% Eff Depth  ap50 (m2)
0.615 5.686

800 1000 1200



APPENDIX 4 — Trial Pit Photographs
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three soil infiltration tests were carried out by Ground Investigations Ireland Ltd., at the
above site on the 16™ of February 2010 to determine the suitability of the subsoil for the

construction of a soakaway for surface water run-off.

2.0 Overview

2.1 Background

The site in question is at Kilternan Co. Dublin.

3.0 Soil Infiltration tests.

3.1 General

Three no. Trial Pits were excavated to depths of 1.80 to 2.50metres below ground level
(mBGL) at locations indicated by the Consulting Engineers. A Trial Pit Record
representing the subsurface conditions encountered in the pits is included in Appendix 1.
A site map showing the locations of the trial

tests were carried out in accordance with the



3.2 Soakaway test 1

At location S1 a trial pit was excavated to 2.5

filled with water to a nominal invert level of

water level was monitored over time. Details o1 we utar pit excavaleu auu we 1ail oL
water over time can be found in appendix 1 and 2 of this report. The water level dropped

to 1.49mBGL in 5% hours.

3.3 Soakaway test 2

At location S2 a trial pit was excavated to 2.50mBGL (metres below ground level) and
filled with water to a nominal invert level of 1.00mBGL and allowed to drain. The fall in
water level was monitored over time. Details of the trial pit excavated and the fall of
water over time can be found in appendix 1 and 2 of this report. The water level dropped

to 1.13mBGL in 4% hours.

3.4 Soakaway test 3

At location S3 a trial pit was excavated to 1.80mBGL (metres below ground level) and
filled with water to a nominal invert level of 1.00mBGL and allowed to drain. The fall in
water level was monitored over time. Details of the trial pit excavated and the fall of

water over time can be found in appendix 1 and 2 of this report. The water level dropped



4.0 Recommendations and Conclusions

4.1 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 or below the final level of excavation, this is
for guidance only and no liability can be accepted from its accuracy. No responsibility
can be accepted for conditions which have not been revealed by the exploratory holes. It
is further recommended that all excavations when excavated should be inspected to verify

the information given in this Report.

4.2 Soakaway design
There was insufficient soakage in S1, S2 and S3 to enable calculation of the soil
infiltration rate f. Some limited soakage was noted however in S1. We would therefore

recommend that the surface water be disposed off site.
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The Trial pit was filled with water to 1.00mBGL and the drop in water level with time

was recorded below.

Elapsed Time

‘Water Level

Minutes mBGL Remarks
0 1.00 Hole filled with water after
initial presoak
60 1.03
120 1.045
210 1.06 Test Complete
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1. INTRODUCTION

APEX Geoservices Ltd. was requested by Pat O'Gorman & Associates on behalf of their client
Durkan New Homes to carry out a geophysical survey at a proposed development site in Kilternan,
Co. Dublin.

1.1 Survey Objectives
The objectives of the survey were to assess the sub-surface conditions across the site including
type and thickness of overburden and the depth to bedrock.

1.2 Survey Methodology
+ Electromagnetic conductivity mapping to outline zones of shallow rock and to map lateral
variations in overburden type & thickness.

e 2D Resistivity to determine overburden and bedrock resistivity and investigate variations in
depth to bedrock, overburden material and bedrock type including possible faults and
other structural features.

+ Seismic Refraction profiles were recorded to map overburden thickness, depth o bedrock
and to indicate overburden stiffness and to assess rock quality and excavatability.

1.3 Site Background

The site is located on the eastern side of Enniskerry Road in Kilternan Village and is approximately
5.6ha in size. The site is bounded to the north and south by developed property including houses
and a petrol station. The site is open to the east. The topography across the site ranges from
147.9mOD in the centre of the sites, sloping gently to 141.5mOD in the north and to 139.5mOD in
the southeast of the site.

The Geological Survey of Ireland 1:100,000 Bedrock Map Series for the area (GSI, Online
Geological Map) indicates that the site is underlain by Type Nt3 Granite of the Leinster Granite
which comprises granite with muscovite phenocrysts.

The Geological Survey of Ireland 6 inch to 1 mile historic bedrock geology field sheets for the area
(mapped in the nineteenth century) indicate some limestone gravel across the site, underlain by
granite.

The Geological Survey of Ireland Teagasc subsoils map for the area indicates that the soil type
across the site comprises till derived from granite. Made ground is indicated directly north, south
and west of the site and outcrop/subcrop is indicated to both the northwest and northeast of the
site.

14 Report Outline

The survey results are discussed in Part 2.

Conclusions and recommendations are given in Part 3.

The conductivity values are plotted on Map 2.

The interpreted resistivity data are shown on Sections 1 to 5.
Summary results and proposed drilling locations are shown on Map 3.
The survey methodology is contained in Appendix I.

The seismic refraction data is contained in Ap

An excavatability rating chart is contained in #
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2. INTERPRETED RESULTS

2.1 Electromagnetic Conductivity
The results of the EM31 Conductivity Survey were contoured and plotted on Map 2. The
conductivity data values ranged from 10 to 20 mS/m and were interpreted on the following basis:

Conductivity Interpretation of 0 — 6m Below Ground Level

(mS/m)

100-11.25 Near surface (approx. 1m BGL) Granite Bedrock

1125-160 Near surface (approx. 1m BGL) Granite Bedrock with open water-filled joints
160-200 Probable interference from Metal Fences, Cultural Noise, etc. .

Note: Some spurious conductivity values were recorded in the vicinify of cuftural noise such as the goal posts
and metal fencing and these points have been removed from the dataset and are not included on Map 2.

22 2D Resistivity Profiling
Five 2D resistivity profiles (R1-R5) were recorded across the site (Map 1). The resistivity data have
been interpreted on the following basis:

Apparent Interpretation

Resistivity (ohm-m)

300-500 Clayey SAND/GRAVEL |
500-1000 Silty SAND/GRAVEL

1000-3000 SAND/GRAVEL

300-800 GRANITE with open water-filled joints

800-3500 GRANITE

The overburden materials across the site have been subdivided into three types based on typical
resistivity ranges. The lowest resistivities from 300-500 Ohm-m have been interpreted as indicating
clayey sand/gravel. As the sand/gravel content increases the resistivity values increase with a
maximum range of 1000-3000 Ohm-m for clean sand/gravel.

Granite bedrock has been interpreted as having resistivities in the range 800-3500 Ohm-m with low
bedrock resistivies (300-800 Ohm-m) interpreted as granite with open joints that are water-filled.
These low values may also indicate a fault zone through the site.

23 Seismic Refraction

Eight seismic refraction spreads (S1-S8) were recorded across the survey area at the locations
shown on Map 1. The seismic data indicate 4 velocity layers which have been interpreted on the
following basis:

Layer | Seismic Average Interpretation Estimated Excavatability
Velocity Velocity Stiffness/
(m/s) (m/s) Rock Quality
1 178-324 227 Overburden Material Soft-Firm/ Loose || Diggable
e
Completely to Highly .
2 343-857 496 Weathered Granite Poor Diggable
Highly to Moderately . Diggable —
3 706-1500 1048 Weathered Granite Poor-Fair Heavy Breakin
Slightly Weathered to
4 3161-3963 3527 Fresh Granite Good/Very good || Break/ blast

Apex Geoservices Limited 2 AGLO7380
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Layer 1 velocities would be typical of soft to firm or loose overburden material. Layer 2 velocities
would be typical of completely to highly weathered granite. Layer 3 velocities would be typical of
highly to moderately weathered granite and Layer 4 velocities would be typical of slightly weathered
to fresh granite bedrock.

2.4 Integrated Results
The results of the 2D Resistivity and seismic data have been combined with the available borehole
information to produce Sections 1 to 5. The combined interpretation has been summarised as

Geophysical Survey

follows:

Layer || Velocity | Average || Resistivity || Thickness | Average Interpretation Estimated || Excavatability/
(m/s) {ohm-m) Range (m) Stiffness/ Rippability
Clayey SAND/GRAVEL )
1 178.304 Silty SAND/GRAVEL || L005@ Diggable
1000-3000 SAND/GRAVEL
Completely to Highly f| Poor :
2 343857 | 496 300-3500 0.8-3.0 1.6 Weathered Granite Diggable
Highly to Moderately : Diggable -
3 706-1500 | 1048 300-3500 0046 25 Waathered Granite Poor-Fair Heavy Breaking
Slightly Weathered to
3161 300-800 Fresh  Granite with G
4 - 3527 open water-filed joints | GOCIVeY | gk Blast
3963 Slightly Weathered t good
800-3500 ightly Weathered to
Fresh Granite

Overburden:

The geophysical data indicate a thin layer of sandy/gravelly overburden across the site. The
thickness of this layer varies locally but is typically 0.9m thick. This overburden material will be
diggable.

Bedrock:

The geophysical data indicate three layers within the granite bedrock; an upper layer of completely
to highly weathered granite that has an average thickness of 1.6m across the site, underlain by a
layer of highly to moderately weathered granite with corestones of unweathered rock that has an
average thickness of 2.5m across the site, over slightly weathered to fresh granite bedrock at
depths ranging from 2m to 6.9m below ground level.

The low velocities of the completely to highly weathered granite layer indicate that this material will
be diggable. The highly to moderately weathered granite layer includes corestones of unweathered
granite and any excavation of this layer will range from diggable where the granite is highly
weathered to heavy breaking. Any excavation of the slightly weathered to fresh granite will require
heavy breaking and blasting.

Low bedrock resistivies (300-800 Ohm-m) and high conductivities predominantly along the western
and sourthern parts of the site have been interpreted as indicating granite with open joints that are
waterfilled. The extent of this low resistivity bedrock is indicated on Map 3. The contact between
the two rock types may be faulted.

The conductivity data in conjunction with the 2D Resistivity data have been combined to produce
Summary Map 3, indicating variations in the bedrock across the site. The western part of the site is
dominated by lower resistivity granite with open water-filled joints while the eastern part of the site is
dominated by the higher resistivity granite bedrock. A possible fault line has been interpreted
between the two rock types.

Apex Geoservices Limited 3 AGLO7380
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3. CONCLUSIONS AND RECOMMENDATIONS
The geophysical data agreed well with the borehole data.
The geophysical survey indicated 4 subsurface layers across the site as follows:

1. An upper layer, on average 0.9m thick, of diggable sandy/gravelly overburden material.

2. Asecond layer, on average 1.6m thick, of diggable completely to highly weathered granite.

3. A third layer, on average 2.5m thick, of highly to moderately weathered granite with
corestones of unweathered rock. Excavation of this layer will range from diggable where
the granite is highly weathered to heavy breaking.

4. A fourth layer comprising slightly weathered to fresh granite bedrock at depths ranging
from 2m to 6.9m below ground level. Any excavation of the slightly weathered to fresh
granite will require heavy breaking and blasting.

In addition, variations in bedrock resistivies have been interpreted as indicating a change in
bedrock type along the western and southern boundaries of the site, from granite to granite with
open joints that are water-filled. The contact between the two rock types may be faulted.

If bedrock excavation were proposed, a detailed assessment of excavatability should be carried out
combining the results of the geophysical survey, rotary core drilling, strength testing, and trial
excavation pits using a high powered excavator. Trial excavations should be attempted down to
formation level using a high powered excavator of similar rating to that to be used during
construction.

A more detailed discussion of velocity and excavatability is contained in Appendix IIl.

The geophysical interpretation should be reviewed based on the findings of any further direct

ey rm i b
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APPENDIX | GEOPHYSICAL METHODOLOGY

M1. Methods Used

1.1 CM31 Conductivity Mapping

1.2 2D-Resistivity Profiling

1.3 Seismic Refraction Profiling
M2. Equipment Used

2.1 CM31 Conductivity Mapping

22 2D-Resistivity Profiling

23 Seismic Refraction Profiling
M3. Field Procedure

3.1 CM31 Conductivity Mapping

3.2 2D-Resistivity Profiling

3.3 Seismic Refraction Profiling
M4. Data Processing

4.1 CM31 Conductivity Mapping

Geophysical Survey
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M1. Methods Used

11 EM Conductivity

This method operates on the principle of inducing currents in conductive substrata and measuring
the resultant secondary electro-magnetic field. The strength of this secondary EM field is calibrated
to give apparent ground conductivity in milliSiemens/metre (mS/m). As the effective penetration of
this method is around 6m below ground level the measured conductivity is a function of the different
overburden layers and/or rock from 0 to 6m below ground level.

1.2 2D-Resistivity Profiling
The resistivity surveying technique makes use of the Wenner resistivity array whereby four
electrodes are placed in a line in the ground and a current is passed through the two outer
electrodes. The potential difference is measured across the two inner electrodes. The measured
potential is divided by the current value to obtain the resistance. The resistivity is determined from
the resistance using the following formula:

Resistivity = Resistance™ 2 * Pi * Spacing.

The 2D-resistivity profiling method records a large number of resistivity readings in order to map
lateral and vertical changes in material types. The 2D-resistivity profiling method involves the use of
32 electrodes connected to a resistivity meter, using computer software to control the process of
data collection and storage.

1.3 Seismic Refraction Profiling

This method measures the velocity of refracted seismic waves through the overburden and
rock material and allows an assessment of the thickness and quality of the materials present
to be made. Stiffer and stronger materials usually have higher seismic velocities while soft,
loose or fractured materials have lower velocities. Readings are taken using geophones
connected via multi-core cable to a seismograg
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M2. Equipment Used

21 EM Conductivity

The equipment used was a GF CM31 Conductivity meter equipped with data logger. This
instrument features a real time graphic display of the previous 20 measurement points to monitor
data quality and results.

22 2D-Resistivity Profiling
A Campus instrument with a 32 take-out multicore cable (5 m spacing) and 32 stainless steel
electrodes were used. Equipment was carried in a 4WD. A two-person crew was employed.

2.3 Seismic Refraction Profiling

A RAS-24 high resolution 24 channel digital seismograph, 12 10HZ vertical geophones and a 10 kg
hammer were used to provide first break information, with two 12 take-out cables (5m spacing) and
a trigger geophone. Equipment was carried in a 4WD vehicle with a two-person crew.
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M3. Field Procedure

3.1 EM Conductivity

1660 conductivity readings were recorded on the 11" and 12" December 2007.Conductivity and in-
phase values were recorded on an approximate 3m x 25m grid over an approximate area of 5.6
hectares. Local conditions and variations were recorded.

3.2 2D-Resistivity Profiling

Five profiles were recorded on the 11" and 12" December 2007. An electrode spacing of 5 m
investigating to a maximum depth of 30 m below ground level was used. The profiles were 155 m
in length. 2 cycles were recorded to 3% repeatability. Saline solution was added around
electrodes in areas of high contact resistance. Local conditions and variations were recorded. QC
inversion of each profile was carried out before removal of electrodes.

3.3 Seismic Refraction Profiling

Eight spreads were recorded on the 11" and 12" December 2007. Each seismic spread consisted
of 12 collinear geophones at spacings of 3m, and were 33m in length. Records from up to five
different positions were taken on each spread (2 x off-end, 2 x end, 1 X middle) to ensure optimum
coverage of all refractors.
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M4. Data Processing

4.1 EM31 Conductivity Mapping

The data were downloaded and plotted. Assignation of material types and possible anomaly
sources was carried out, with cross-reference to other data. A scaled plot of conductivity against
distance was prepared (Map 2) with annotated interpretation (Map 3).

4.2 2D-Resistivity Profiling

The field readings were stored in computer files and inverted using the RES2DINV package
(Campus Geophysical Instruments, 1997) with up to 5 iterations of the measured data carried out
for each profile to obtain a 2D-Depth model of the resistivities. The readings were edited to remove
any noisy reading. Topographic corrections were applied.

The inverted 2D-Resistivity models and corresponding interpreted geology are displayed on
Sections 1 to 5. The distance from the first electrode is indicated along the horizontal axis of the
profile and the depth below ground level is indicated on the vertical axis. The resistivity profiles
have been contoured using the same contour intervals and colour codes.

It is important to note that the data displayed on the 2D-Resistivity profiles is real physical data
however interpretation of the geophysical results is required to transform the resistivities directly
into geological layers.

4.3 Seismic Refraction Profiling

First break picking in digital format was carried out using the FIRSTPIX software program to
construct traveltime plots for each spread. Velocity phases were selected from these plots using the
GREMIX software program and were used to calculate the thickness of individual velocity units.
Topographic data were input. Material types were assigned and estimation made of material
properties, cross-referenced to the 2D Resistivity and borehole data. The processed seismic data
are displayed in Appendix Il and on Sections 1 to 5.

Approximate errors for velocities are estimated to be +/- 10%. Errors for the calculated layer
thicknesses are of the order of +/-20%. Possible errors due to the "hidden layer" and "velocity
inversion" effects may also occur (Soske, 1959).
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The seismic velocity of a rock formation is related to characteristics of the rock mass which include rock
hardness and strength, degree of weathering and discontinuities. Usually the velocity is just one of several
parameters used in the assessment of excavatability. The excavatability of a rock formation is favoured by the

following factors:

Open fractures, faults and other planes of weakness of any kind
Weathering

Brittleness and crystalline nature

High degree of stratification or lamination
Large grain size

Low compressive strength

Weaver (1975) presented a comprehensive nppability rating chart (Fig.1) in which the p-wave velocity value
and the relevant geological factors could be entered and assigned appropriate weightings. The total weighted

index was found to comelate very well with actual nppability.

Fig. 1 Rippability Rating Chart

Rock class | I 11l \4 v
Description Very good rock Good rock Fair rock Poor rock Very poor rock
Seismic velocity
(m/s) >2150 2150-1850 1850-1500 1500-1200 1200-450
Rating 26 24 20 12 5
Rock hardness Extremely hard Very hard rock Hard rock Soft rock Very soft rock
rock
Rating 10 5 2 1 0
Rock weathering Unweathered Slightly Weathered Highly Completely
weathered weathered weathered
Rating 9 7 5 3 1
Joint spacing (mm) >3000 3000-1000 1000-300 300-50 <50
Rating 30 25 20 10 5
Joint continuity Non confinuous  Slightly Continuous- Continuous- Continuous-
continuous no gouge some gouge with gouge
Rating 5 5 3 0 0
Joint gouge No separation Slight separation  Separation Gouge Gouge >bmm
<Imm <5mm
Rating 5 5 4 3 1
Strike and dip Very Unfavourable Slightly Favourable Very
orientation unfavourable unfavourable favourable
Rating 15 13 10 5 3
Total rating 100-90 90-70* 70-50 50-25 <25
Rippability Blasting Extremely hard Very hard Hard ripping Easy ripping
assessment ripping and ripping
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DLRCC Flood Zone Map No.9
(Not to scale at A4)
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DLRCC LAP Map No.PL-13-402
(Not to scale at A4)







2104 Kilternan Village - Drainage Infrastructure Appendix ROGER MULLARKEY & ASSOCIATES

Appendix 12.11

IW/DLRCC Drainage Records drawings
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OPW Flood Hazard Report




Summary Local Area Report

This Flood Report summarises all flood events within 2.5 kilometres of the map centre.
The map centre is in:

County: Dublin

NGR: O 206 223

This Flood Report has been downloaded from the Web site www.floodmaps.ie. The users should take account of the
restrictions and limitations relating to the content and use of this Web site that are explained in the Disclaimer box when

entering the site. It is a condition of use of the Web site that you accept the User Declaration and the Disclaimer.

(ZiOrdnance Survey Ireland, All rights reser
e ;
o Crearmoun! :
:'-".:'-' ..-"'"J\.\... A "-._.. Luﬂ ge )__z \\‘"\{
i Glenamiuck
romlech

ved, Licence Mo EMO0Z100

Map Legend

Flood Points

Multiple / Recurring
Flood Points

Areas Flooded

Hydrometric Stations

Rivers

Lakes

O] | (o |EE

River Catchment Areas

Land Commission *

Drainage Districts *

Benefiting Lands *

* Important: These maps do

Map Scale 1:10,112

7 Results

not indicate flood hazard or
flood extent. Thier purpose
and scope is explained in the
Glossary.

1. Shanganagh Carrickmines Nov 2002
County: Dublin

Additional Information: Reports (1) More Mapped Information

Start Date: 26/Nov/2002
Flood Quality Code:3

A

2. Shanganagh Carrickmines Dec 1997
County: Dublin

Additional Information: Reports (1) More Mapped Information

Start Date: 18/Dec/1997
Flood Quality Code:3

3. Shanganagh Carrickmines May 1993
County: Dublin

Additional Information: Photos (3) Reports (4) More Mapped Information

Start Date: 26/May/1993
Flood Quality Code:1

4. Shanganagh Carrickmines Nov 1982
County: Dublin

Additional Information: Reports (3) More Mapped Information

Start Date: 06/Nov/1982
Flood Quality Code:3

5. Kilternan Glencullen Road Nov 1982
County: Dublin

Start Date: 05/Nov/1982
Flood Quality Code:3

Report Produced: 29-May-2018 17:19




Additional Information: Reports (1) More Mapped Information

6. Glenamuck Stream Glenamuck Road Recurring Start Date:

County: Dublin Flood Quality Code:4

Additional Information: Reports (2) More Mapped Information

7. Enniskerry Road Recurring Start Date:

County: Dublin Flood Quality Code:4

Additional Information: Reports (2) More Mapped Information

Report Produced: 29-May-2018 17:19



2104 Kilternan Village - Drainage Infrastructure Appendix ROGER MULLARKEY & ASSOCIATES

Appendix 12.13

Green Roofs Information




Intended Use.

E N RO O F The Moy Total Extensive Green

Roof System is a robust
waterproofing assembly finished

Weight & Water Attenuation Data.

Total Mass per M2 — Dry Condition. C.70Kg / M2.
Total Mass per M2 — Saturated Condition C. 125 Kg / M2.
Rainwater Attenuation Capacity C. 44 litres / M2. (Dynamic Value).

Moy Extensive Green Roofs provide a substantial rainwater attenuation capacity and may be
incorporated in site specific SUDs Design.



Approvals, Compliance & Certification.

++ BBA Certified Certificate No. 09/4688 (Life Expectancy in Excess of 40 Years).

+ FM Global Insurance Corporation Approved.
+ Compliant with FLL (Germany) and GRO (UK) Green Roof Design Guidelines.

LEED & BREEAM CREDITS.

Moy Extensive Green Roofs are locally sourced where possible, with over 80% of the bulk mass
material being produced or grown in Ireland, reducing the carbon footprint and promoting

sustainability.



e




234

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, but 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 layer 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 irrigation (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 roofs 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 tend to be semi-intensive roofs, and can include
characteristics of both extensive and intensive roofs, with plants that include shrubs and woody plants.
Irrigation and maintenance requirements of this type of roof 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



TGO rnidinicenidiiice will Kegp SALENIDIVE Yreell
roofs looking healthy and attractive

Vegetation

Extensive green roofs rely on hardy, drought
tolerant sedum plants to form the majority of the
planting. The sedums that Blackdown select and
grow at the nursery in Somerset represent years of
experience and horticultural knowledge.

There are three planting options to choose
from - sedum NatureMat®, plugs or hydroplant
(sedum cuttings).

Green Roof Systems
Blackdown

Key Features

Substrate

Blackdown extensive substrates are made from
carefully selected organic and inorganic materials.
These materials are then blended to very specific
proportions which enables plant material to
establish as quickly as possible.

Waterproofing

Typical waterproofing options include suitable
root-resistant bituminous membranes from
the Derbigum and Euroroof ranges along with
standing seam metal roofing.

Warranty

Warranties are available for the Alumasc
waterproofing system used in the green roof
build-up.
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Met Eireann Data
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Land Owner Agreements
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Deloitte Ireland LLP
Deloitte & Touche House
29 Earlsfort Terrace
Dublin 2

D02 AY28

Ireland

Tel: +353 (1) 417 2200
Fax: +353 (1) 417 2300
Deloitte.ie

uur KeT: THEAULL3-UL/KE/BUR/AL

Re: Letter of Consent to Planning Application

Strategic Housing Development Application for 383 Residential Dwellings and a Neighbourhood Centre on
lands at Wayside, Enniskerry Road and Glenamuck Road, Kilternan, Dublin 18

To Whom It May Concern,

| refer to the above intended planning application, the site of which includes lands in the ownership of Ken Fennell as
Statutory Receiver over the assets of Carrickmines Partnership specifically lands annotated in Pink/Purple on the
attached drawing.

| confirm that Ken Fennell as Statutory Receiver over the assets of Carrickmines Partnership has no objection to the
inclusion of these lands for the purpose of making the planning application.

Yours faithfully

For and on behalf of

Certain assets of the Carrickmines Partnership
(In Receivership)

Ken Fennell
Statutory Receiver

Note: The Receiver contracts only as an agent of the mortc

ith registered number NC1499 and its registered office at 27-45 Great Victoria
= Ireland affiliate of Deloitte NSE LLP, a member firm of Deloitte Touche

ach of its member firms are legally separate and independent entities. DTTL
n/about to learn more about our global netweork of member firms.
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Irish Water Confirmation Of Feasibility (CoF) Letter

& Statement of Design Acceptance




Neil Durkan

1st Floor, Maple House

Lower Kilmacud Road, Stillorgan

Co. Dublin
A94E3F2

30 May 2022

IR LY

www.water.ie

Re: CDS21006509 pre-connection enquiry - Subject to contract | Contract denied

Connection for Multi/Mixed Use Development of 444 units at Enniskerry Road, Kilternan, Dublin

Dear Sir/Madam,

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

SERVICE

OUTCOME OF PRE-CONNECTION ENQUIRY

THIS IS NOT A CONNECTION OFFER. YOU MUST APPLY FOR A
CONNECTION(S) TO THE IRISH WATER NETWORK(S) IF YOU WISH
TO PROCEED.

Water Connection

Feasible without infrastructure upgrade by Irish Water

Wastewater Connection

Feasible without infrastructure upgrade by Irish Water

SITE SPECIFIC COMMENTS

Wastewater Connection

The proposed wastewater connection for this development connects to the
Irish Water network via infrastructure that has not been taken in charge by
Irish Water (Third Party Infrastructure). Please be advised that at
connection application stage and prior to the commencement of any Self-
Lay Works, you have tc

* identify and procure tr
within the Third-Party It

» demonstrate that the
requirements of Irish W
adequate condition anc
Development.

Stidrthoiri / Directors: Cathal Marley (Chatrman), Niall Gleeson, Eamon Gallen
Difig Chidraithe / Registered Office: Teach Cohvill, 24-26 Sraid Thalbdid, Baile A
Is cuideachta ghniomhadochta ainmnithe atd faoi theorainn scaireanna @ Uisce

Uimhir Chliraithe in Eirinn / Registered in Ireland No.: 530363




this development shall comply with the Irish Water Connections and Developer Services Standard
Details and Codes of Practice that are available on the Irish Water website. Irish Water reserves the right

to supplement these requirements with Codes of Practice and these will be issued with the connection
agreement.

The design and construction of the Water & Wastewater pipes and related infrastructure to be installed in

The mab included below outlines the current Irish Water infrastructure adiacent to vour site:

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

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



General Notes:

1)

2)

3)
4)

9)
6)

7)
8)

9)

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

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

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

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

A Connection Agreement cannot be issued until all statutory approvals are successfully in place.
Irish Water Connection Policy/ Charges can be found at
https://www.water.ie/connections/information/connection-charges/

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

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

To access Irish Water Maps email datarequestis@water.ie

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

carried out by Irish Water.

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

Yours sincerely,

/ﬁVUW '“""‘-‘0

Yvonne Harris

Head of Customer Operations



Neil Durkan

1st Floor, Maple House

Lower Kilmacud Road, Stillorgan
Co. Dublin A94E3F2

1 June 2022

Re: Design Submission for Enniskerry Road,
(the “Design Submission”) / Connection Refe

Dear Neil Durkan,
Many thanks for your recent Design Submission.

We have reviewed your proposal for the connect
information provided, which included the docume
Water has no objection to your proposals.

This letter does not constitute an offer, in whole ¢

Water infrastructure. Before you can connect to ¢

agreement with Irish Water. This can be applied v, ) coiiipivuig wiv verinicouen s wppnvausn
form at www.water.ie/connections. Irish Water's current charges for water and wastewater
connections are set out in the Water Charges Plan as approved by the Commission for
Regulation of Utilities (CRU)(https://www.cru.ie/document group/irish-waters-water-charges-

plan-2018/).

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

If you have any further questions, please contact your Irish Water representative:
Name: Marina Byrne
Phone: 01 89 25991/ 087619321

Crmmmil: sma=sbo smm s A smd e o



Appendix A

Document Title & Revision
¢ RMA 2104-06 Foul Drainage Sheet 1
¢ RMA 2104-07 Foul Drainage Sheet 2
¢ RMA 2104-27 Foul Longitudinal Sections
¢ RMA 2104-28 Foul Longitudinal Sections
¢ RMA 2104-29 Foul Longitudinal Sections
e RMA 2104-30 Foul Longitudinal Sections
¢ RMA 2104-09 Watermain Layout Sheet 1

¢ RMA 2104-10 Watermain Layout Sheet z

Additional Comments
The design submission will be subject to further t

While Irish Water notes that the water and wastewater services infrastructure for the Housing
Cell 13 (Apartment Blocks C&D) and the Neighbourhood Centre will remain private and not be
vested, we have the following comments: It is recommended that the foul sewer should have 3 m
clearance from the proposed building.

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

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

From: Antonio Garzon Mielgo <Antonio.Garzon@water.ie>

Sent: Wednesday 1 June 2022 11:06

To: Roger Mullarkey

Cc CDS Design QA; Marina Zivanovic Byrne

Subject: Re: CDS21006509 Kilternan Co. Dublin - SoDA

Attachments: Statement of Design Acceptance - PCE 01-06-2022 10-35-30.pdf
Hi Roger,

Please find attached the Statement of Design Acceptance for the above project.
Please let me know if you need any clarification.

Regards,
Antonio

From: Roger Mullarkey <info@rmullarkey.ie>

Sent: 31 May 2022 11:55

To: Antonio Garzon Mielgo

Cc: CDS Design QA; Marina Zivanovic Byrne

Subject: Re: CDS21006509 Kilternan Co. Dublin - Email 1 of 3

Thanks Antonio.
We will update those few notes and issue to you later today.
Thanks for the quick response.

Kind Regards,
Roger Mullarkey

From: Antonio Garzon Mielgo <Antonio.Garzon@water.ie>

Sent: Tuesday, May 31, 2022 11:51:51 AM

To: Roger Mullarkey <info@rmullarkey.ie>

Cc: CDS Design QA <cdsdesignga @water.ie>; Marina Zivanovic Byrne <mzbyrne@water.ie>
Subject: Re: CDS21006509 Kilternan Co. Dublin - Email 1 of 3

Hi Roger,
Please see additional comments below:
- The Duplex D1 arrangement is clearer now. For the commercial units, please indicate a bulk meter flow

meters in accordance with STD-W-26G and Section 3.15.3 of the Water Code of Practice. (The service
connections for the domestic units is correct as it is shown).



- I note that the 100mm dia. connection to the Neighbourhood Centre is to remain as private. However, |
would like to make some clarifications. As the daily demand exceeds the equivalent of 40 domestic units |
would include a similar note as follows: "meters for apartments or similar properties will be installed
internally within the premises in accordance with the Building Controls Authority Requirements and
subject to review by Irish Water". Also include a note indicating the need of bulk flow meters in
accordance with STD-W-26G and Section 3.15.3 of the Water Code of Practice for the commercial units.
(No need to show the internal arrangement, but a note may suffice)

Additionally, | would include the same note if the Housing Cell no. 13 has a daily demand over 40 units.

Let me know if you need further clarification.

Regards,
Antonio

From: Roger Mullarkey <info@rmullarkey.ie>

Sent: 31 May 2022 09:34

To: Antonio Garzon Mielgo

Cc: CDS Design QA; Marina Zivanovic Byrne

Subject: RE: CDS21006509 Kilternan Co. Dublin - Email 1 of 3

Many thanks Antonio

Kind Resarrds.

Mob: 087 2324917
Email: info@rmullarkey.ie
Web: www.rmullarkey.ie

from viruses that may occur. 1Nank you jor your cooperation with the above.

Roger Mullarkey & Associates is the Registered Business Name of Deep Sky Ltd., Req.No. 518149



From: Antonio Garzon Mielgo <Antonio.Garzon@water.ie>

Sent: Tuesday 31 May 2022 09:28

To: Roger Mullarkey <info@rmullarkey.ie>

Cc: CDS Design QA <cdsdesignga @water.ie>; Marina Zivanovic Byrne <mzbyrne @water.ie>
Subject: Re: CDS21006509 Kilternan Co. Dublin - Email 1 of 3

Hi Roger,

We have received the 3 emails. Thanks for the feedback and clarifications. Let me have a look on this and
come back to you during the day.

Regards,
Antonio

From: Roger Mullarkey <info@rmullarkey.ie>

Sent: 30 May 2022 20:38

To: Antonio Garzon Mielgo

Cc: CDS Design QA; Marina Zivanovic Byrne

Subject: RE: CDS21006509 Kilternan Co. Dublin - Email 1 of 3

Email 1 of 3
Antonio — thank you for your email.

| have broken down this response/submission into three separate emails due to the size of the file
attachments as follows:

This email No.1 - Foul Layout Dwg.No.’s 2104/05-07 and the Water/Wastewater Demand Calculations
Email No.2 — Watermain Drawings No’s 2104/09-11

Email No.3 - Foul Long Sections Dwg.No.’s 2104/27-30 and Water & Drainage Phasing Dwg.N0.2104/18

In response to your observations noted below;
Watermain
1. The water connection to the Neighbourhood Centre (NC) is a single point connection into the
private internal water system that will contain an internal distribution system to a construction
stage design by the mechanical/electrical consultant. Therefore there are no individual commercial
connections from he public main as all will be supplied from the internal centralised system. This
will all remain as private under the control of a management company. The 100mm diameter
connection is to remain as private.
2. Loops have been amended to make sure a min. of 4No.units are connected to the loop as
requested.
3. The hydrants noted have been moved into non-private locations — apologies for the previously
positioned in error.
4. Hydrants/Valves where located in grassed areas are now noted as typically surrounded in concrete
to Irish Water specifications.

Foul Drainage
1. Any manhole and specifically FMh42 & FMh43, located in grassed areas are now noted as typically
surrounded in concrete to Irish Water specifications.
2. The connection from Apartment Blocks C/D will be a private drainage (and water) system and
further detail can be agreed at connection stage if required. | have amended the outfall to include

3



2No.backdrop manholes (see section on Dwg.2104/30) limiting the backdrop to 1.75m in each.
Gradients are not to exceed 1:20.

3. The gradient between FMh59 to FMh60 has been amended and is illustrated in section on
Dwg.N0.2104/27

4. The gradient between FMh16 to FMh17 has been amended to 1:60 as requested — and noting also
that there are 12No.units connected onto this pipe as the ground floor is commercial and the
upper floors are residential duplexes which would not have been apparent from the previously
issued drawings. Hopefully this is now better illustrated and apologies for any confusion.

Ground Conditions have been considered as noted and the appropriate safe construction methods will be
employed as the scheme progresses, subject to the successful grant of planning of course.

Hopefully the above narrative and the attachments in this and the following 2No.emails address your
observations and you will now be in a position to issue the Statement of Design Acceptance at your
earliest convenience please.

Appreciating that you are likely very busy, the issuing of a Statement of Design Acceptance is very urgent
for the Applicant as the SHD process is ceasing shortly and our application must go to print nd be
submitted as soon as possible.

Antonio, we would greatly appreciate if you could acknowledge receipt of these 3 emails please, thank
you.

Kind Regards,

Roger Mullarkey
BScEng, DipEng, CEng, Eurlng, MIEI, FConsEl

from viruses that may occur. fhang you for your cooperation with the above.

Roger Mullarkey & Associates is the Registered Business Name of Deep Sky Ltd., Reg.No. 518149

From: Antonio Garzon Mielgo <Antonio.Garzon@water.ie>
Sent: Monday 30 May 2022 15:59
To: Roger Mullarkey <info@rmullarkey.ie>




Cc: CDS Design QA <cdsdesignga@water.ie>; Marina Zivanovic Byrne <mzbyrne @water.ie>
Subject: CDS21006509 Kilternan Co. Dublin

Customer Number: CDS21006509
Dear Roger,

Irish Water has carried out a review of the design submission for a proposed development at the above
address. Please see below comments that require further clarification or amendment in order to ensure
compliance with Irish Water’s Codes of Practice and Standard Details.

Refer to the Irish Water’s Codes of Practice; Sections 2.3, 2.4 and 3.5 and the suite of Standard Details to
ensure the expected minimum standards of drawings required to carry out design vetting as part of a
submission. Digital copies of the Codes of Practice and Standard Details can be downloaded at the
following address: https://www.water.ie/connections/developer-services/.

Proposed Watermain Layout

Please note that all commercial premises require an individual service connection and external bulk
flow meter. Please indicate all commercial service connections and bulk flow meters in accordance with
STD-W-26G (for 25-32mm diam. pipe) and Section 3.15.3 of the Water Code of Practice. The meter is to be
selected, supplied, and fitted by Irish Water. (See snap below from drawing 2104/09). Please update
accordingly.



AUDSU, T LN STIUL UDUVE, NCUSE CUTIITTTT LWL LUVTTHTT GTU. WULETTTIUN IS 10 CUTTTNUNceE us nu rieww
watermain up to and including 150mm in diameter shall be laid within 3m of an existing or proposed
structure. See section 3.5.9 of Water Code of Practice.

Please note that loops shall have a minimum of four connected houses and one hydrant. See Section
3.5.14 of the Water Code of Practice. See snap below from drawing 2104/09









suffice.

Proposed Foul Drainage Layout

Please note that, where manhole covers are to be located in soft landscaped/grass areas; to ensure
that manhole covers are identifiable, accessible and will not become overgrown, covers are to be
surrounded by a concrete plinth, 200mm all round and 100mm deep formed with C20/25 concrete, 20mm

aggregate size, bedded in Clause 804 material. (Applicable to FMh42 & FMh43.). An additional general
note may suffice.



The connection point from the private drainage from Apartment blocks C&D is subject to review at
Connection Application Stage. Please note, that for pipes less that 450mm diameter, the maximum
permissible vertical backdrop is 2.5m. In cases where this vertical drop is exceeded, multiple backdrop
manholes should be utilised, with connecting pipes at a 1:20 gradient to mitigate the vertical drop
required. Refer to Section 3.6 of the Wastewater Code of Practice and standard details STD-WW-12 for
guidance. Please amend accordingly.

Please note a maximum permissible gradient of a 225mm diameter sewer is 1:20. Gradient of the
line FMh59 to FMh60 is currently too steep. Please review and resubmit an alternative proposal for this
area. Refer to Section 3.6 of the Wastewater Code of Practice and standard details STD-WW-12 for
guidance.

Please note a 150mm (or 225mm) gravity sewer should be laid at a gradient not flatter than 1:60
where there are less than 10 dwelling units connected. See Section 3.6.5 of the Wastewater Code of
Practice. The following sewer lines are not in compliance: FMh16 to FMh17 (8 no. dwellings). Please
amend.

Ground Conditions

Please ensure you have accounted for site specific ground conditions and taken appropriate design
measures if applicable.

Once the above items have been addressed to the satisfaction of Irish Water, a Statement of Design
Acceptance for this development will be issued.

Design Responsibility

You, the applicant/applicant’s agent (including any designers/contractors or other related parties
appointed by the applicant), are entirely responsible for the design and construction of all water and/or
wastewater infrastructure within the Development which is necessary to facilitate connection(s) from the
boundary of the Development to Irish Water’s network(s) (the “Self-Lay Works”), as reflected in your
Design Submission.

Acceptance of the Design Submission by Irish Water does not, in any way, render Irish Water liable for any
elements of the design and/or construction of the Self-Lay Works or any associated errors or omissions.

If you have any further queries, please don’t hesitate to get in touch.

Kind Regards,
Antonio Garzén
Connections & Developer Services - Design Engineer

The information transmitted is intended only for the person or entity to which it is addressed and may
contain confidential, commercially sensitive and/or privileged material. Any review, retransmission,
dissemination or other use of, or taking of any action in reliance upon, this information by persons or
entities other than the intended recipient is prohibited and may be unlawful. Irish Water accepts no
liability for actions or effects based on the prohibited usage of this information. Irish Water is neither liable
for the proper and complete transmission of the information contained in this communication nor for any
delay in its receipt. If you received this in error, please contact the sender and delete the material from
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2104 Kilternan Village - Drainage Infrastructure Appendix ROGER MULLARKEY & ASSOCIATES

Appendix 12.17

Glenamuck Distributor Road Scheme (GDRS) Correspondence




From: John Carr - DBFL Consulting Engineers <John.Cari
Sent: Tuesday 13 April 2021 16:48

To: Roger Mullarkey

Cc:  Thompson Adrian

Subject: RE: GDRS Kilternan

Attachments: 170172-DBFL-0500-SP-DR-C-1008-P01-§
DBFL-RD-SP-M2-C-0001_Road2d.dwg; 170172-DBFL-0:
& Wa.pdf

Hi Roger,

The work in progress services drawings are attached for reft
unchanged from what was provided 16/10/20 and is not inte

The attached scheme Cad should be suitable for your needs.
ongoing but none would have any significant impact on the
CPO extents.

Thanks
John

John Carr

?7Cork ?Dublin T?7Waterford

www.dbfl.ie

file:///Z)/...Kilternan%20Village/01%20Admin/05%20EMails/01%20EMail%20IN/DBFL%2021_04_13%20Re%20GLDR%20Connections.txt[11/10/2021 10:58:23]



Civil, Structural & Transportation Engineering

From: Roger Mullarkey <info@rmullarkey.ie>

Sent: Tuesday 13 April 2021 10:40

To: Thompson Adrian <athompson@DLRCOCO.IE>

Cc: John Carr - DBFL Consulting Engineers <John.Carr@d
Subject: RE: GDRS Kilternan

Adrian/John — just a reminder on the below request for drav
Kind Regards,

Roger Mullarkey
BScEng, DipEng, CEng, Eurlng, MIEI, FConsEI

Roger Mullarkey & Associates
Consulting Engineers

Structural & Civil

Duncreevan, Kilcock, Co.Kildare
Ph: 016103755

Mob: 087 2324917

Email: info@rmullarkey.ie
Web: www.rmullarkey.ie

This contents and attachments of this email are strictly conf

addressee only.

If you are not the intended recipient, you are hereby expressiy 1orolaaen 1o copy, QiSs€minaie, aisiripute or In any
other

way use this communication and must delete the email and contents immediately and contact the sender. While we
have

endeavoured to keep the email and contents virus free, it is the recipients own responsibility to ensure that the message
and attachments are virus free and no responsibility is accepted by Roger Mullarkey & Associates for any loss or
damage

from viruses that may occur. Thank you for your cooperation with the above.

Roger Mullarkey & Associates is the Registered Business Name of Deep Sky Ltd., Reg.No. 518149

From: Roger Mullarkey

Sent: Tuesday 30 March 2021 11:36

To: Thompson Adrian <athompson@DLRCOCO.IE>

Cc: John Carr - DBFL Consulting Engineers <John.Carr@dbfl.ie>
Subject: GDRS Kilternan

Hi Adrian & John and I hope all is well with you both.

As you may be aware the Kilternan Village lands are now in new ownership and we are representing this
new Client in finalising discussions relating to the interface between the GDRS and our Clients site. In
order to complete the CPO’s we need the latest version of the overall GDRS scheme drawings in both
dwg and pdf format please. We have currently have two differing draft versions on file and would like to
make sure we are all on the same page. If you could include the previously discussed service connection
locations on those drawings would be great too please.

Give me a call anytime to discuss the above if needed guys, thank you.

Kind Regards,
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This contents and attachments of this email are strictly confidential and are intended for the sole usage of the
addressee only.

If you are not the intended recipient, you are hereby expressly forbidden to copy, disseminate, distribute or in any
other

way use this communication and must delete the email and contents immediately and contact the sender. While we
have

endeavoured to keep the email and contents virus free, it is the recipients own responsibility to ensure that the message
and attachments are virus free and no responsibility is accepted by Roger Mullarkey & Associates for any loss or
damage

from viruses that may occur. Thank you for your cooperation with the above.

Roger Mullarkey & Associates is the Registered Business Name of Deep Sky Ltd., Reg.No. 518149

file:///Z)/...Kilternan%20Village/01%20Admin/05%20EMails/01%20EMail%20IN/DBFL%2021_04_13%20Re%20GLDR%20Connections.txt[11/10/2021 10:58:23]



From: John Carr - DBFL Consulting Engineers <John.Carr@dbfl.ie>

Sent: Friday 16 October 2020 11:23

To: Roger Mullarkey

Cc: Thompson Adrian; boreilly@deloitte.ie; Tom Kirby

Subject: RE: 170172 - Glenamuck District Roads Scheme

Attachments: 170172-DBFL-0100-SP-DR-C-1008-DRAFT.pdf; 170172-DBFL-0100-SP-DR-C-1009-
DRAFT.pdf; 170172-DBFL-2700-SP-SK-C-0020A-DRAFT.pdf; 170172-DBFL-0500-SP-DR-C-1009-DRAFT.pdf;
170172-DBFL-0500-SP-DR-C-1008-DRAFT.pdf; 170172-DBFL-0300-SP-DR-C-1008-DRAFT.pdf; 170172-
DBFL-0300-SP-DR-C-1009-DRAFT.pdf

Hi Roger,
See attached drawings as requested.

Thanks
John

From: Roger Mullarkey <info@rmullarkey.ie>

Sent: Monday 5 October 2020 12:09

To: John Carr - DBFL Consulting Engineers <John.Carr@d
Cc: Thompson Adrian <athompson@DLRCOCO.IE>; borei
Kevin Sturgeon-DBFL Consulting Engineers <Kevin.Sturge
Subject: RE: 170172 - Glenamuck District Roads Scheme

Hi John — just wondering if you had made any progress in ¢
incorporating all the CP lands access/servicing agreements y

Kind Regards,

Roger Mullarkey
BScEng, DipEng, CEng, Eurlng, MIEI, FConsEI

Roger Mullarkey & Associates
Consulting Engineers

Structural & Civil

Duncreevan, Kilcock, Co.Kildare
Ph: 016103755

Mob: 087 2324917

Email: info@rmullarkey.ie
Web: www.rmullarkey.ie

This contents and attachments of this email are strictly conf

addressee only.

If you are not the intended recipient, you are hereby EXPress., .v.viwwee vv vupys wsvvmasssmmry wavisvsmee va aes sessy
other

way use this communication and must delete the email and contents immediately and contact the sender. While we
have

endeavoured to keep the email and contents virus free, it is the recipients own responsibility to ensure that the message
and attachments are virus free and no responsibility is accepted by Roger Mullarkey & Associates for any loss or
damage

from viruses that may occur. Thank you for your cooperation with the above.

Roger Mullarkey & Associates is the Registered Business Name of Deep Sky Ltd., Reg.No. 518149
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From: Roger Mullarkey

Sent: Wednesday 23 September 2020 12:47

To: John Carr - DBFL Consulting Engineers <John.Carr@d
Cc: Thompson Adrian <athompson@DLRCOCO.IE>; borei
Kevin Sturgeon-DBFL Consulting Engineers <Kevin.Sturge
Subject: RE: 170172 - Glenamuck District Roads Scheme

John — I think that all the comments we have and our Client
Can we now get the final agreed drawings for the Glenamuc
crosses the CMP lands showing all the piped services, gates
please?

Kind Regards,

Roger Mullarkey
BScEng, DipEng, CEng, Eurlng, MIEI, FConsEI

Roger Mullarkey & Associates
Consulting Engineers

Structural & Civil

Duncreevan, Kilcock, Co.Kildare
Ph: 016103755

Mob: 087 2324917

Email: info@rmullarkey.ie
Web: www.rmullarkey.ie

This contents and attachments of this email are strictly conf

addressee only.

If you are not the intended recipient, you are hereby expressly forbidden to copy, disseminate, distribute or in any
other

way use this communication and must delete the email and contents immediately and contact the sender. While we
have

endeavoured to keep the email and contents virus free, it is the recipients own responsibility to ensure that the message
and attachments are virus free and no responsibility is accepted by Roger Mullarkey & Associates for any loss or
damage

from viruses that may occur. Thank you for your cooperation with the above.

Roger Mullarkey & Associates is the Registered Business Name of Deep Sky Ltd., Reg.No. 518149

From: John Carr - DBFL Consulting Engineers <John.Carr@dbfl.ie>

Sent: Wednesday 23 September 2020 11:31

To: Roger Mullarkey <info@rmullarkey.ie>

Cc: Thompson Adrian <athompson@DLRCOCO.IE>; boreilly@deloitte.ie; Tom Kirby <tkirby@dob.ie>;
Kevin Sturgeon-DBFL Consulting Engineers <Kevin.Sturgeon@dbfl.ie>

Subject: RE: 170172 - Glenamuck District Roads Scheme

Thanks Roger — That looks like basically everything closed out. Comments below

From: Roger Mullarkey <info@rmullarkey.ie>

Sent: Tuesday 22 September 2020 18:21

To: John Carr - DBFL Consulting Engineers <John.Carr@dbfl.ie>

Cc: Thompson Adrian <athompson@DLRCOCO.IE>; boreilly@deloitte.ie; Tom Kirby <tkirby@dob.ie>;
Kevin Sturgeon-DBFL Consulting Engineers <Kevin,Sturgeon@dbfl.ie>

Subject: RE: 170172 - Glenamuck District Roads Scheme
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Hi John, hope you had a decent break away from the joys of work !
Thanks for your response comments and I amend our additional comments following the same
numbering below;

1(a) — Our Client accepts that any access will be part of a planning permission in the future and

they also accept your proposal to allow for a agricultural gate here for now, thank you. We

wanted you to make sure that whatever the Glenamuck Road alignment/lanes/margins/cycle

tracks are designed will not prevent our Client from getting a new road entrance in the future.
Therefore, can you indicate on your drawings that the potential kerb radii (as per the AutoCAD
drawing I sent you on the 4th last) can be achieved and are as such are “reserved” for future
development? A small pocket of sloped ground behind the gate is acceptable

Great - See attached sketch. Agricultural entry will have simple drop kerb and concrete apron facilitating
access across verge. I’ve also shown a potential kerb returned future entry with 6m kerb radii for
reference. There is a verge available to allow deflections of the cycle track and raised entry treatment if
needed for future entrance. I’ve made the overall wall opening wide enough to accommodate road plus
footpaths including the path to the apartments shown in your plan. Ignore the earthworks slopes shown
— these will be updated to take account of wall, pocket etc

1(b) - The pipe levels are important to us so I attached a revised location for the outfalls and if
achieve 2m below the finished GR road level here then the inverts will lower than we need and
are therefore acceptable (will be ¢.130mOD) — let me know if this is OK please.

We’ll accommodate pipes here at approx. 130mOD

2 — The retaining wall is acceptable to our Client in a similar manner to that shown on your

cross section and noting that the wall would have to begin around chainage ¢.420m (was noted

as Ch500 on your drawing) — please confirm this is so. Temp working space is acceptable also

John but the ground is to reinstated to similar condition and at a level no lower than 1m below
existing.

Noted — Wall starts at approx. CH 455 per sketch attached, beyond this we are matching the existing
back of kerb location and level so the existing can be retained

3-0K
4 — OK, reluctantly.

Also John, our Client would like to be able to show any potential site purchasers the
GLDR/GDRS/Glenamuck Rd impacts on their landholding, is it OK to use what you have sent us

today before for that purpose?

Unless DLRCC have an issue I thinks its reasonable to share the design intent agreed once it is caveated
as such

Cheers.
Kind Regards,

Roger Mullarkey
BScEng, DipEng, CEng, Eurlng, MIEI, FConsEI

Roger Mullarkey & Associates
Consulting Engineers

Structural & Civil

Duncreevan, Kilcock, Co.Kildare
Ph: 016103755
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Mob: 087 2324917
Email: info@rmullarkey.ie
Web: www.rmullarkey.ie

This contents and attachments of this email are strictly confidential and are intended for the sole usage of the
addressee only.

If you are not the intended recipient, you are hereby expressly forbidden to copy, disseminate, distribute or in any
other

way use this communication and must delete the email and contents immediately and contact the sender. While we
have

endeavoured to keep the email and contents virus free, it is the recipients own responsibility to ensure that the message
and attachments are virus free and no responsibility is accepted by Roger Mullarkey & Associates for any loss or
damage

from viruses that may occur. Thank you for your cooperatio

Roger Mullarkey & Associates is the Registered Business N

From: John Carr - DBFL Consulting Engineers <John.Carr(
Sent: Tuesday 22 September 2020 14:47

To: Roger Mullarkey <info@rmullarkey.ie>

Cc: Thompson Adrian <athompson@DLRCOCO.IE>; borei
Kevin Sturgeon-DBFL Consulting Engineers <Kevin.Sturge
Subject: RE: 170172 - Glenamuck District Roads Scheme

Hi Roger,
I was on leave so just working my way through emails.
See responses below

Thanks
John

From: Roger Mullarkey <info@rmullarkey.ie>

Sent: Friday 4 September 2020 17:29

To: John Carr - DBFL Consulting Engineers <John.Carr@d
Cc: Thompson Adrian <athompson@DLRCOCO.IE>; bore;
Kevin Sturgeon-DBFL Consulting Engineers <Kevin.Sturge
Subject: RE: 170172 - Glenamuck District Roads Scheme

John,

Apologies for just getting back now and just following up o

1. Dwg. of the Glenamuck Road end of the site with pre:

watermain and drainage attached.

*  There is currently no vehicular access from Glenamuc

this plot is not affected by the scheme. No development entrances are being provided without
planning permission across the scheme. DLRCC are however open to accommodating an
opening in the boundary and agricultural gate. Given the very significant level differences the
access road will not be formed — a cut slope and possibly a small pocket would be left behind
the gate and any further earthworks associated with a development access road would be the
responsibility of the landowner.

*  The pipe levels proposed are approx. 4m deep in Glenamuck road which is far deeper than our
proposed pipe levels (typ max 2m depth). It is anticipated that bedrock is present at shallow
depths in Glenamuck road. Therefore we would propose that your levels are revisited or
alternatively we could provide the stubs at the lower end of the site where provision of
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pipework at the approximate levels requested would not resi

could potentially then route your gravity pipework past the |

connection point?

2.  The section at the Glenamuck Rd end is important Joh

apartment block sitting just at the boundary at a FFL of c.1:

to protect the existing levels at boundary here. The levels lo

road were to be graded down to ¢.134.50mOD onto the Gle

apartment block and surrounding ground was to remain at o

Therefore, a retaining wall would be required east and west

There was no intention to lower the ground levels in the wo

site (approaching the Enniskerry Rd junction) and the prefes

site levels at they are John. A retaining wall perhaps?

DLRCC are open to providing a retaining wall here to replace the existing wall. Retained height will be up
to 2.5m so we may propose some minor ground lowering directly behind the wall to limit retained
height. We anticipate a railing will be required on the top of wall to ensure it is safe from the high side —
See attached some concept sections of the typical arrangement and arrangement at access. We would
require a temporary working area of approx 7.5m behind the wall for construction

3.  The proposed access and levels onto Glenamuck Rd were intended as per below extract

image;

4.  Our Client is insistent that stone faced walls be constructed along the GLDR section of
the GDRS.

DLRCC have advised that the provision of a post and rail fence on the boundary of the GDRS
was one of the items agreed with the six major landowners in the area (including the
Carrickmines Partnership) following discussions over an elghteen month penod Each
landowner will provide their own boundary treatment as dev ="~~~ * - - =%~

process. These discussions and agreements culminated in an

form the basis of the Council's purchase of these lands for tl

5. John — the S/W from the Eastern portion of the CP lan
towards the regional attenuation pond along the ¢.127mOD
would like to make sure that his ¢.2.1Ha lands are not prohil
drainage catchment. These are development zoned lands anc
is a significant change to the area, the infrastructure should
affected/divided land owned by our Client. We request agai
Plot B lands have some capacity reserved (2Ha @ 21/s/Ha =
infrastructure notwithstanding the fact that the GLDR cannc
directly. We just don’t want the new road to preclude the pc
outfall in a north-westerly direction from Plot B.

Refer to previous response on this (10. Below).

Kind Regards,

Roger Mullarkey
BScEng, DipEng, CEng, Eurlng, MIEI, FConsEI

Roger Mullarkey & Associates
Consulting Engineers

Structural & Civil

Duncreevan, Kilcock, Co.Kildare
Ph: 016103755

Mob: 087 2324917
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Email: info@rmullarkey.ie
Web: www.rmullarkey.ie

This contents and attachments of this email are strictly confidential and are intended for the sole usage of the
addressee only.

If you are not the intended recipient, you are hereby expressly forbidden to copy, disseminate, distribute or in any
other

way use this communication and must delete the email and contents immediately and contact the sender. While we
have

endeavoured to keep the email and contents virus free, it is the recipients own responsibility to ensure that the message
and attachments are virus free and no responsibility is accepted by Roger Mullarkey & Associates for any loss or
damage

from viruses that may occur. Thank you for your cooperatio

Roger Mullarkey & Associates is the Registered Business N

From: John Carr - DBFL Consulting Engineers <John.Carr(
Sent: Thursday 20 August 2020 15:56

To: Roger Mullarkey <info@rmullarkey.ie>

Cc: Thompson Adrian <athompson@DLRCOCO.IE>; borei
Kevin Sturgeon-DBFL Consulting Engineers <Kevin.Sturge
Subject: RE: 170172 - Glenamuck District Roads Scheme

Hi Roger,
I’ve added some responses below. I can also arrange a quicl

Thanks
John

From: Roger Mullarkey <info@rmullarkey.ie>

Sent: Friday 14 August 2020 14:58

To: John Carr - DBFL Consulting Engineers <John.Carr@d
Cc: Thompson Adrian <athompson@DLRCOCO.IE>; borei
Subject: RE: 170172 - Glenamuck District Roads Scheme

Hi John.

On review of the document you kindly issued on 28/07/20 I:
servicing request and our Client is appreciative of your cooj
However, there are a few comments arising from your docu

1.  The proposed access location onto the Glenamuck Rosz

previously required. You may remember that last year we hi

AnBP after protracted discussions/meetings with DLRCC tt

principle for the access point onto the Glenamuck Road. It v

current proposed access from Glenamuck Rd. is ¢.10m further north than our sites

advanced design, as per below screenshot.

Happy to move the entrance to suitable location — please provide info on preference here. We were not
involved in pre app discussions . We have only recently been appointed on the Golden ball upgrade
section of the works so had included an extract from DLRCC drawings for reference until our own were
prepared. As is the case across the scheme, development accesses are not being provided without
approved planning permissions however we can provide an agricultural access here.

2. While our Client is grateful for your cooperation in the provision of the service spurs
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from the Glenamuck Road, we would appreciate that the pre

between us so that there is a smooth interface between our s

your projects design intentions. We can provide an AutoCA

drainage including invert levels if you need it — just let me }

Yes please provide intended design and we will endeavour t

3.  Your drawing extract (above) indicates a Section A-A

please?

Again this is from the DLRCC drawings. See attached how

updated design and these discussions

4.  Can you confirm that the lands taken up by the sloped

included in the agreement with our Client? That is, any cha

our Clients lands will result in sterile development ground a

accounted for in the “land-take” agreement.

The land take agreements are a matter for the landowner anc

issues to get clarity here. Refer to point 7

5.  Appreciating that the recent works at Rockville includ

Glenamuck Road, we wish to make sure that access to this 1

the Glenamuck Road upgrade works. To that end, we reque:

spur connection from the new watermain be brought into th:

precise location to be agreed between us but coincidental w

access onto our Clients lands.

I note that the watermain is lad under the proposed footpath

If a spur is still essential please provide preferred location a

6. Inregards to Gas Networks Ireland, we discussed this

and he has agreed to deal with you specifically regarding th

spur from the existing main in the Glenamuck Road into the

let me know that this requirement will be included in your ]

John.

Declan is due to update the gas design drawing — Ideally ha

drawing and we will then include the relevant trenching in «

7.  The boundary fencing is not agreed by our Client. The

as the site boundary in this location and our Client wishes t

along the new boundary. Fencing won’t do John, walls are 1

Along the Glenamuck Road frontage there is an existing wa

wall here if desired as it is like for like. Some items to con

*  There will be a level difference between the road and

this level difference with regard to development levels and :

to be lowered?

*  If so we could just provide a wall at back of footpath :

development could come along after and finish the ground 1

*  Alternatively we can provide a retaining wall here at t

*  In either case we would propose the permanent land ta

require a temporary land take to facilitate construction.

8.  Similar to point 7, our Client requires that DLRCC prc

of boundary along both sides of the GDRS as it divides his lands. A stone faced wall and
railing is acceptable to our Client but a post and rail fence is not.

I understand there have been protracted discussions on this item and the agreed site wide approach
here is to provide a suitable stockproof fence at the land take line across the development land
frontages. The final and permanent boundaries frontages would then be provided along with future
development when an appropriate boundary to the development and urban design can be selected. We
can look at other types of fence if desired however the indication to date is that walls are not to be
provided.

9.  Can you move the location of the field gate into the East lands (Plot B) up to the
pedestrian crossing please, or as close as?

file:///Z)/...Kilternan%20Village/01%20Admin/05%20EMails/01%20EMail%20IN/DBFL%2020_10_16%20R¢%20GLDR%20Connections.txt[11/10/2021 10:58:23]



Yes we will move it to just south of the pedestrian crossing — obviously it cannot be right at the crossing
10. Notwithstanding the topographical constraints of Plot B gaining access into the adjacent

GDRS S/W network, our Client needs to be reassured that there will be some form of

piped culvert beneath the GDRS included downstream of Plot B that will access into the

proposed attenuation pond surface water drainage network.

The SW network is based on the natural topography draining towards the road network and many
parcels in the areas are therefore excluded from the catchment. Allowing for an area which currently
drains elsewhere would undermine the drainage philopsopy adopted. The pond sizing and associated
land take has also been fixed from planning stage and cannot be increased. What we can offer is
providing a crossing from plot B back into plot A at the northern end. You would then have the option of
selecting an appropriate overall attenuated discharge rate from the combined parcels which is in
keeping with the regional pond design or could seek any other discharge measure as per normal practice
—1in any case SW measures would need to be approved by [

not what is causing the issue with the storm discharge here :

the overall lands

Trusting the above is all clear John, we await your response

Kind Regards,

Roger Mullarkey
BScEng, DipEng, CEng, Eurlng, MIEI, FConsEI

Roger Mullarkey & Associates
Consulting Engineers

Structural & Civil

Duncreevan, Kilcock, Co.Kildare
Ph: 016103755

Mob: 087 2324917

Email: info@rmullarkey.ie
Web: www.rmullarkey.ie

This contents and attachments of this email are strictly confidential and are intended for the sole usage of the
addressee only.

If you are not the intended recipient, you are hereby expressly forbidden to copy, disseminate, distribute or in any
other

way use this communication and must delete the email and contents immediately and contact the sender. While we
have

endeavoured to keep the email and contents virus free, it is the recipients own responsibility to ensure that the message
and attachments are virus free and no responsibility is accepted by Roger Mullarkey & Associates for any loss or
damage

from viruses that may occur. Thank you for your cooperation with the above.

Roger Mullarkey & Associates is the Registered Business Name of Deep Sky Ltd., Reg.No. 518149

From: John Carr - DBFL Consulting Engineers <John.Carr@dbfl.ie>

Sent: Tuesday 28 July 2020 13:03

To: Roger Mullarkey <info@rmullarkey.ie>

Cc: Thompson Adrian <athompson@DLRCOCO.IE>; boreilly@deloitte.ie; Tom Kirby <tkirby@dob.ie>
Subject: 170172 - Glenamuck District Roads Scheme

Roger,
As we near completion of the tender documents for the Glenamuck District Roads scheme we have

prepared a brief summary of items related to your clients landholding in order to flush out any
remaining items to resolve. This addresses items such as access, boundaries, servicing, construction
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stage implications.

Please advise any comments you may have. Happy to have .
servicing considerations discussed in separate email (attache

Thanks
John
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2104 Kilternan Village - Drainage Infrastructure Appendix ROGER MULLARKEY & ASSOCIATES

Appendix 12.18

Water and Wastewater Calculations




2104 Kilternan Village ROGER MULLARKEY & ASSOCIATES

Foul Wastewater Calculations for TOTAL SITE

New Network - DOMESTIC Wastewater Flows

Usage Quantity | Occupancy | Population | Consumption Loading
(h) (P) (G) (PxG)(l/day)
(I/h/day)
Residential 383 Units |  2.7No./Unit 1034 150 155,100
Total = 155,100 |/day
Flowrate per day (l/s) 1.80l/s
Growth Rate | 1 1

Infiltration (I) | 10% 0.18

Dry Weather Flow | PG + | 1.97 l/s
Peaking Factor (Pfpom) | 3
Design Foul Flow (l/s) | Pfpom X | 5.91 l/s
PG
Misconnection Allowance (SW) | 1.5% 0.09l/s
Design Flow (l/s) 6.00 l/s

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020)

New Network - COMMERCIAL Wastewater Flows

Usage Quantity | Occupancy | Population | Consumption Loading

(h) (P) (G) (PxG)(l/day)
(I/h/day)
Retail/Comm 2,975m? 1per 5m? 595 50 29,750
Créche 439m? 1child/8m? + 65 50 3,250
Staff (20%) +
support

accommodation

Total = 33,000 |/day
Flowrate per 12hr day (I/s) 0.76l/s
Growth Rate | 1 1

Infiltration (1) | 10% 0.08
Dry Weather Flow | PG + | 0.83
| I/s
Peaking Factor (Pfpom) | 6
Design Foul Flow (l/s) | Pfpom | 5.02

xPG | /s
Misconnection Allowance (SW) | 1.5% | 0.08l/s
Design Flow (l/s) 5.11/s

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020)




2104 Kilternan Village ROGER MULLARKEY & ASSOCIATES

Foul Wastewater Calculations for PHASE 1

New Network - DOMESTIC Wastewater Flows

Usage Quantity | Occupancy | Population | Consumption Loading
(h) (P) (G) (PxG)(l/day)
(I/h/day)
Residential 91 Units 2.7No./Unit 246 150 36,855
Total = 36,855 |/day
Flowrate per day (l/s) 0.43l/s
Growth Rate | 1 1
Infiltration (I) | 10% 0.04
Dry Weather Flow | PG +1 | 0.47 l/s
Peaking Factor (Pfpom) | 6
Design Foul Flow (I/s) | Pfpom X | 2.8 l/s
PG
Misconnection Allowance (SW) | 1.5% 0.05l/s
Design Flow (l/s) 2.84 /s

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020)

Foul Wastewater Calculations for PHASE 2

New Network - DOMESTIC Wastewater Flows

Usage Quantity | Occupancy | Population | Consumption Loading
(h) (P) (G) (PxG)(l/day)
(I/h/day)
Residential 73 Units 2.7No./Unit 197 150 29,565
Total = 29,565 |/day
Flowrate per day (l/s) 0.34l/s
Growth Rate | 1 1
Infiltration (1) | 10% 0.03
Dry Weather Flow | PG +1 | 0.37 l/s
Peaking Factor (Pfpom) | 6
Design Foul Flow (l/s) | Pfpom X | 2.25 l/s
PG
Misconnection Allowance (SW) | 1.5% 0.07l/s
Design Flow (l/s) 2.28 /s

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020)




2104 Kilternan Village

ROGER MULLARKEY & ASSOCIATES

Foul Wastewater Calculations for PHASE 2A

New Network - DOMESTIC Wastewater Flows

Usage Quantity | Occupancy | Population | Consumption Loading
(h) (P) (G) (PxG)(l/day)
(I/h/day)
Residential 53 Units 2.7No./Unit 80 150 11,925
Total = 11,925 |/day
Flowrate per day (l/s) 0.14l/s
Growth Rate | 1 1
Infiltration (I) | 10% 0.01
Dry Weather Flow | PG+1 | 0.15 l/s
Peaking Factor (Pfpom) | 6
Design Foul Flow (I/s) | Pfpom X | 0.92 l/s
PG
Misconnection Allowance (SW) | 1.5% 0.07l/s
Design Flow (l/s) 0.94 /s

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020)

New Network - COMMERCIAL Wastewater Flows

Usage Quantity | Occupancy | Population | Consumption Loading
(h) (P) (G) (PxG)(l/day)
(I/h/day)
Retail/Comm 2,073m? 1per 5m? 415 50 20,750
Créche 439m? 1child/8m?2 + 65 50 3,250
Staff (20%) +
support
accommodation
Total = 24,000 |/day
Flowrate per 12hr day (I/s) 0.56l/s
Growth Rate | 1 1
Infiltration (1) | 10% 0.06
Dry Weather Flow | PG + | 0.62
| I/s
Peaking Factor (Pfpom) | 6
Design Foul Flow (l/s) | Pfpom | 3.70
xPG | l/s
Misconnection Allowance (SW) | 1.5% | 0.06l/s
Design Flow (l/s) 3.81/s

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020)




2104 Kilternan Village ROGER MULLARKEY & ASSOCIATES

Foul Wastewater Calculations for PHASE 3

New Network - DOMESTIC Wastewater Flows

Usage Quantity | Occupancy | Population | Consumption Loading
(h) (P) (G) (PxG)(l/day)
(I/h/day)
Residential 59 Units 2.7No./Unit 154 150 23,028
Total = 23,028 |/day
Flowrate per day (l/s) 0.27l/s
Growth Rate | 1 1
Infiltration (I) | 10% 0.03
Dry Weather Flow | PG+1 | 0.30 /s
Peaking Factor (Pfpom) | 6
Design Foul Flow (I/s) | Pfpom X | 1.8 l/s
PG
Misconnection Allowance (SW) | 1.5% 0.04l/s
Design Flow (l/s) 1.81 /s

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020)

Foul Wastewater Calculations for PHASE 4

New Network - DOMESTIC Wastewater Flows

Usage Quantity | Occupancy | Population | Consumption Loading
(h) (P) (G) (PxG)(l/day)
(I/h/day)
Residential 97 Units 2.7No./Unit 262 150 39,285
Total = 39,285 |/day
Flowrate per day (l/s) 0.46l/s
Growth Rate | 1 1
Infiltration (1) | 10% 0.05
Dry Weather Flow | PG +1 | 0.51 l/s
Peaking Factor (Pfpom) | 6
Design Foul Flow (l/s) | Pfpom X | 3.03 l/s
PG
Misconnection Allowance (SW) | 1.5% 0.04l/s
Design Flow (l/s) 3.08 I/s

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020)




2104 Kilternan Village ROGER MULLARKEY & ASSOCIATES

Foul Wastewater Calculations for PHASE 5

New Network - DOMESTIC Wastewater Flows

Usage Quantity | Occupancy | Population | Consumption Loading
(h) (P) (G) (PxG)(l/day)
(I/h/day)
Residential 10 Units 2.7No./Unit 27 150 4,050
Total = 4,050 |/day
Flowrate per day (l/s) 0.051/s
Growth Rate | 1 1
Infiltration (I) | 10% 0.01
Dry Weather Flow | PG+1 | 0.05 l/s
Peaking Factor (Pfpom) | 6
Design Foul Flow (l/s) | Pfpom X | 0.3 l/s
PG
Misconnection Allowance (SW) | 1.5% 0.01l/s
Design Flow (l/s) 0.311/s

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020)

New Network - COMMERCIAL Wastewater Flows

Usage Quantity | Occupancy | Population | Consumption Loading
(h) (P) (G) (PxG)(l/day)
(I/h/day)
Retail/Comm 902m? 1per 5m? 180 50 9,020
Total = 9,020 |/day
Flowrate per 12hr day (I/s) 0.21l/s
Growth Rate | 1 1
Infiltration (1) | 10% 0.02
Dry Weather Flow | PG +1 | 0.23 l/s
Peaking Factor (Pfpom) | 6
Design Foul Flow (l/s) | Pfpom X | 1.38 l/s
PG
Misconnection Allowance (SW) | 1.5% 0.02l/s
Design Flow (l/s) 1.41/s

Based on Irish Water Code of Practice Wastewater Infrastructure (Rev 2 July 2020)




2104 Kilternan Village

ROGER MULLARKEY & ASSOCIATES

Foul Wastewater Calculations -PHASING SUMMARY

Usage Resedential Commercial
Design Flow (l/s) Design Flow (l/s)
Phase 1 2.8
Phase 2 2.3
Phase 2A 0.9 3.8
Phase 3 1.8
Phase 4 3.1
Phase 5 0.3 1.4




2104 Kilternan Village ROGER MULLARKEY & ASSOCIATES

Water Demand Calculations for TOTAL SITE

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
(I/day) (I/s) (I/s)

Resi’ 383 2.7 1034 150 155,115 1.80 2.24 11.2 l/s

Units No./Unit
Peak Hour Water Demand (Domestic) 11.2 /s

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020)

New Network - COMMERCIAL Water Demand

Usage Quantity | Occupancy | Population | Consumption | Ave. Daily Ave. Ave. Peak
(I//h/day) Domestic | Daily(12hr) | Day/Peak Hour
Demand Domestic Week Water
(I/day) Demand (I/s) Demand
(I/s) (I/s)
Retail/ | 2,975m? 1per 5m? 595 50 29,750 0.69 0.86 4.3
Comm
Créche | 439m? 1child/8m? | 66 50 3,293 0.08 0.09 0.47
+ Staff
(20%) +
support
accommoda
tion
Peak Hour Water Demand (Commercial) 4.8l/s

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020)




2104 Kilternan Village

ROGER MULLARKEY & ASSOCIATES

Water Demand Calculations for PHASE 1

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
(I/day) (I/s) (I/s)
Resi’ 91 2.7 246 150 36,855 0.43 0.53 2.7 Us
Units No./Unit
Peak Hour Water Demand (Domestic) 2.7 /s

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020)

Water Demand Calculations for PHASE 2

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) (l/s)
Resi’ 73 2.7 197 150 29,565 0.347 0.43 2.11/s
Units No./Unit
Peak Hour Water Demand (Domestic) 2.1/s

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020)




2104 Kilternan Village ROGER MULLARKEY & ASSOCIATES

Water Demand Calculations for PHASE 2A

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
(I/day) (I/s) (I/s)

Resi’ 53 2.7 143 150 21,465 0.25 0.31 1.55 l/s

Units No./Unit
Peak Hour Water Demand (Domestic) 1.6 /s

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020)

New Network - COMMERCIAL Water Demand

Usage Quantity | Occupancy | Population | Consumption | Ave. Daily Ave. Ave. Peak
(I//h/day) Domestic | Daily(12hr) | Day/Peak Hour
Demand Domestic Week Water
(l/day) Demand (I/s) Demand
(I/s) (I/s)
Retail/ | 2,073m? 1per 5m? 415 50 20,730 0.48 0.6 3.0
Comm
Créche | 439m? 1child/8m? | 66 50 3,293 0.08 0.09 0.47
+ Staff
(20%) +
support
accommoda
tion
Peak Hour Water Demand (Commercial) 2.4l/s

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020)




2104 Kilternan Village

ROGER MULLARKEY & ASSOCIATES

Water Demand Calculations for PHASE 3

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
(I/day) (I/s) (I/s)
Resi’ 59 Units | 2.7 159 150 23,895 0.27 0.35 1.73l/s
No./Unit
Peak Hour Water Demand (Domestic) 1.7 /s

Water Demand Calculations for PHASE 4

New Network - DOMESTIC Water Demand

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020)

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
(I/day) (I/s) (I/s)
Resi’ 97 Units | 2.7 262 150 39,285 0.46 0.57 2.84l/s
No./Unit
Peak Hour Water Demand (Domestic) 2.8/s

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020)




2104 Kilternan Village ROGER MULLARKEY & ASSOCIATES

Water Demand Calculations for PHASE 5

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
(I/day) (I/s) (I/s)

Resi’ 10 Units | 2.7 27 150 4,050 0.05 0.06 0.29 /s

No./Unit
Peak Hour Water Demand (Domestic) 0.3 /s

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020)

New Network - COMMERCIAL Water Demand

Usage Quantity | Occupancy | Population | Consumption | Ave. Daily Ave. Ave. Peak
(I//h/day) Domestic | Daily(12hr) | Day/Peak Hour
Demand Domestic Week Water
(l/day) Demand (I/s) Demand
(I/s) (I/s)
Retail/ | 902m? 1per 5m? 180 50 902 0.02 0.3 1.5
Comm
Peak Hour Water Demand (Commercial) 1.5l/s

Based on Irish Water Code of Practice for Water Infrastructure (Rev 2 July 2020)




2104 Kilternan Village ROGER MULLARKEY & ASSOCIATES

Water Demand Calculations -PHASING SUMMARY

Usage Resedential Commercial
Design Flow (l/s) Design Flow (l/s)
Phase 1 2.7
Phase 2 2.1
Phase 2A 1.6 2.4
Phase 3 1.7
Phase 4 2.8
Phase 5 0.3 1.5
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