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Waterman Moylan
Engineering Consultants

Disclaimer

This report has been prepared by Waterman Moylan, with all reasonable skill, care and diligence within the
terms of the Contract with the Client, incorporation of our General Terms and Condition of Business and
taking account of the resources devoted to us by agreement with the Client.

We disclaim any responsibility to the Client and others in respect of any matters outside the scope of the
above.

This report is confidential to the Client and we accept no responsibility of whatsoever nature to third
parties to whom this report, or any part thereof, is made known. Any such party relies on the report at its
own risk.
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1. Introduction

Liscove Limited intend to apply to An Bord Pleanala for permission for a strategic housing development at
this c. 10.8 Ha site at lands at Wayside, Enniskerry Road and Glenamuck Road, Kilternan, Dublin 18, which
include a derelict dwelling known as ‘Rockville’ and associated derelict outbuildings, Enniskerry Road,
Kilternan, Dublin 18, D18 Y199. The site is generally bounded by the Glenamuck Road to the north;
Kilternan Country Market and the Sancta Maria property to the north and west; a recently constructed
residential development named "Rockville" to the north-east; the Enniskerry Road to the south-west;
dwellings to the south; and lands that will facilitate the future Glenamuck Link Distributor Road to the east.

Road works are also proposed to facilitate access to the development from the Enniskerry Road; to the
approved Part 8 Enniskerry Road/Glenamuck Road Junction Upgrade Scheme on Glenamuck Road
(DLRCC Part 8 Ref PC/IC/01/17); and to the approved Glenamuck District Roads Scheme (GDRS) (ABP
Ref:HA06D.303945) on the Glenamuck Link Distributor Road (GLDR). Drainage and water works are also
proposed to connect to services on the Glenamuck Road and Enniskerry Road.

At the Glenamuck Road access point, this will include works, inclusive of any necessary tie-ins, to the
footpath and cycle track to create a side road access junction incorporating the provision of an uncontrolled
pedestrian crossing across the side road junction on a raised table and the changing of the cycle track to a
cycle lane at road level as the cycle facility passes the side road junction. Surface water and foul drainage
infrastructure is proposed towards the north of the site into the drainage infrastructure to be constructed as
part of the Part 8 scheme. Potable water is to be provided from the existing piped infrastructure adjacent
to the site along Glenamuck Road. These interfacing works are proposed on an area measuring c. 0.05
Ha.

At the GLDR access point, this will include works, inclusive of any necessary tie-ins, to the footpath and
cycle track to create a side road access junction incorporating the provision of short section of shared path
and an uncontrolled shared pedestrian and cyclist crossing across the side road junction on a raised table.
The works will also include the provision of a toucan crossing, inclusive of the necessary traffic signal
equipment, immediately south of the access point to facilitate pedestrian and cyclist movement across the
mainline road. All works at the GLDR access point will include the provision of the necessary tactile paving
layouts and are provided on an area measuring c. 0.06 Ha.

At the Enniskerry Road, works are proposed to facilitate 3 No. new accesses for the development along
with modifications to Enniskerry Road. The 3 No. side road priority access junctions incorporate the
provision of an uncontrolled pedestrian crossing across the side road junction on a raised table. The
modifications to Enniskerry Road fronting the development (circa 320 metres) includes the narrowing of the
carriageway down to 6.5 metres (i.e. a 3.25 metres running lane in each direction) from the front of the kerb
on western side of Enniskerry Road. The remaining former carriageway, which varies in width of c. 2 metres,
will be reallocated for other road users and will include the introduction of a widened pedestrian footpath
and landscaped buffer on the eastern side of the road adjoining the proposed development. The above
works are inclusive of all necessary tie-in works such as new kerb along eastern side of Enniskerry Road,
drainage details, road marking, signage and public lighting. Potable water is to be provided from the existing
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piped infrastructure adjacent to the site along the Enniskerry Road. The interface works on Enniskerry Road
measures c. 0.19 Ha.

Surface water and foul drainage infrastructure is proposed to connect into and through the
existing/permitted Rockville developments (DLR Reg. Refs. D17A/0793, D18A/0566 and D20A/0015) on a
total area measuring c. 0.09 ha. The development site area and drainage and roads works areas will provide
a total application site area of c. 11.2 Ha.

The development will principally consist of: the demolition of c. 573.2 sq m of existing structures on site
comprising a derelict dwelling known as ‘Rockville’ and associated derelict outbuildings; and the provision
of a mixed use development consisting of 383 No. residential units (165 No. houses, 118 No. duplex units
and 100 No. apartments) and a Neighbourhood Centre, which will provide a creche (439 sq m), office (317
sq m), medical (147 sq m), retail (857 sq m), convenience retail (431 sq m) and a community facility (321
sq m). The 383 No. residential units will consist of 27 No. 1 bedroom units (19 No. apartments and 8 No.
duplexes), 128 No. 2 bedroom units (78 No. apartments and 50 No. duplexes), 171 No. 3 bedroom units
(108 No. houses, 3 No. apartments and 60 No. duplexes) and 57 No. 4 bedroom units (57 No. houses).
The proposed development will range in height from 2 No. to 5 No. storeys (including podium/undercroft
level in Apartment Blocks C and D and in the Neighbourhood Centre).

The development also provides: pedestrian links from Enniskerry Road and within the site to the
neighbouring “Rockville” development to the north-east and a pedestrian/cycle route through the Dingle
Way from Enniskerry Road to the future Glenamuck Link Distributor Road; 678 No. car parking spaces (110
No. in the undercroft of Blocks C and D and the Neighbourhood Centre and 568 No. at surface level)
including 16 No. mobility impaired spaces, 73 No. electric vehicle spaces, 1 No. car share space, 4 No.
drop-off spaces/loading bays; motorcycle parking; bicycle parking; bin storage; the decommissioning of the
existing telecommunications mast at ground level and provision of new telecommunications infrastructure
at roof level of the Neighbourhood Centre including shrouds, antennas and microwave link dishes (18 No.
antennas and 6 No. transmission dishes, all enclosed in 9 No. shrouds together with all associated
equipment); private balconies, terraces and gardens; hard and soft landscaping; sedum roofs; solar panels;
boundary treatments; lighting; substations; plant; and all other associated site works above and below
ground. The proposed development has a gross floor space of c. 43,120 sq m in addition to undercroft
levels (under Apartment Blocks C and D measuring c. 1,347 sq m and under the Neighbourhood Centre
measuring c. 2,183 sq m, which includes parking spaces, external storage, bin storage, bike storage and
plant).

This report identifies the energy standards with which the proposed development will have to comply and
also sets out the overall strategy that will be adopted to achieve these energy efficiency targets.

The dwellings will be required to minimise overall energy use and to incorporate an adequate proportion of
renewable energy in accordance with Building Regulations Part L 2021, Conservation of Energy & Fuel
(hereinafter referred to as Part L 2021).
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2. Building Regulations Part L 2021 Dwellings

Compliance with Building Regulations Part L 2021 Dwellings is broken down into six distinct categories,
known as Regulation 8; parts (a) to (f).

A summary of each of these parts as listed in Technical Guidance Document L 2011 is provided below
together with a description of what is required to demonstrate compliance and suggested routes to meeting
the required standards.

2.1 Regulation 8 Part (a)
The regulation requires that:

Providing that the energy performance of the building is such as to limit the calculated primary
energy consumption and related carbon dioxide (CO2) to that of a nearly zero energy building
within the meaning of the Directive insofar as is reasonably

Part (a) is the overarching compliance target which stipulates the required overall reduction in energy
consumption and carbon emissions for new dwellings.

This requires that the energy consumption and carbon emissions of every dwelling is assessed using the
DEAP software and that reductions of 70% in energy consumption and 65% in carbon emissions are
achieved. The baseline against which this reduction is to be measured is considered to be a dwelling which
is constructed to perfectly comply with the 2005 version of Building Regulations Part L.

The ratio of the energy consumed by the proposed dwelling to a similar dwelling constructed to 2005 energy
efficiency standards is referred to as the “Energy Performance Co-efficient”

2.2 Regulation 8 Part (b)
The regulation requires that:

Providing that, the nearly zero or very low amount of energy required is covered to a very significant
extent by energy from renewable sources, including energy from renewable sources produced on-
site or nearby;

This requires that the all-new dwellings are provided with a renewable energy source. The regulations state
that 20% of the total energy consumed within the dwelling must be provided from renewable thermal
sources (solar thermal, biomass, heat pumps) or renewable electrical sources (Photovoltaic, Micro-wind).

In practical terms, for a multiple unit development, this requirement is usually met by incorporating PV
panels at roof level, incorporating air source heat pump technology or by adding an element of biomass or
micro-CHP to a district heating scheme.

Where CHP is included, the renewable energy is considered to be the waste heat which is generated as a
by-product of the electricity produced. Specific calculation methods are set out within TGD Part L 2021
Dwellings which detail how compliance should be demonstrated.

2.3 Regulation 8 Part (c)
The regulation requires that:
Limiting heat loss and, where appropriate, availing of heat gain through the fabric of the building;

This requires that the fabric of the building is designed to minimise heat loss from the building and that the
air permeability of the structure limits the unwanted passage of air into the building.
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Typical compliant U-Values are as follows.

Pitched roof 0.16 W/m2K
Flat roof 0.20 W/m2K
Walls 0.18 W/m2K
Floor 0.18 W/m2K
Windows 1.4 W/m2K

The u-values of individual elements can be relaxed if required provided that compensatory measures are
taken on other elements and that the overall area weighted u-value for the entire dwelling is the same as it
would have been if all individual elements had complied.

The thermal bridging details of junctions in the envelope of the building (floor-wall; wall-window; wall-roof,
etc) must also be designed and constructed in accordance with the guidance set out in Limiting Thermal
Bridging and Air Infiltration — Acceptable Construction Details

Every dwelling must also be subjected to an air pressure test to determine the air tightness. All dwellings
must achieve and air tightness of less than 5m3/m?/hour when tested at 50 Pascals. In multiple dwelling
developments with repeating apartment types, testing can be conducted on a representative sample of
units in accordance with Table 1.5.4.3 of TGD Part L 2021 Dwellings.

2.4 Regulation 8 Parts (d & e)

The regulation requires that:

Providing and commissioning energy efficient space and water heating systems with efficient heat
sources and effective controls;

Providing that all oil and gas fired boilers shall meet a minimum seasonal efficiency of 90%;

These require that gas or oil-fired boilers are at least 90% efficient and that heating controls allow
independent time control of the heating (2 zones for dwellings larger than 100m2) and hot water. Heating
in each zone should also be controlled by room thermostats (in the case of heating) and cylinder stats (in
the case of hot water).

2.5 Regulation 8 Parts (f)

The regulation requires that:

Providing to the dwelling owner sufficient information about the building, the fixed building services
and their maintenance requirements so that the building can be operated in such a manner as to
use no more fuel and energy than is reasonable.

This requires that information is provided to the dwelling owner which relates to the effective and efficient
operation of the systems installed in that dwelling. Instructions on how to control the heating & hot water
systems based on time and temperature requirements.

2.6 Requirements for Common Areas
Section 0.1.2.3 requires that:

Where a new dwelling forms part of a larger building, the guidance in this document applies to the
individual dwelling, and the relevant guidance in Technical Guidance Document L - Conservation
of Fuel and Energy — Buildings other than dwellings applies to the non-dwelling parts of the building
such as common areas (including common areas of apartment blocks), and in the case of mixed-
use developments, the commercial or retail space.
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This requires that the common areas of the apartment blocks are design to meet Part L 2021 BOTD for
Buildings Other Than Dwellings and will require that a portion of the energy demand for the common areas
is met by a renewable energy source.

2.7 S.I No 393 of 2021 - Regulation 5 Part (e)

The regulation requires that:

For a new building (containing one, or more than one, dwelling), where there are more than 10
car parking spaces, ducting infrastructure, consisting of conduits for electric cables, should be
provided for every parking space, to enable the subsequent installation of recharging points for
electric vehicles where:

* the car park is located inside the building, e.g. a basement car park; or

* the car park is physically adjacent to the building, i.e. the car park is within the curtilage
of the site.

This requires that ducting provision for the future installation of car charging point be made in all carparks
with more than 10 parking spaces associated with multi-unit residential buildings.
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3. Building Regulations Part L 2021 (Building Other than Dwellings)

. Compliance with Building Regulations Part L 2021 BOTD is broken down into seven distinct categories,
known as Regulation L5 parts (a) to (i).

A summary of each of these parts as listed in Technical Guidance Document L 2021 BOTD is provided
below together with a description of what is required to demonstrate compliance and suggested routes to
meeting the required standards.

3.1 Regulation L5 Parts (a)

The regulation requires that:

(a) providing that the energy performance of the building is such as to limit the calculated primary
energy consumption and related Carbon Dioxide (COZ2) emissions to a Nearly Zero Energy Building
level insofar as is reasonably practicable, when both energy consumption and Carbon Dioxide
emissions are calculated using the Non-domestic Energy Assessment Procedure (NEAP)
published by Sustainable Energy Authority of Ireland;

Part (a) is the overarching compliance target which stipulates the required overall reduction in energy
consumption and carbon emissions for new commercial buildings.

This requires that the energy consumption and carbon emissions of every building is assessed using the
SBEM software and that the energy consumption and carbon emissions associated with the building being
assessed are in line with the required standards.

3.2 Regulation L5 Parts (b)

The regulation requires that:

providing that, the nearly zero or very low amount of energy required is covered to a
very significant extent by energy from renewable sources produced on-site or nearby.

This requires that Renewable Energy Technologies are provided. This to be reflected by Renewable
Energy Ratio (RER) which is the ratio of the primary energy from renewable energy sources to total
primary energy as defined and calculated in NEAP. RER for commercial buildings was as follows

e  Where the MPEPC of 1.0 and MPCPC of 1.15 is achieved an RER of 0.20
e Where an EPC of 0.9 and a CPC of 1.04 is achieved an RER of 0.10

3.3 Regulation L5 Parts (c)

The regulation requires that:

limiting the heat loss and, where appropriate, availing of the heat gains through the
fabric of the building.

This requires that the fabric of the building is designed to minimise heat loss from the building and that the
air permeability of the structure limits the unwanted passage of air into the building.
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Typical compliant U-Values are as follows.

Pitched roof 0.16 W/m2K
Flat roof 0.20 W/m2K
Walls 0.21 W/m2K
Floor 0.21 W/m2K
Windows 1.6 W/m2K

The u-values of individual elements can be relaxed if required provided that compensatory measures are
taken on other elements and that the overall area weighted u-value for the entire building is the same as it
would have been if all individual elements had complied.

The thermal bridging details of junctions in the envelope of the building (floor-wall; wall-window; wall-roof,
etc) must also be designed and constructed in accordance with Acceptable Construction Details and/or
certified details for all key junctions.

Building must also be subjected to an air pressure test to determine the air tightness and must achieve an
air tightness of less than 5m3/m2/hour when tested at 50 Pascals.

3.4 Regulation L5 Parts (d)
The regulation requires that:

providing and commissioning energy efficient space heating and cooling systems,
heating and cooling equipment, water heating systems, and ventilation systems, with
effective controls.

This requires that heat- generators should be designed and installed so that they operate efficiently over
the range of loading likely to be encountered. This means that gas or oil-fired boilers are at least 86%
efficient for output less than 70kW and 93% efficient for output over 70kW. Space and water heating
systems should be effectively controlled so as to limit energy use by these systems.

Additionally, buildings should be designed and constructed in such way that there is no requirement for
excessive installed capacity of Air Conditioning and Mechanical Ventilation for cooling purposes and the
ventilating and cooling systems installed are energy efficient and are capable of being controlled to
achieve optimum energy efficiency.

3.5 Regulation L5 Parts (e)
The regulation requires that:

ensuring that the building is appropriately designed to limit need for cooling and, where air-
conditioning or mechanical ventilation is installed, that installed systems are energy efficient,
appropriately sized and adequately controlled.

This requires that the glazed elements of the proposed building are design to limit solar gain to acceptable
levels. Design approaches that are often adopted to address this requirement include reducing total glazing
areas, introducing internal or external shading devices, or using specifically selected solar control glazing
to reduce the solar gain.
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3.6 Regulation L5 Parts (f)

The regulation requires that:

limiting the heat loss from pipes, ducts and vessels used for the transport or storage of
heated water or air.

This requires that hot water storage vessels, pipes, and ducts associated with the provision of heating
and hot water in a building should be insulated to limit heat loss, except where the heat flow through the
wall of the pipe, duct, or vessel is always useful in conditioning the surrounding space.

3.7 Regulation L5 Parts (g)

The regulation requires that:
limiting the heat gains by chilled water and refrigerant vessels, and by pipes and ducts
that serve air conditioning systems.

This requires that storage vessels for chilled water and refrigerant, and pipes and ducts that serve air-
conditioning systems should be insulated to limit heat gain from the surrounding environment.

3.8 Regulation L5 Parts (h)

The regulation requires that:

providing energy efficient artificial lighting systems and adequate control of these
systems.

This requires that artificial lighting systems shall be designed and controlled so as to ensure the efficient
use of energy for this purpose. Lighting controls should encourage the maximum use of daylight and help
avoiding unnecessary artificial lighting.

3.9 Regulation L5 Parts (i)

The regulation requires that:

providing to the building owner or occupants sufficient information about the building,
the fixed building services, controls, and their maintenance requirements so that the
building can be operated in such a manner as to use no more fuel and energy than is
reasonable.

This requires that information is provided to the dwelling owner which relates to the effective and efficient
operation of the systems installed in that house. Instructions on how to control the heating & hot water
systems based on time and temperature requirements.

3.10 S.I No 393 of 2021 - Regulation 5 Part (e)

The regulation requires that:

A building which has more than 10 car parking spaces, that is (i) new, or (ij) undergoing major
renovation, shall have installed at least one recharging point and ducting infrastructure (consisting
of conduits for electric cables) for at least one in every 5 car parking spaces
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This requires that at least one functioning charging point be provided for carparks with more than 10 parking
spaces and that a ducting provision be made for the future installation of additional charging points for one
in every 5 spaces.
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4. Building Fabric

Before considering efficient building services or renewable energy systems, the form and fabric of a
building must be assessed and optimised so as to reduce the energy demand for heating, lighting and
ventilation. Target performance levels have been identified by the design team and are presented below.

4.1 Elemental U-Values

The U-Value of a building element is a measure of the amount of heat energy that will pass through the
constituent element of the building envelope. Increasing the insulation levels in each element will reduce
the heat lost during the heating season and this in turn will reduce the consumption of fuel and the
associated carbon emissions and operating costs.

It is the intention of the design team to adhere to the requirements of the building regulations. Target U-
Values are identified below.

Range of Target Part L 2021 (Residential) | Part L 2021 (Commercial)

U-Values Values Proposed Compliant Values Compliant Values
Floor 0.10 t0 0.18 W/m2K 0.18 W/m2K 0.21W/m?K

Roof (Flat) 0.12 t0 0.20 W/m2K 0.20 W/m2K 0.20 W/m2K

Roof 0.10 to 0.16 W/m?K 0.16 W/m?K 0.16 W/m2K
(Pitched)

Walls 0.10 to 0.18 W/m2K 0.18 W/m2K 0.21 W/m2K
Windows 0.9to 1.4 Wim2K 1.4 Wim2K 1.6 W/m2K

4.2 Air Permeability

A major consideration in reducing the heat losses in a building is the air infiltration. This essentially relates
to the ingress of cold outdoor air into the building and the corresponding displacement of the heated internal
air. This incoming cold air must be heated if comfort conditions are to be maintained. In a traditionally
constructed building, infiltration can account for 30 to 40 percent of the total heat loss, however construction
standards continue to improve in this area.

With good design and strict on-site control of building techniques, infiltration losses can be significantly
reduced, resulting in equivalent savings in energy consumption, emissions and running costs.

In order to ensure that a sufficient level of air tightness is achieved, air permeability testing will be specified
in tender documents, with the responsibility being placed on the main contractor to carry out testing and
achieve the targets identified in the tender documents.

A design air permeability target of 3 m3/m2/hr has been identified for the apartments on the site.

The air permeability testing will be carried out in accordance with BS EN 13829:2001 ‘Determination of air
permeability of buildings, fan pressurisation method’ and CIBSE TM23: 2000 ‘Testing buildings for air
leakage”

Project Number: 21-096
Document Reference: 21-096.r001



4.3 Thermal Bridging

Thermal bridges occur at junctions between planar elements of the building fabric and are typically defined
as areas where heat can escape the building fabric due to a lack of continuity of the insulation in the adjoin
elements.

Careful design and detailing of the manner in which insulation is installed at these junctions can reduce the
rate at which the heat escapes. Standard good practice details are available and are known as Acceptable
Construction Details (ACDs). Adherence to these details is known to reduce the rate at which heat is lost.

The rate at which heat is lost is quantified by the Thermal Bridging Factor of the dwelling and measured in
W/m2K. The Thermal Bridging Factor is used in the overall dwelling Part L calculation, this value can be
entered in three different ways:

0.15W/m2K Default used where details do not match ACDs and are not thermally
modelled

0.08W/m2K Used where the ACDs are fully adhered to

<0.08 W/m2K Used where the thermal details are thermally modelled and considered

to perform better than the ACDs

It is intended that the ACDs will be adhered where suitable and thermal modelling will be carried out for
non-standard junction details within proposed development and that the resultant Thermal Bridging Factor
will be less than 0.08W/m2K.
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5. Heat Sources & Renewable Energy Options - Residential

All new dwellings must meet overall energy performance levels (as defined by the Energy Performance
Coefficient - EPC) and must have a portion of their annual energy demand provided by renewable energy
sources.

The renewable energy source can be thermal energy such as solar thermal collection, biomass boilers or
heat pumps or it can be electrical energy as generated by photovoltaic solar panels or wind turbines. The
minimum renewable energy contributions defined in Part L 2021 Part (b) is 20% of the total energy
consumption for the dwelling.

Two main fuel sources are generally available for developments of this nature, natural gas and electricity.
Each present distinct options for compliance with the new standards. Solutions involving gas as the primary
fuel source will typically include a solar technology such as PV panels to meet the renewable energy
requirements while solutions relying on electricity will include heat pump technology.

The options presented in Sections 5.1, 5.2 & 5.3 below set out the options for the houses proposed for the
site and Sections 5.4, 5.5 & 5.6 set out the options for the proposed apartments. Each is based on the
building fabric performance levels identified in Table 1 in Section 4.

The final selection and combination of technologies will most likely be selected from these options based
on a more in-depth technical and financial appraisal of the technologies which will be carried out during
detailed design.

5.1 Option 1 — Air Source Heat Pump & Mechanical Extract Ventilation (Houses)

Heat Source, Hot Water Source & Renewable Energy Sources

Air source heat pumps (ASHPs) utilise grid supplied electricity to extract thermal energy from a heat
source, in this case, the external ambient air. The electricity consumed is obviously not renewable
energy, however the efficiency at which a heat pump operates allows a significant portion of the heat
delivered to be considered as renewable. The amount of heat considered to be renewable is determined
by the efficiency of the heat pump and the “primary energy conversion factor” for grid supplied electricity.
Typically, approximately 40% to 50% of the heat supplied is considered to be renewable energy

In recent years, the design of ASHPs has improved bringing about higher efficiencies and reduced costs.
This, in turn, has led to an increase use of this technology in large scale housing developments. Certified
seasonal efficiencies of some models can exceed 500% in heating mode and 250% to 300% in hot water
mode meaning that the use of this technology can deliver compliance with Part L 2021 requirements without
the need for additional renewable energy sources such as PV panels.

Air source heat pumps require an indoor and an outdoor component. The outdoor unit is the evaporator
which extracts the thermal energy from the ambient air while the indoor unit typically includes the heating
buffer tanks and the hot water cylinder for the dwelling. The outdoor unit is typically located in the back
garden of a dwelling.

Ventilation

Mechanical Extract Ventilation (MEV) systems extract air from all wet rooms using a central extract fan
which runs continuously with supply air to the dwelling being provided through trickle vents in each
habitable room. It is possible to incorporate a humidity control function into the fan which will result in a
system which is capable of varying air extract rates in accordance with the humidity levels in the dwelling.
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5.2 Option 2 — Gas Fired Boiler, PV Panels & Heat Recovery Ventilation (Houses)
Heat & Hot Water Source

The use of natural gas to provide heating and hot water to dwellings is very common in urban and sub-
urban housing developments due to its convenience and to low fuel prices. High efficiency gas fired
condensing boilers convert gas to heat energy with an efficiency of over 90%.

Time and temperature zone control will allow the occupant to control the heating times and temperatures
(usually for 2 “zones”) and hot water times and temperatures independently.

Ventilation

Heat Recovery Ventilation (HRV) system comprise supply and extract ductwork through-out the house
and a central ventilation unit which includes a supply fan, an extract fan and a heat exchanger. Air is
extracted from the kitchen and the wet rooms and is supplied into living spaces via the duct system. The
HRV unit recovers the heat from the warm air being extracted from the dwelling and uses the heat
recovered to raise the temperature of the incoming air stream.

The system also has the benefit of eliminating the requirement for trickle ventilation (that are typically
required for other ventilation solutions) thereby increasing the benefits of an air tight construction. It is
also possible to incorporate a humidity control function into the fans which will result in a system which is
capable of varying supply and extract rates in accordance with the humidity levels in the dwelling.

Renewable Energy Source

Solar PV systems harvest the sun’s energy to provide a renewable energy source for the dwelling. The
sun’s energy is converted into electrical energy which offsets the use of grid electricity. The number of PV
panels provided on each dwelling is dependent on the geometry, extent of glazing and orientation of the
dwelling. This approach allows designers to tailor the amount of renewable energy provided to each
dwelling specifically to meet the overall Part L requirements (EPC) and the total renewable energy
requirements (RER).

5.3 Option 3 — Gas Fired Boiler, PV Panels & Hot Water Heat Pump with
Mechanical Extract Ventilation (Houses)

Heat Source

The use of natural gas to provide heating and hot water to dwellings is very common in urban housing
developments due to it's convenience and low fuel prices. High efficiency gas fired condensing boilers
convert gas to heat energy with an efficiency of over 90%. In this case, the gas boiler will only be used to
provide space heating to the dwelling.

Hot Water

A “hot water heat pump” is effectively an air source heat pump that is designed to provide hot water only.
Rather than having an outdoor and an indoor unit as are required with an air source heat pump as
described in 5.1 above, the hot water heat pump combines both components into a single indoor unit
which is also combined with a hot water cylinder. Outdoor air is then ducted into the unit to allow heat
energy to be extracted. Similarly to the air source heat pump, a proportion of the heat generated can be
considered to be renewable due to the efficiency at which the operates.

Certified seasonal efficiencies of some models can reach 300% when producing hot water meaning that
the use of this technology will make a sizeable contribution to overall compliance with the Part L 2021
requirements.
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Ventilation

Mechanical Extract Ventilation (MEV) systems extract air from all wet rooms using a central extract fan
which runs continuously with supply air to the dwelling being provided through trickle vents in each habitable
room.

Some hot water heat pump manufacturers offer systems that allow the MEV system to be incorporated into

the heat pump. This offers a dual benefit of recovering heat from the air being extracted from the dwelling
and of reducing the amount of equipment being provided in each dwelling.

Renewable Energy Source

The hot water heat pump will also make a contribution to the renewable energy requirements of the dwelling
but generally this will not be sufficient to meet the RER requirements. As such, PV panels will still be
required but a reduced number of panels would be needed compared to the option presented in 5.1 & 5.2.

Solar PV systems harvest the sun’s energy to provide a renewable energy source for the dwelling. The
sun’s energy is converted into electrical energy which offsets the use of grid electricity. The number of PV
panels provided on each dwelling is dependent on the geometry, extent of glazing and orientation of the
dwelling and of the PV panels.

5.4 Option 4 — District Heating (Commercial & Apartments)

For commercial premises or apartment blocks the approach outlined in this section would involve the
generation of heat in a central location on the site and the distribution of this heat to each apartment via a
network district heating pipework. The central plant used to generate the heat could include Air Source
Heat Pumps, Combined Heat and Power (CHP) plan and high efficiency gas fired condensing boilers.

A CHP unit uses gas as its energy source to create electricity which can be utilised within the proposed
development. This process of creating electricity results in the generation of “waste heat” which can then
be used to meet a proportion of the heating and hot water demands of the housing development. Since the
waste heat is captured it can be considered to be renewable energy and therefore contributes towards the
overall 20% renewable energy requirement.

The Air Source Heat Pumps (ASHPs) utilise grid supplied electricity to extract thermal energy from a heat
source, in this case, the external ambient air. While the electricity consumed is not considered renewable
energy, the efficiency at which a heat pump operates allows a significant portion of the heat delivered to be
considered as renewable energy. The amount of heat considered to be renewable is determined by the
efficiency of the heat pump and the “primary energy conversion factor” for grid supplied electricity. Typically,
approximately 40% to 50% of the heat supplied is considered to be renewable energy.

In order to meet the heating and hot water demands of the apartments in the proposed development a
district heating plant centre will be provided in each half of the development. Each plant centre will be
capable of generating approximately 750kW to 1MW of heat energy. In this arrangement, the CHP would
typically be sized to provide up to 30% of the total annual energy consumption, heat pumps would provide
30 to 40% and the remaining energy demand will be met by the gas fired boilers.

Heating pipework will be installed throughout the scheme to distribute the heat generated in the plant room
throughout the apartment element of this development, serving each apartment via a heat interface unit
(HIU). The HIU will both control and meter the consumption of heat and hot water within each individual
dwelling allowing occupants to set the times they need space heating and ensuring they are charged
accordingly.

Project Number: 21-096
Document Reference: 21-096.r001



Heat Recovery Ventilation would then be provided in order meet the ventilation needs of the apartments.
Air is extracted from wet rooms and supplied to living spaces via a central unit which contains supply and
extract fans and a heat exchanger. This system recovers the heat from the warm air being extracted from
the dwelling and uses the heat recovered to raise the temperature of the incoming air stream leading to
improved overall efficiency.

5.5 Option 5 — Individual Plant with Exhaust Air Heat Pumps (Apartments)

Exhaust Air heat pumps (EAHPSs) operate in a very similar manner to the more conventional air source heat
pumps and utilise grid supplied electricity to extract thermal energy from a heat source, in this case, the
internal air within the apartment. The internal air is extracted from kitchens and wet rooms and is drawn
into the heat pump via ductwork in the ceiling void. The heat pump extracts heat from this air before
expelling it from the apartment.

While the electricity consumed is not renewable energy, the efficiency at which a heat pump operates allows
a significant portion of the heat delivered to the dwelling be considered as renewable energy. The amount
of heat considered to be renewable is determined by the efficiency of the heat pump and the “primary
energy conversion factor” for grid supplied electricity. Typically, approximately 30% to 40% of the heat
supplied is considered to be renewable energy.

There are a number of manufacturers offering products of this type and the certified seasonal efficiencies
of some models can exceed 450% in heating mode and 170% to 190% in hot water mode. These
efficiencies can deliver Part L 2021 compliance in most circumstances but in some instances may need
supplementary PV panels in order to meet the required energy targets.

There is no requirement for a separate Mechanical Extract Ventilation (MEV) systems when an exhaust air
heat pump is used as the heat pump draws the air from all wet rooms in the same manner as an MEV
system would. The fan will run continuously to ensure that the minimum ventilation rates are maintained
and the supply air to the dwelling is provided through trickle vents in each habitable room.

5.6 Option 6 — Electric Heaters, Hot Water Heat Pumps, Heat Recovery
Ventilation & PV Panels (Apartments)

This approach includes the provision of electric storage and/or convector heaters in the living & sleeping
areas to meet all of the space heating requirements with electric towel rads provided in main bathrooms
and en-suites.

The hot water demand is met by a hot water heat pump which utilise grid supplied electricity to extract
thermal energy from a heat source in a similar manner to an Exhaust Air Heat Pump. The heat pump is
ducted directly to the external fagade through insulated supply & exhaust ductwork and uses external air
for the hot water needs. It can use up to 3 times less electricity than direct acting water heaters and
produces renewable energy to aid Part L compliance.

Heat Recovery Ventilation would then be provided in order meet the ventilation needs of the apartments.
Air is extracted from wet rooms and supplied to living spaces via a central unit which contains supply and
extract fans and a heat exchanger. This system recovers the heat from the warm air being extracted from
the dwelling and uses the heat recovered to raise the temperature of the incoming air stream leading to
improved overall efficiency.

PV panels are also then needed to improve the overall renewable energy contribution and improve the
overall energy performance of the dwellings. Generally, 1 or 2 PV panels will be required for each
apartment.
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5.7 Apartment Corridors/Landlord Areas

In accordance with the requirements of Part L 2021, the common areas within the apartment blocks are
required to meet the requirements of Part L 2021 for “Buildings Other Than Dwellings”. Under Part L
2017, a portion (10% to 20%) of the energy demand of the common areas must be met by a renewable
energy source. The energy demand within these spaces will be exclusively provided by electrical energy
(lighting, space heating & lifts etc) so a photovoltaic array would be best suited to meet this renewable
energy demand.
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6. Heat Sources & Renewable Energy Options — Non-Domestic
Buildings

All new commercial buildings (Buildings Other Than Dwellings) must meet the overall energy performance
standards and have a have a portion of their annual energy demand provided by renewable energy sources
as setoutin Part L 2021 Dwellings. This can be thermal energy such as solar thermal collection, biomass
boilers or heat pumps or it can be electrical energy as generated by photovoltaic solar panels or wind
turbines.

The minimum renewable energy contributions for a development of this nature is defined in Part L 2021
BOTD L5 Part (b) and is measured by the Renewable Energy Ratio (RER). This is the ratio of the primary
energy from renewable energy sources to total primary energy demands of the building. Depending on the
overall performance of the building, as measured by the EPC and CPC the required renewable energy
contribution is either 20% or 10%.

In order to determine the most efficient and effective means of complying with the requirements of Part L
2021 BOTD Part (b) a detailed assessment of the various renewable energy systems available will be
conducted during the design stage using the SBEM calculation methodology.

There is a wide variety of possible solutions for heating, cooling and ventilation of non-domestic buildings
which can be tailored to suit the proposed uses of the spaces and to meet the occupancy needs. Some
spaces may require mechanical ventilations systems or comfort cooling to meet the required internal
comforts levels, while others may simply need heating and natural ventilation. Hot water demands in non-
domestic buildings also vary considerably depending on building use.

As part of the detailed design process, an SBEM analysis will be carried out to assess the proposed design
solutions for compliance with the requirements of Part L 2021 BOTD. Typical design solutions that will be
assessed will include the following:

Water based heating systems incorporating air source heat pumps or condensing gas boilers
Natural ventilation where possible

Mechanical ventilation systems incorporating heat recovery and/or heat pump technology
Comfort cooling where required with invertor driven, R32 air conditioning technology

LED lighting with occupancy and daylight controls

Solar renewable energy systems (photovoltaic or solar thermal) if required to meet renewable
contribution energy targets
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7. Proposed Solutions for Kilternan Village

The preceding sections of this report set out the regulatory requirements with which the scheme will have
to comply while identifying a number of technologies and design approaches that may be utilised to
achieve compliance.

The building fabric standards and the technology solutions discussed will all be assessed in greater detail
during the detailed design stage of the project. A cost benefit analysis of all these available solutions will
be carried out to determine the correct balance between an efficient building envelope and the most
appropriate combination of technology and renewable energy systems.

The proposed approach to achieving Part L Compliance will be based on a combination of the solutions
below once a detailed analysis has been completed at detailed design stage. A final decision will be
made once capital costs, renewable targets and regulation compliance have all been compared to find
the most appropriate solution.

7.1 Houses

The most likely overall solution that will be implemented will include the following measures

e Exceed minimum U-Value standards by 20% to 30%,

e Achieve air tightness standards of 3m3/m2/hr

e Ensure thermal bridging details are designed to achieve thermal bridging factors of 0.08W/mZ2K or less.

* Provide an appropriate combination of technologies to ensure energy consumption is in line with Part
L 2021 requirements. This will either include air source heat pumps and/or an alternative heating
system such as gas boilers with PV panels for renewable energy.

¢ |nstall centralised mechanical ventilation systems to ensure adequate ventilation rates are achieved in
the dwelling which maximising the benefits of the airtight construction

7.2 Apartments

The most likely overall solution that will be implemented will include the following measures

e Exceed minimum U-Value standards

e Achieve air tightness standards of 3m3/m?/hr

e Ensure thermal bridging details are designed to achieve thermal bridging factors of 0.08W/m?2K or less.

® Provide an appropriate combination of technologies to ensure energy consumption is in line with Part
L 2021 requirements. This will most likely include individual plant in each apartment, either exhaust air
heat pumps or electric heaters and hot water heat pumps. It is unlikely that a district heating system
will be viable on such small apartment blocks.

® |nstall centralised mechanical ventilation systems to ensure adequate ventilation rates are achieved in
the dwelling which maximising the benefits of the airtight construction
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7.3 Non-Domestic Buildings

The most likely overall solution that will be implemented will include the following measures
e Exceed minimum U-Value standards
e Achieve air tightness standards of 5 m3/m2/hr

e Provide an air source heat pump and/or PV panels to meet Part L renewable contribution
requirements
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1.0 Introduction

1.1 This document relates to the Flood Risk Assessment (FRA) for a proposed
mixed residential/commercial development located on lands at Wayside,
Enniskerry Road, Kilternan, Dublin 18.

1.2 We, Roger Mullarkey & Associates, were appointed by Liscove Ltd. to
carry out the Site Specific Flood Risk Assessment report to accompany
the suite of other drawings and documentation relating to a proposed
residential and commercial development at the above noted address.

1.3  The application area c.10.8Ha, is currently predominately greenfield and
includes a derelict house & outbuildings.

Fig.1 - Site Location
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1.4 The development will principally consist of a mixed-use development
consisting of 383 No. residential units and a Neighbourhood Centre
incorporating a creche/office/medical/retail/community use. Please
refer to Thornton O’Connor Planning Consultants for a full development
description.

- 3
M z 1
L =i -

F.ig.Z - Architectural Site Layou'(Not to Scalé_)-

1.5 In accordance with the requirements set out in the DoEHLG and OPW
published guidelines The Planning System and Flood Risk Management
2009 (the Guidelines) and the Strategic Flood Risk Assessment Policy of
Appendix 15 of the Dun Laoghaire Rathdown County Development Plan
2022 - 2028 a Site Specific Flood Risk Assessment (SSFRA) is carried out
for this application.

1
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1.6

1.7

1.8

2.0

2.1

2.2

2.3

The purpose of the SSFRA is to scope for possible sources of flooding,
assess the types of flood risk for the proposed development and to
consider if there are any possible impacts on flood risk elsewhere due to
the development. Where appropriate, the SSFRA recommends flood
mitigation and management measures and identifies residual risks, if any
should remain after the implementation of the identified measures.

The report is intended for the sole use of the applicant, their elected
agents and advisors and, further, solely for the purpose for which it was
originally commissioned. It may not be assigned or copied to third
parties or relied upon by third parties.

The criteria under which this Site Specific Flood Risk Assessment is
carried out is in accordance with the DoEHLG and OPW requirements and
the parameters ascertained by consultation with Drainage Department
of Dun Laoghaire Rathdown County Council.

Flood Risk Guidelines and the Planning System

The Planning System and Flood Risk Management, Guidelines for
Planning Authorities (the Guidelines) was published in November 2009.
The main purpose of the Guidelines is to ensure that sustainable
development can be delivered by integrating flood risk management into
the planning process.

The core objectives of the guidelines are to;

e Avoid inappropriate development in areas at risk of flooding;

e Avoid new developments increasing flooding elsewhere, including
that which may arise from surface water runoff;

e Ensure effective management of residual risks for development
permitted in floodplains;

e Avoid unnecessary restriction of national, regional, or local economic
and social growth;

¢ |mprove the understanding of flood risk among relevant stakeholders;

e Ensure that the requirements of EU and national law in relation to
the environment and nature conservation are complied with at all
stages of flood risk management.

A staged approach is adopted to the Flood Risk Assessment (FRA) as follows;
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2.4 Stage 1 - Flood risk identification - identify whether there may
be any flooding or surface water management issues related to either
the area or regional planning guidelines, development plans and LAP’s
or a proposed development site that may warrant further investigation
at the appropriate lower level plan or planning application levels.

2.5 Stage 2 - Initial flood risk assessment - to confirm sources of
flooding that may affect a plan area or proposed development site, to
appraise the adequacy of existing information and to scope the extent
of the risk of flooding which may involve preparing indicative flood
zone maps. Where hydraulic models exist the potential impact of a
development on flooding elsewhere and of the scope of possible
mitigation measures can be assessed.

2.6 Stage 3 Detailed flood risk assessment - to assess flood risk
issues in sufficient detail and to provide a quantitative appraisal of
potential flood risk to a proposed or existing development or land to be
zoned, of its potential impact on flood risk elsewhere and of the
effectiveness of any proposed mitigation measures.

2.7  From the Guidelines Section 3.1, the broad philosophy underpinning the
sequential approach in flood risk management is laid out as follows;

A v 0 l D Preferably choose lower risk flood
zones for new development

Ensure the type of development
proposed is not especially vulnerable to
the adverse impacts of flooding
Ensure that the development is baing
considered for strategic reasons. See
Boxes 4.1 and 5.1

m—p Ensure flood risk is reduced to

acceptable levels

Only where Justification Test passed
PROCEED Ensure emergency planning measures
are in place

Fig.3 - Extract from Section 3.1 of the Guidelines

2.8 The sequential approach to planning is a key tool in ensuring that
development, particularly new development, is first and foremost
directed towards land that is at low risk of flooding.

2.9 The sequential approach described in Fig.3 above should be applied to
all stages of the planning and development management process and is
applicable in the layout and design of development within a specific site
at the development management stage.
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|ACEI] P B

6




2104 Kilternan Village SHD - Site Specific Flood Risk Assessment ROGER MULLARKEY & ASSOCIATES

2.10 The following flow chart from Section 3.2 of the Guidelines describes its
mechanism for use in the planning process.

Zoning proposal /
dev. proposal

w

Avoid Flood Zone C Flood Zone B Flood Zone A

Highly Highly vulnerable and /
vulnerable? or less vulnerable?

Substitute
‘ ©) CEO,

. Justification Test
Justify
Failed pu——
= b 4 h
. Prepare land use strategy / detailed proposals
M[tlgate for flood risk and surface water management as |4 J
__part of flood risk assessment

Allocate t Direct development
pe":zﬁ;" R Decision towards Zone C /
i refuse application

Fig.4 - Extract from Section 3.2 of the Guidelines

2.11 There are 3 types or levels of flood zones defined in the Guidelines and
are as described in Table 1 below;

Flood | Description
Zone

Where the probability of flooding from rivers and the sea is

A highest (greater than 1% or 1 in 100 for river flooding or 0.5% or 1
in 200 for coastal flooding)

Where the probability of flooding from rivers and the sea is

B moderate (between 0.1% or 1 in 1000 years and 1% or 1 in 100
years for river flooding and between 0.1% or 1 in 1000 year and
0.5% or 1 in 200 for coastal flooding)

Where the probability of flooding from rivers and sea is low (less
C than 0.1% or 1 in 1000 years for both river and coastal flooding).
Flood Zone C covers all areas of the plan which are non in Zones
A or B.

Table 1 - Flood Zones
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2.12 The following table extracted from the Guidelines section 3.5 defines
the Vulnerability Classes of various types of development.

Land uses and types of development which include*:
class

Highly Garda, ambulance and fire stations and command centres required to be
vulnerable operational during flooding;

development : -

{including Fhaspiats

essential Emergency access and egress points;

infrastructurel Sct s

"

Dweling houses, student halls of residence and hostels;

Residential institutions such as residential care homes, children's homes
and social services homes;

Caravans and mobile home parks;
Dwelling houses designed, constructed or adapted for the slderly or, other
people with impaired mobilty; and

E==ential infrastructure, such as primary transport and utilities distnbution,
including electricity generating power stations and sub-stations, water and
sewage treatment, and potential significant sources of pollution (SEVESO
sites, IPPC =ites, eic.) in the event of fiooding.

Less Buildings used for: retail, kebdsure, warehousing, commercial, industrial and
vulnerable non-residential institutions;
development

Land and buildings used fior holiday or shor-let caravans and camping,
subject to specific warming and evacuation plans;

Land and buidings usad for agriculture and forestry,;
Waste reatment (except landfill and hazardous waste);
Mineral working and processing; and
Local transport infrastruciure.

Water- Flood control infrastructure;;

compatible Crocks, marinas and wharves;

development
Mavigation facilities;

Ship building, repairing and dismanifing, dockside fish processing and
refrigeration and compatible activities reguiring a watsrside location;

Water-based recreation and tourism {excluding slesping accommodaton);
Lifeguard and coastguard siations,

Amenity open space, outdoor sports and recreation and essential facilities
such as changing rooms; and

Es=ential ancillary slesping or residential accommodation for staif required
by uses in this category {(subject 10 a specific waming and svacuation
plam}.

"Uset not listed hare shou'd be considerad on their own mearits

Fig.5 - Extract from Section 3.5 of the Guidelines

2.13 The vulnerability of class of a development and the identified flood zone
are used to determine the appropriateness of the development proposed
and which types of development would need to undergo a Justification
Test as per the extracted table from section 3.6 of the Guidelines
below;

1
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Fig.6 - Extract

[ [riecszonea [rooazonen ] Fooazone
Highly vulnerable Justification Justification Appropriate
development Test Test

(including essential

infrastructure)

Less vulnerable Justification Appropriate Appropriate
development Test

Water-compatible Appropriate Appropriate Appropriate
development

from Section 3.6 of the Guidelines

2.14 Should the review of the sequential approach determine that a
Justification test is necessary ,i.e., a development
high/moderate risk of flooding and be inappropriate as per the

Justification test able as above, the following table extracted from the

Guideli

nes section 5.15 needs to be satisfied;

lies in a

1.

Fig.7- Extract

When considering proposals for development, which may be vulnerable
to flooding, and that would generally be inappropriate as st out in Table
3.2, the following critena must be satisfied:

The subject lands have been zoned or otherwize designated for the
partcular use or form of development in an operative development
plan, which has besn adopted or varied taking account of these
Guidslines.

The proposal has been subject to an appropriate flood risk
aszessment that demonstrates:

(i} Thedevelopment proposed will not ncrease flood rizk elsewhere
and, if practicable, will reduce overall fiood risk;

(i} Thedevelopment proposal includes measures 1o minimise flood
risk 10 people, property, the economy and the environment as
far as reasonably possible;

(iii} The development proposed includes measures o ensure that
residual risks to the area andlor development can be managed
1o an acceptable level as regards the adequacy of existing flood
protection measures of the design, implementation and funding
of any future flood risk management measures and provisions
for emergency ssvices access. and

(v} The development proposed addresses the above in a manner
that is also compatible with the achievement of wider planning
objectives in refation to development of gocd urban design and
vibrant and active stresiscapes.

The acceptability or otherwise of levels of residual risk should be made
with consideration of the type and foresesn use of the development and
the local devslopmient context

from Section 5.15 of the Guidelines
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3.0 Site Specific Flood Risk Assessment

3.1 General

3.1.1 The lands are located just east of the Enniskerry Road and south of the
Glenamuck Road in Kilternan, Dublin 18.

Fig.8 - Site Location from Google Maps

3.1.2 The application area c.10.8Ha, is currently predominately greenfield and
includes a derelict house & outbuildings. The drained area of the site is
9.92Ha as discussed in detail in the Engineering Infrastructure &
Stormwater Impact Assessment report accompanying this application.

3.1.3 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 Road & Block Levels drawing Dwg.No.2104/01 & 02.

Fig.9 - Topography
3.1.4 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
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3.1.5

3.1.6

3.1.7

3.1.8

3.1.9

3.2

3.2.1

3.2.2

3.2.3

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.

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.

The following assessment will identify the potential sources of flooding
and categorise the risk as either very low, low, medium, high, and very
high.

The risks categorised above are based on the judgement and experience
of the Engineer carrying out the assessment and based on the
documentation sourced from the Flood Risk Indicator sources as noted in
Section 3.3 of this report.

The initial assessment process will involve examining the flood risk
indicators. Where it is demonstrated that there is a risk of flooding the
study will progress to a more detailed flood risk assessment, if required.
Each of the below 5 potential sources of flood risk will be assessed in
this regards.

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. That report
details the risk based assessment carried out to determine any potential
impacts on the receiving water environment.

Potential Sources of Flood Risk

Tidal
Coastal flooding is caused by higher sea levels than normal, largely
because of storm surges, resulting in the sea overflowing onto the land.

Fluvial

Caused by the overtopping of rivers/streams when the capacity of a
watercourse is exceeded or the channel is blocked or restricted, and
excess water spills out from the channel onto adjacent low-lying area.

Pluvial

Caused when the intensity of rainfall events cannot be absorbed into the
ground or urban drainage systems cannot effectively convey the
flowrates.
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3.2.4 Groundwater

3.2.5

3.3

3.3.1

Groundwater flooding occurs when the level of water stored in the
ground, the water table, rises because of prolonged rainfall.
Groundwater flooding tends to be very local and result from interactions
of site specific factors such as tidal variations.

Human/Mechanical Error
Caused by blockages in piped systems or intervention of/failure of
mechanical devices.

Flood Risk Indicators

The initial flood risk identification involves a scoping review of existing
available information and datasets. The following source indicators were
researched as part of the Stage 1 process;

IW/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

DLRCC Development Plan- Appendix 15-Strategic Flood Risk
assessment

e Hydrological and Hydrological Risk Assessment report prepared by
Enviroguide Consulting
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3.4 Tidal Flood Risk

3.4.1 Tidal flooding is caused by higher sea levels than normal, largely
because of storm surges, resulting in the sea overflowing onto the land.
There are also tidal effects on groundwater levels.

3.5 Tidal Flood Risk Indicators

3.5.1 Reference to land mapping websites such as google maps/OSI mapviewer
indicate that this site is more than 5.5km from the coast. The site
topographical survey demonstrates that the land is elevated at
€.142mOD Malin Head.

3.6 |Initial Tidal Flood Risk Assessment

3.6.1 Based on the remote distance from the coastline and the elevated
nature of the site, in our opinion there is no risk of Tidal flooding on this
site.
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3.7

3.7.1

3.8

3.8.1

3.8.2

3.8.3

3.8.4

3.8.5

3.8.6

3.8.7

Fluvial Flood Risk

Fluvial river/stream flooding occurs when the capacity of a watercourse
is exceeded or the channel is blocked or restricted, and excess water
spills out from the channel onto adjacent low-lying area.

Fluvial Flood Risk Indicators

Reference to the site topographical survey and the OSI mapping website
determined that there is no known watercourse or stream on the subject
lands. Similarly, there are no known watercourses along the Enniskerry
Road that could overspill onto the subject lands.

Reference to the topographical survey of the subject site shown that the
ground slightly higher (200-300mm) than the Enniskerry Road along the
site frontage and the site slopes easterly away from the Enniskerry Road
thereafter.

Reference to survey mapping and site visits indicate that there is a
roadside drainage channel along the northern side of the Glenamuck
Road to the north of the site. This roadside drainage channel currently
serves as the S/W drainage for the Glenamuck Road.

As part of the Glenamuck District Roads Scheme (GDRS) this roadside
drainage channel will be incorporated into drainage infrastructure for
that project. This surface water drainage infrastructure will involve the
construction of new regional attenuation ponds.

During pre-planning consultations with DLRCC and their GDRS design
consultants (DBFL Consulting Engineers), it was confirmed that the
attenuated surface water outfall from the subject application lands have
been allowed for and are incorporated into the GDRS infrastructure
design.

This subject planning application seeks to outfall the majority (c.9.63Ha
of drained area) of the attenuated surface water flows into the existing
piped S/W infrastructure recently constructed as part of the Rockville
housing development (Reg.Ref.D17A/0793) located to the NE of the
subject site. This existing 300mm S/W infrastructure currently drains the
attenuated flows from the Rockville development and outfalls to the
Glenamuck Road roadside drainage channel. This existing 300mm S/W
pipe is to be diverted into the GLDR/GDRS regional attenuation ponds as
part of the roads project and as part of the approved DLRCC Part 8
Glenamuck Park project. Refer to Dwg.2104/04 & 05 for further detail.

A smaller portion (0.29Ha drained area) of the subject planning
application seeks to outfall attenuated surface water flow into the S/W
infrastructure that is included in the GDRS project. A spur connection
facilitating same has been agreed with the applicant and connection into
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same is subject to a successful grant of planning for the subject site.
Refer to Dwg.2104/04 for further detail.

3.8.8 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 outfall flowrates are proportioned as 42.4l/s and 1.8 l/s
between the two above noted outfall points. Refer to the main
application submission Dwg.No.’s 2104/02-05 for the layout and detail of
the proposed S/W infrastructure.

3.8.9 The regional attenuation ponds included in the GDRS project local to the
Glenamuck Road ultimately drains downstream to a watercourse known
as the Glenamuck Stream & Golf/Golfcourse Stream, see Fig.10 below
for context;

N
» ‘
wXo1] g
Bkt A
S
N . __;-’.-_'f‘" : a
W A\ GOLF STREAM
& -ff
9] [GLENAMUCK STREANI]
RESTON

ATTENUATION
POND AS PART OF
GDRS PROJECT

KILTERNAN SITE
LOCATION

Fig.10 - Extract from GDRS SSFRA (fig.1-4)
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3.8.10 A Site Specific Flood Risk Assessment was carried out by DLRCC as part
of their approved GDRS project and was included in the appendix of the
Environmental Impact Assessment Report (EIAR) for that project. Review
of that documentation is beyond the scope of this subject SSFRA relating
to the Kilternan Village application but Fig.11 below is an extract from
the GDRS SSFRA conclusion chapter. The reader is referred to the GDRS
EIAR for further detail (Ref.ABP303945-19).

5.0 CONCLUSION

« This Site Specific Flood Risk Assessment for the proposed roads scheme, was
o undertaken in accordance with the requirements of the Planning System and Flood
Risk Management Guidelines for Planning Authorities”, November 2009.

* The SSFRA identified that the proposed roads are within Flood Zone C and are at low
risk of fluvial flooding.

e Measures to restrict the development outflows are required to restrict post
development flow to at least greenfield levels. Substantial SuDS and surface water

attenuation measures are proposed as part of the scheme to satisfy this requirement
+ The impact of proposed scheme does not increase the flood risk to adjacent lands

* Surcharging or blockage of the development's drainage systems may introduce a
residual flood risk. This risk is mitigated by suitable design of the drainage network,
regular maintenance and inspection of the network and establishment of exceedance
overland flow routes

* In conclusion, the proposed development is considered to have the required level of

flood protection up to and including the 1% AEP storm event.

Fig.11 - Extract from GDRS SSFRA (page 23)

3.8.11 DLRCC commissioned RPS Consulting Engineers to carry out the Fluvial
Flooding Report for Carrickmines/Shanganagh River Catchment Stage 1
Final Report 2008. Review of that report determined that there is no risk
to flooding of property along the Golfcourse Stream between Enniskerry
Road and Carrickmines River. The following Fig.12 is an extract taken
from the DLRCC/RPS report.

32 GLENAMUCK AND GOLF COURSE STREAM AREA

This area consists of the catchments of the Stepaside Golf Course stream and the Glenamuck stream
and the analysis covers the area between Enniskerry Road and the Carrickmines River. There is ang
predicted flooding location.

Location G1 - Beside Carrickmines Retail Park (DG2032)

Flooding in a figld is predicted to oceur south of Carrickmines Retail Park near the confluence of the
Glenamuck Stream and a stream from the landfil area to the west. No properties are at risk. The
flooding is caused by & 600mm diameter culvert restriction on the main Clenamuck Stream. The river
is culverted at this location to facilitate a farm access track.

Fig.12 - Extract from DLRCC/RPS Carrickmines/Shanganagh River Catchment Study
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3.8.12Research into the flooding history of the area on floodmaps.ie website
determined that there was no flooding in the immediate area of the site.
Refer to the absence of any flood point markers on the OPW National
Flood Hazard map extract shown below in Fig.13 and the OPW summary
report in the appendix of this document.

[C]Ordnance Survey Ireland. Allrlghtsras&r\'id Licence Mo ENDDZIDU
o Gresnmounl
LU{jQE‘;

Glenamuck

Fig.13 - Extract from the OPW National Flood Hazard Map (floodmaps.ie)

3.8.13 Reference to the topographical survey shows that the subject lands are
elevated above the Glenamuck Road by a minimum of ¢.2.5m and the
road falls away from the site.

3.8.14The OPW has published the Catchment Flood Risk Assessment
Management Studies and they have created a website portal for
accessing the available results and mapping at www.cfram.ie. &
www. floodinfo.ie

3.8.15 The mapping published indicates the flood extent boundaries for various
return period events. These Annual Exceedance Probability (AEP) events
of 10%, 1% and 0.1% (or 1 in 10 year, 1 in 100 year and 1 in 1000 year)
were examined as part of the CFRAM mapping. Fig.14 below indicates
the studied areas as shown in shaded blue.
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T

KILTERNAN VILLAGE SITE ._$V

Fig.14 - Extract from CFRAM

3.8.16 1t is apparent the CFRAM study (as shown in Fig.14 above in blue
shading) has not been carried out in the immediate vicinity of Kilternan
and is concentrated on the known Shanganagh-Carrickmines River Fluvial
Extents area. Therefore, in accordance with the definition specified in
the Guidelines, and as outlined in Section 2.11 above, it has been
concluded that the subject site location is within a Zone C.

3.8.17 The draft Preliminary Flood Risk Assessment maps (No.2019/MAP/221/A)
available from the OPW were also reviewed and the Kilternan Village
site and general area is noted as having “no fluvial data available”.
Refer to appendix for an A3 not to scale map of same.
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Fig.15 - OPW Preliminary Flood Risk Assessment maps (No.2019/MAP/221/A)

(Not to scale)
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3.8.18 Review of available DLRCC flood zone map No.9 was carried out and it
was determined from the DLRCC map that there was no recorded Fluvial
flooding at/adjacent to the subject site. Refer to appendix for a not to
scale A3 map of same.

COMHAIRLE CHONTAE DHUN LAOGHAIRE-RATH AN DUIN
DUN LAOGHAIRE-RATHDOWN COUNTY COUNCIL

COUNTY DEVELOPMENT PLAN 2022-2028

Adopted March 2022

KILTERNAN VILLAGE
SITE LOCATION

Fig.16 - DLRCC Flood Zone Map No.9 (Not to scale)

3.9 |Initial Fluvial Flood Risk Assessment

3.9.1 As there are no known watercourses either on or upstream of the subject
lands, and the roadside drainage channel along the Glenamuck Road is
several meters below the subject lands, in our opinion there is a low risk
fluvial of flooding onto the site.
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3.10 Pluvial Flood Risk

3.10.1 Pluvial flooding is caused when the intensity of rainfall events cannot be
absorbed into the ground or urban drainage systems cannot effectively
convey the flowrates.

3.11 Pluvial Flood Risk Indicators

3.11.1 Reference was made to the available drainage records drawings of Irish
Water/DLRCC. There is no known surface water drainage infrastructure
system existing on the site. Refer to main Engineering Infrastructure &
Stormwater Impact Assessment Report for copies of same.

3.11.2Review of the drainage records drawings displayed no surface water
pipelines along the Enniskerry Road fronting the site.

3.11.3There is a noted 300mm diameter S/W pipeline in Glenamuck Road
South some 500m northeast of the subject site.

3.11.4As noted in 3.8.3 above, along the northern side of Glenamuck Road
there is an existing roadside drainage channel. This drainage channel has
a varying cross-section and is restricted by several different small
diameter (c.300mm) pipes beneath road access points.

3.11.5There is no known foul sewer network on the subject site but there 2No.
old disused septic tanks on the site. One to the northeast corner of the
site that once served the old Wayside Celtic football club changing
rooms (now since demolished) and the other as part of the derelict
house to the southwest of the site.

3.11.6In discussing the local drainage with the DLRCC Drainage Department
staff, it was noted that rainfall flows along the surface of the Glenamuck
Road from the Enniskerry Road downhill in an easterly direction. This is
because there is no real existing piped infrastructure other than
occasional road gullies that discharge directly into the northern side
roadside drainage channel.

3.11.7 Also, in reference to the design calculations contained in the appendix
of the main Engineering Infrastructure & Stormwater Impact Assessment
report accompanying the application, the surface water discharge rate
from the site has been restricted to the agricultural greenfield run off
rate, Qbar (44.2l/s), as determined from the DLRCC recommended HR
Wallingford online assessment tool. The Qbar rate was determined based
on the site topography, soil conditions and drained site area.
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3.12 Initial Pluvial Flood Risk Assessment

3.12.1 As the risk of pluvial flooding from the new infrastructure planned is not
deemed as a low risk occurrence and the vulnerability of residential
development is deemed as high, it is seen as appropriate that a detailed
pluvial flood risk assessment be reviewed.

3.13 Detailed Pluvial Flood Risk assessment

3.13.1The proposed new drainage surface water infrastructure for the
development has been designed to cater for flows generated by all
storms up to the Q100+20%(climate change) without flooding occurring.
The drainage design has also allowed for more than the min.10% Urban
Creep allowance as required in the DLRCC Stormwater Management
Policy document

3.13.2The pipe sizes and gradients are designed to convey the storm water
flows to a singular attenuation location where the storage capacity has
been desighed to exceed the Q100+20% event. Calculations for the
critical rainfall events have been included in the appendix of the
Engineering Infrastructure & Stormwater Impact Assessment report.

3.13.3 The required Q30+20% Climate Change storm water storage volume for
total site is ¢.3,078m? as determined from the MicroDrainage simulation
modelling software. This volume will be stored below ground within the
6No. voided arch MC 4500 systems.

3.13.4The required volume for the Q100 +20% Climate Change event is
c.3,972m3 as determined from the MicroDrainage simulation modelling
software results.

3.13.5 The freeboard achieved in the S/W design exceeds the minimum 500mm
requirement as specified in the GDRS as noted in Section 6.36 of the
main Engineering Infrastructure & Stormwater Impact Assessment
report.

3.13.6In reference to Tables 5 & 6 Section 6.39, of the main infrastructural
report accompanying the application, it is noted that there is additional
interception storage volume of c¢.1,102m3 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.

3.13.75uDS elements included in the pluvial design include rear garden filter
drains, roadside filter swales, house rainwater butts, permeable paving
systems, catchpits, filter drains, roadside swales, tree pits, bio-retention
areas, void arch attenuation storage and petrol interceptors.
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3.13.8 An overflow flood route map was prepared (Dwg.No.2104/12) and is
included in the appendix of this assessment report. These extreme
event overflow follow the natural grassland ground contours overland
to a low point grasslands on the subject site.

3.14 Conclusion of the Detailed Pluvial Flood Risk Assessment

3.14.1 In accordance with the sequential assessment approach as per the
Guidelines flowchart (section 2.10 above) it is concluded that the
requirements have been met and no further assessment is required
regarding pluvial flood risk.

3.15 Groundwater Flood Risk

3.15.1 Groundwater flooding occurs when the level of water stored in the
ground, the water table, rises because of prolonged rainfall.
Groundwater flooding tends to be very local and result from
interactions of site specific factors such as tidal variations.

3.15.2 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.

3.16 Groundwater Flood Risk Indicators

3.16.1 Site investigations have revealed that sub surface soil conditions on this
site are known to be sandy gravelly CLAY and SILTs overlying broken
granite and bedrock. Soakaway testing & site investigations reports are
included in the Appendix 12.8 of the main infrastructure report.

3.16.2 Reference was also made to the online web portal provided by the
Geological Survey of Ireland (GSI) as well as the alluvial maps provided
by the Teagasc link on the GSI website. Reference is also made to the
Hydrological and Hydrological Risk Assessment included with the
planning application - refer to that report for further detail.

3.16.3 No ground water was noted as encountered during the soakaway trial
holes investigations but it is noted that ground water levels can vary
depending on the time of year. Borehole testing carried out in 2006
noted ground water encountered between c.2.6-2.8m. Refer to
soakaway report in Appendix 12.8 of the main infrastructure report for

more detail.
MEMBER OF
efca (|) ENGINEERS
|7ACEI—‘ 22l 1 T IRELAND

23



2104 Kilternan Village SHD - Site Specific Flood Risk Assessment ROGER MULLARKEY & ASSOCIATES

3.16.4

3.16.5

3.16.6

3.16.7

There were no recorded groundwater issues for the subject site/area
on the Geological Survey of Ireland online datasets and reference can
be made to the summary groundwater map report included in the
appendix of this report.

Site walkovers were carried out in varying weather conditions and the
water table was not evident during the visits.

In reference to the Road and Block Levels drawings 2104/01 & 02 it is
noted that all finished floor levels of buildings on the site are to be
constructed above the ground level and above the adjacent roads.

In reference to the architectural design layouts it is noted that there
are 2No. covered/undercroft car-parking areas but these are at ground
level and are not deemed as basement construction.

3.17 Initial Groundwater Flood Risk Assessment

3.17.1

The indicators described above suggest that the site is not at risk of
flooding from groundwater and accordingly a detailed assessment of
the flooding mechanism is not required and, in our opinion, there is a
low risk of groundwater flooding onto the site

3.18 Human/Mechanical Error Flood Risk

3.18.1

3.19

3.19.1

3.20

3.20.1

There are flood risks associated with misuse, neglect, damage,
intervention of or lack of intervention attributable to mechanical
failure or human error. Such a risk can be caused by blockages in piped
systems or lack of maintenance of mechanical devices.

Human/Mechanical Error Flood Risk Indicators

Based on the experienced professional judgement of the engineering
designer and in consultation with the Drainage Department of DLRCC, it
has been considered that blockages can occur with systems for many
reasons.

Initial Human/Mechanical Error Flood Risk Assessment

As there is some risk of pluvial flooding from human/mechanical error,
the new infrastructure is not deemed as a low risk occurrence and the
vulnerability of residential development is classified as high (refer to
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Section 2.12 of this report), it is seen as appropriate that a more
detailed human/mechanical error flood risk assessment be reviewed.

3.21 Detailed Human/Mechanical Error Flood Risk Assessment

3.21.1 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 30minute
period. Therefore, the model was run with a reduction in the outfall
rates from each of the 6No. Hydrobrakes down to 0.1 /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 the appendix of this report of the for these calculation
results.

3.22 Conclusion of the Detailed Human/Mechanical Error Risk
Assessment

3.22.1In accordance with the sequential assessment approach as per the
Guidelines flowchart (section 2.10 above) it is concluded that the
requirements have been met and no further assessment is required
regarding human/mechanical error flood risk.
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4.0 Source Pathway Receptor Model

4.1 A source-pathway-receptor model as per the Appendix A 1.3 of the
Technical Appendices accompanying the Guidelines was created and is
shown in the Table 2 below. This model indicates the possible sources of
flood water and the pathway to the receptors (the buildings/people) and
the risks associated based on the findings of the FRA research.

Source Pathway Receptor | Likelihood | Consequence | Risk
Tidal >5.5km from | People/ Remote N/A Very
coast and | property Low
elevated >142m
above sea level
Fluvial Overtopping of | People/ | Remote N/A Low
drainage property
channel on
Glenamuck
Road
Pluvial Flooding from | People/ | Possible Low Low
(Surface drainage property
water) systems
Groundwater | Rising water | People/ Possible Low Low
table property
Human/ Blockage of | People/ Possible Moderate Low
Mechanical drainage property
Error
Table 2
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5.0 SSFRA Conclusion

5.1  As is required under the Dun Laoghaire Rathdown County Development
Plan 2022 - 2028 Appendix 15 - Strategic Flood Risk assessment and in
accordance with the requirements set out in the DoEHLG and OPW
published guidelines The Planning System and Flood Risk Management
2009 (the Guidelines), a Site Specific Flood Risk Assessment (SSFRA) has
been carried out for this application.

5.2 In accordance with the above noted Guidelines, as sequential staged
approach was adopted in assessing the flood risk for the subject
development.

5.3 It was determined in accordance with the Guidelines that the lands on
which the subject development is located is within a flood Zone C as
defined in the Guidelines.

5.4 It is concluded that a mixed residential and commercial development is
appropriate on the subject lands.

5.5 It is concluded that the above level of assessment is sufficient given the
nature of the development and the level of flood risk identified for the
site.

5.6 Based on the information available it is concluded that this site is
suitable for development and has an overall low risk of being affected by
flooding.
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6.0 APPENDIX

Contents:

6.1
6.2
6.3
6.4
6.5
6.6

6.7

MicroDrainage Blocked Outfall Calculations
Dwg.No0.2104/12 - Exceedance Flow Route Map (A3)
DLRCC Local Area Plan Map.NoPL-13-402 (A4)

DLRCC Flood Zone Map No.9 (A4)

OPW PFRA Map No.2019/MAP/221/A (A4)

OPW National Flood Hazard Mapping - Summary Report

IW/DLRCC Drainage Records Drawings (A4)

MEMBER OF

| ACEI |

Slea ) ENGINEERS
{ ;/P) IRELAND

28



2104 Kilternan Village - Site Specific Flood Risk Assessment ROGER MULLARKEY & ASSOCIATES

Appendix 6.1

Micro Drainage Calculations - Blocked Outfalls
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Co. Kildare, Ireland

Date 14/06/2022 18:16 Designed by R.M.

File Kilternan Planning BLOCKED Pla... |Checked by

Innovyze Network 2020.1.3

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)
S17.004 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 U 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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Duncreevan Kilternan Village
Kilcock Stage 3 Planning May'Z22
Co. Kildare, Ireland
Date 14/06/2022 18:16 Designed by R.M.
File Kilternan Planning BLOCKED Pla... |Checked by
Innovyze Network 2020.1.3
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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Duncreevan Kilternan Village
Kilcock Stage 3 Planning May'Z22
Co. Kildare, Ireland

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

Designed by R.M.
Checked by

Innovyze

Network 2020.1.3

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 (m2?) 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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Duncreevan Kilternan Village

Kilcock Stage 3 Planning May'Z22

Co. Kildare, Ireland

Date 14/06/2022 18:16 Designed by R.M.

File Kilternan Planning BLOCKED Pla... |Checked by

Innovyze Network 2020.1.3

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
52.001 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
51.005 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
S1.009 520 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 S33 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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Duncreevan
Kilcock
Co. Kildare, Ireland

Kilternan Village

Stage 3 Planning May'Z22

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

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

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
52.002 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 S21 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
57.000 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 S29 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
56.001 S31 30 minute 30 year Summer I+20% 142.810 140.546 0.63 4.871 169.0 SURCHARGED
S56.002 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
©1982-2020 Innovyze
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Network 2020.1.3

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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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
S51.005 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
$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
5$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
5$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
58.000 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
S56.002 S32 30 minute 100 year Summer I+20% 142.810 141.008 1.36 9.789 353.4
S6.003 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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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 NN
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
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Appendix 6.2

RMA Exceedance Flow Route Map Dwg.No.2104/12
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Appendix 6.3

DLRCC Local Area Plan Map Np. PL-13-402
(Not to scale at A4)
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Appendix 6.4

DLRCC Flood Zone Map No.9
(Not to scale at A4)
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Appendix 6.5

OPW PRFA map No.2019/MAP/221A
(Not to scale at A4)
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Location Plan :

© Government of Ireland
Osi permit number EN-002-1011
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OPW National Flood Hazard Mapping - Summary Report
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OPW National Flood Hazard Mapping

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: © 206223

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.

g Survey Ireland, All rightsreserved, Licence No ENO02100 Map Legend
| S Gresnmount \}é’ _
ey 2 v Lodge / Flood Points
romlech Multiple / Recurring
Flood Points

Areas Flooded

Hydrometric Stations

Rivers

Lakes

River Catchment Areas

Land Commission *

Drainage Districts *

M8 OO |« Fe> B

Benefiting Lands *

* Important: These maps do
. not indicate flood hazard or
Map Scale 1:10,112 flood extent. Thier purpose

and scope is explained in the
7 Results Glossary.
g 1. Shanganagh Carrickmines Nov 2002 Start Date: 26/Nov/2002
County:Dublin Flood Quality Code:3

Additional Information: Reports (1) More Mapped Information

2. Shanganagh Carrickmines Dec 1997 Start Date: 18/Dec/1997
County: Dublin Flood Quality Code:3

Additional Information: Reports (1) More Mapped Information

3. Shanganagh Carrickmines May 1993 Start Date: 26/May/1993
County: Dublin Flood Quality Code:1

Additional Information: Photos (3) Reports (4) More Mapped Information

4_Shanganagh Carrickmines Nov 1982 Start Date: 06/Nov/1982
County: Dublin Flood Quality Code:3

Additional Information: Reports (3) More Mapped Information

5. Kilternan Glencullen Road Nov 1982 Start Date: 05/Nov/1982
County:Dublin Flood Quality Code:3

> B P P

Report Produced: 29-May-2018 17:19



Additional Information: Reports (1) More Mapped Information

6. Glenamuck Stream Glenamuck Road Recurring
County: Dublin

Additional Information: Reports (2) More Mapped Information

Start Date:
Flood Quality Code: 4

7. Enniskerry Road Recurring

County: Dublin

Additional Information: Reports (2) More Mapped Information

Start Date:
Flood Quality Code:4

Report Produced: 29-May-2018 17:19
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IW/DLRCC Drainage Records drawings
(Not to scale at A4)
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Appendix D1: The Qualifying Interests (Qls) and Special Conservation Interests (SCls)

of the European and National sites in the vicinity of the proposed development site

European Site Name [Code] and its Qualifying interest(s) / Special
Conservation Interest(s)

(*Priority Annex | Habitats)

Knocksink Wood SAC [000725]

[7220] Petrifying springs with tufa formation (Cratoneurion)*

[91E0] Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion
incanae, Salicion albae)*

[91AQ] Old sessile oak woods with llex and Blechnum in the British Isles

NPWS (2021) Conservation objectives for Knocksink Wood SAC [000725]. Generic
Version 1.0. Department of Housing, Local Government and Heritage.

Location Relative
to the Proposed
Development Site

Special Area of Conservation (SAC)

Located c¢. 2.7km
south of the
proposed
development site.

Ballyman Glen SAC [000713]

[7220] Petrifying springs with tufa formation (Cratoneurion)*
[7230] Alkaline fens

NPWS (2019) Conservation Objectives: Ballyman Glen SAC 000713. Version 1.
National Parks and Wildlife Service, Department of Culture, Heritage and the Gaeltacht.

Located c. 3.5km
south of the
proposed
development site.

Wicklow Mountains SAC [002122]

[3110] Oligotrophic waters containing very few minerals of sandy plains (Littorelletalia
uniflorae)

[3160] Natural dystrophic lakes and ponds

[4010] Northern Atlantic wet heaths with Erica tetralix

[4030] European dry heaths

[4060] Alpine and Boreal heaths

[6130] Calaminarian grasslands of the Violetalia calaminariae

[6230] Species-rich Nardus grasslands, on siliceous substrates in mountain areas (and
submountain areas, in Continental Europe)*

[7130] Blanket bogs (* if active bog)

[8110] Siliceous scree of the montane to snow levels (Androsacetalia alpinae and
Galeopsietalia ladani)

[8210] Calcareous rocky slopes with chasmophytic vegetation

[8220] Siliceous rocky slopes with chasmophytic vegetation

[91A0] Old sessile oak woods with llex and Blechnum in the British Isles
[1355] Lutra lutra (Otter)

NPWS (2017) Conservation Objectives: Wicklow Mountains SAC 002122. Version 1.
National Parks and Wildlife Service, Department of Arts, Heritage, Regional, Rural and
Gaeltacht Affairs.

Located c. 4.3km
south west of the
proposed

development site.

South Dublin Bay SAC [000210]

[1140] Mudflats and sandflats not covered by seawater at low tide
[1210] Annual vegetation of drift lines

[1310] Salicornia and other annuals colonising mud and sand
[2110] Embryonic shifting dunes

NPWS (2013b) Conservation Objectives: South Dublin Bay SAC 000210. Version 1.
National Parks and Wildlife Service, Department of Arts, Heritage and the Gaeltacht.

Located c. 6.6km
north of the proposed
development site.




Rockabill to Dalkey Island SAC [003000]
[1170] Reefs
[1351] Harbour porpoise Phocoena phocoena

NPWS (2013) Conservation Objectives: Rockabill to Dalkey Island SAC 003000.
Version 1. National Parks and Wildlife Service, Department of Arts, Heritage and the
Gaeltacht!

Located ¢.6.7km east
of the proposed
development site.

Located c. 1.5km
north east of the
Shanganagh WWTP
outfall.

Bray Head SAC (000714)
[1230] Vegetated sea cliffs of the Atlantic and Baltic coasts
[4030] European dry heaths

NPWS (2017) Conservation Objectives: Bray Head SAC 000714. Version 1. National
Parks and Wildlife Service, Department of Arts, Heritage, Regional, Rural and
Gaeltacht Affairs.

Located c. 8.1km
south east of the
proposed

development site.

Glenasmole Valley SAC [001209]

[6210] Semi-natural dry grasslands and scrubland facies on calcareous substrates
(Festuco-Brometalia) (* important orchid sites)

[6410] Molinia meadows on calcareous, peaty or clayey-silt-laden soils (Molinion
caeruleae)

[7220] Petrifying springs with tufa formation (Cratoneurion)*

NPWS (2021) Conservation objectives: Glenasmole Valley SAC [001209]. Version 1.0.
Department of Housing, Local Government and Heritage.

Located c¢. 10.4km
west of the proposed
development site.

Glen of the Downs SAC (000719)
[91AQ] Old sessile oak woods with /lex and Blechnum in the British Isles

NPWS (2020) Conservation objectives: Glen of the Downs SAC [000719]. Version 1.0.
Department of Housing, Local Government and Heritage.

Located ¢. 11.3km
south east of the
proposed
development site.

North Dublin Bay SAC [000206]

[1140] Mudflats and sandflats not covered by seawater at low tide
[1210] Annual vegetation of drift lines

[1310] Salicornia and other annuals colonising mud and sand

[1330] Atlantic salt meadows (Glauco-Puccinellietalia maritimae)
[1395] Petalwort Petalophyllum ralfsii

[1410] Mediterranean salt meadows (Juncetalia maritimi)

[2110] Embryonic shifting dunes

[2120] Shifting dunes along the shoreline with Ammophila arenaria (white dunes)
[2130] Fixed coastal dunes with herbaceous vegetation (grey dunes)*
[2190] Humid dune slacks

NPWS (2013a) Conservation Objectives: North Dublin Bay SAC 000206. Version 1.
National Parks and Wildlife Service, Department of Arts, Heritage and the Gaeltacht.

Located c¢. 12km
north of the proposed
development site.

Carriggower Bog SAC [000202]
[7140] Transition mires and quaking bogs

NPWS (2019) Conservation Objectives: Carriggower Bog SAC 000716. Version 1.
National Parks and Wildlife Service, Department of Culture, Heritage and the Gaeltacht.

Located c. 14.2km
south of the
proposed
development site.

! The versions of the conservation objectives documents referenced in this table are the most recent published versions at

the time of writing




Howth Head SAC [000202] Located c¢. 15.3km

[1230] Vegetated sea cliffs of the Atlantic and Baltic coasts north eazt of the
propose

[4030] European dry heaths development site.

NPWS (2016) Conservation Objectives: Howth Head SAC 000202. Version 1. National
Parks and Wildlife Service, Department of Arts, Heritage, Regional, Rural and Gaeltacht
Affairs.
The Murrough Wetlands SAC [002249] Located c¢. 16.6km
[1210] Annual vegetation of drift lines south east of the
[1220] Perennial vegetation of stony banks proposed .

. o i development site.
[1330] Atlantic salt meadows (Glauco-Puccinellietalia maritimae)
[1410] Mediterranean salt meadows (Juncetalia maritimi)
[7210] Calcareous fens with Cladium mariscus and species of the Caricion davallianae*
[7230] Alkaline fens

NPWS (2021) Conservation Objectives: The Murrough Wetlands SAC 002249. Version
1. National Parks and Wildlife Service, Department of Housing, Local Government and
Heritage.

Special Protection Area (SPA)

Wicklow Mountains SPA [004040] Located c. 4.3km
[A098] Merlin Falco columbarius south west of the
proposed

[A103] Peregrine Falco peregrinus )
development site.

NPWS (2022) Conservation objectives for Wicklow Mountains SPA [004040]. Generic
Version 9.0. Department of Housing, Local Government and Heritage.

South Dublin Bay and River Tolka Estuary SPA [004024] Located c. 6.6km

[A046] Light-bellied Brent Goose Branta bernicla hrota 223;3;:;?3& c?sed
[A130] Oystercatcher Haematopus ostralegus

[A137] Ringed Plover Charadrius hiaticula

[A141] Grey Plover Pluvialis squatarola

[A143] Knot Calidris canutus

[A144] Sanderling Calidris alba

[A149] Dunlin Calidris alpina

[A157] Bar-tailed Godwit Limosa lapponica

[A162] Redshank Tringa totanus

[A179] Black-headed Gull Chroicocephalus ridibundus
[A192] Roseate Tern Sterna dougallii

[A193] Common Tern Sterna hirundo

[A194] Arctic Tern Sterna paradisaea

[A999] Wetland and Waterbirds

NPWS (2015) Conservation Objectives: South Dublin Bay and River Tolka Estuary SPA
004024. Version 1. National Parks and Wildlife Service, Department of Arts, Heritage
and the Gaeltacht.




Dalkey Islands SPA [004172]

[A192] Roseate Tern Sterna dougallii
[A193] Common Tern Sterna hirundo
[A194] Arctic Tern Sterna paradisaea

NPWS (2022) Conservation objectives for Dalkey Islands SPA [004172]. Generic
Version 9.0. Department of Housing, Local Government and Heritage.

Located c. 7.6km
north east of the
proposed
development site.

Located c. 3.2km
north east of the
Shanganagh WWTP
outfall.

North Bull Island SPA [004006]

[A046] Light-bellied Brent Goose Branta bernicla hrota
[A048] Shelduck Tadorna tadorna

[A052] Teal Anas crecca

[A054] Pintail Anas acuta

[A056] Shoveler Anas clypeata

[A130] Oystercatcher Haematopus ostralegus

[A140] Golden Plover Pluvialis apricaria

[A141] Grey Plover Pluvialis squatarola

[A143] Knot Calidris canutus

[A144] Sanderling Calidris alba

[A149] Dunlin Calidris alpina

[A156] Black-tailed Godwit Limosa limosa

[A157] Bar-tailed Godwit Limosa lapponica

[A160] Curlew Numenius arquata

[A162] Redshank Tringa totanus

[A169] Turnstone Arenaria interpres

[A179] Black-headed Gull Chroicocephalus ridibundus
[A999] Wetlands & Waterbirds

NPWS (2015) Conservation Objectives: North Bull Island SPA 004006. Version 1.
National Parks and Wildlife Service, Department of Arts, Heritage and the Gaeltacht.

Located c. 12km
northeast of the
proposed
development site.

Howth Head Coast SPA [004113]
[A188] Kittiwake (Rissa tridactyla)

NPWS (2022) Conservation objectives for Howth Head Coast SPA [004113]. Generic
Version 9.0. Department of Housing, Local Government and Heritage.

Located c. 16.3km
north east of the
proposed
development site.

The Murrough SPA [004113]

[A001] Red-throated Diver Gavia stellata

[A043] Greylag Goose Anser anser

[A046] Light-bellied Brent Goose Branta bernicla hrota
[A050]Wigeon Anas penelope

[A052] Teal Anas crecca

[A179] Black-headed Gull Chroicocephalus ridibundus
[A184] Herring Gull Larus argentatus

[A195] Little Tern Sterna albifrons

[A999] Wetland and Waterbirds

NPWS (2022) Conservation objectives for The Murrough SPA [004186]. Generic
Version 9.0. Department of Housing, Local Government and Heritage.

Located c. 14.2km
north east of the
proposed
development site.

Proposed National Heritage Areas (pNHA)




Dingle Glen pNHA 001207

The importance in this site lies in the variety of habitats within a relatively small area,
mainly for its woodland regeneration structure. The site is secluded and not subject to
much disturbance

Located 1 km east of
proposed
development site

Fitzimon’s Wood pNHA 001753

Intact basic woodland structure and birch woodland is very rare in Co. Dublin,
Fitzsimon’s Wood continues to be of ecological importance.

Located 4 km
northwest of
proposed
development site

Loughlinstown Wood pNHA 001211

This site is a good example of demesne-type mixed woodland. It is now used chiefly for
amenity purposes.

Located 4 km east of
proposed
development site

Ballybetagh Bog pNHA 001202

Although the site contains samples of fen and marsh vegetation, the main interest lies
in its historical value. Ballybetagh Bog has become a classical site of quaternary studies
due to the intensity of research. The bones of Giant Irish Deer have been found in
upwards of 150 sites in the country, but nowhere else have their surroundings been
subjected to such intense investigation.

Located 1.8 km
southwest of
proposed
development site

Ballyman Glen pNHA 000713

Listed under similar conservation objectives as it's SAC designation.

Located 4.5 km
southeast of
proposed
development site

Knocksink Wood pNHA 000725

Listed under similar conservation objectives as it's SAC designation.

Located 3.6 km south
of proposed
development site

Dalkey Coastal Zone and Killiney Hill pNHA 001206

This site represents a fine example of a coastal system with habitats ranging from the
sub-littoral to coastal heath. The flora is well developed and includes some scarce
species. The islands are important bird sites. The site also has geological importance

Located 5.8 km
northeast of
proposed
development site




Appendix D2: Criteria for Ecological Evaluation

Ecological Valuation Criteria

International Importance:

‘European Site’ including Special Area of Conservation (SAC), Site of Community Importance (SCI), Special
Protection Area (SPA) or proposed Special Area of Conservation.

Proposed Special Protection Area (pSPA).

Site that fulfils the criteria for designation as a ‘European Site’ (see Annex Ill of the Habitats Directive, as
amended).

Features essential to maintaining the coherence of the Natura 2000 Network.?

Site containing ‘best examples’ of the habitat types listed in Annex | of the Habitats Directive.

Resident or regularly occurring populations (assessed to be important at the national level)® of the following:
o Species of bird, listed in Annex | and/or referred to in Article 4(2) of the Birds Directive; and / or
o Species of animal and plants listed in Annex Il and/or IV of the Habitats Directive.

Ramsar Site (Convention on Wetlands of International Importance Especially Waterfowl Habitat 1971).

World Heritage Site (Convention for the Protection of World Cultural & Natural Heritage, 1972).

Biosphere Reserve (UNESCO Man & The Biosphere Programme).

Site hosting significant species populations under the Bonn Convention (Convention on the Conservation of
Migratory Species of Wild Animals, 1979).

Site hosting significant populations under the Berne Convention (Convention on the Conservation of
European Wildlife and Natural Habitats, 1979).

Biogenetic Reserve under the Council of Europe.
European Diploma Site under the Council of Europe.

Salmonid water designated pursuant to the European Communities (Quality of Salmonid Waters)
Regulations, 1988, (S.I. No. 293 of 1988).4

2See Articles 3 and 10 of the Habitats Directive.

31t is suggested that, in general, 1% of the national population of such species qualifies as an internationally important
population. However, a smaller population may qualify as internationally important where the population forms a
critical part of a wider population or the species is at a critical phase of its life cycle.

4 Note that such waters are designated based on these waters' capabilities of supporting salmon (Salmo salar), trout
(Salmo frutta), char (Salvelinus) and whitefish (Coregonus).



Ecological Valuation Criteria

National Importance:

e Site designated or proposed as a Natural Heritage Area (NHA).
e  Statutory Nature Reserve.

e Refuge for Fauna and Flora protected under the Wildlife Acts.
e National Park.

e Undesignated site fulfilling the criteria for designation as a Natural Heritage Area (NHA); Statutory Nature
Reserve; Refuge for Fauna and Flora protected under the Wildlife Act; and/or a National Park.

e Resident or regularly occurring populations (assessed to be important at the national level)® of the following:
o Species protected under the Wildlife Acts; and/or
o Species listed on the relevant Red Data list.

e Site containing ‘viable areas’® of the habitat types listed in Annex | of the Habitats Directive.

County Importance:
e  Area of Special Amenity.”
e Area subject to a Tree Preservation Order.
e Area of High Amenity, or equivalent, designated under the County Development Plan.
¢ Resident or regularly occurring populations (assessed to be important at the County level)® of the following:
o Species of bird, listed in Annex | and/or referred to in Article 4(2) of the Birds Directive;
o Species of animal and plants listed in Annex Il and/or IV of the Habitats Directive;
o Species protected under the Wildlife Acts; and/or
o Species listed on the relevant Red Data list.

e Site containing area or areas of the habitat types listed in Annex | of the Habitats Directive that do not fulfil
the criteria for valuation as of International or National importance.

e County important populations of species, or viable areas of semi-natural habitats or natural heritage features
identified in the National or Local Biodiversity Action Plan (BAP) if this has been prepared.

e Sites containing semi-natural habitat types with high biodiversity in a county context and a high degree of
naturalness, or populations of species that are uncommon within the county.

e Sites containing habitats and species that are rare or are undergoing a decline in quality or extent at a
national level.

5 It is suggested that, in general, 1% of the national population of such species qualifies as a nationally important
population. However, a smaller population may qualify as nationally important where the population forms a critical
part of a wider population or the species is at a critical phase of its life cycle.

6 A ‘viable area’ is defined as an area of a habitat that, given the particular characteristics of that habitat, was of a
sufficient size and shape, such that its integrity (in terms of species composition, and ecological processes and
function) would be maintained in the face of stochastic change (for example, as a result of climatic variation).

71t should be noted that whilst areas such as Areas of Special Amenity, areas subject to a Tree Preservation Order and
Areas of High Amenity are often designated on the basis of their ecological value, they may also be designated for
otherreasons, such as their amenity or recreational value. Therefore, it should not be automatically assumed that such
sites are of County importance from an ecological perspective.

8 It is suggested that, in general, 1% of the County population of such species qualifies as a County important population. However, a
smaller population may qualify as County importance where the population forms a critical part of a wider population or the species
is at a critical phase of its life cycle.



Ecological Valuation Criteria

Local Importance (higher value):

e Locally important populations of priority species or habitats or natural heritage features identified in the Local
BAP, if this has been prepared;

e Resident or regularly occurring populations (assessed to be important at the Local level)® of the following:
o Species of bird, listed in Annex | and/or referred to in Article 4(2) of the Birds Directive;
o Species of animal and plants listed in Annex Il and/or IV of the Habitats Directive;
o Species protected under the Wildlife Acts; and/or
o Species listed on the relevant Red Data list.

e Sites containing semi-natural habitat types with high biodiversity in a local context and a high degree of
naturalness, or populations of species that are uncommon in the locality;

e Sites or features containing common or lower value habitats, including naturalised species that are
nevertheless essential in maintaining links and ecological corridors between features of higher ecological
value.

Local Importance (lower value):

e Sites containing small areas of semi-natural habitat that are of some local importance for wildlife;

e Sites or features containing non-native species that are of some importance in maintaining habitat links.

? It is suggested that, in general, 1%of the local population of such species qualifies as a locally important population.
However, a smaller population may qualify as locally important where the population forms a critical part of a wider
population or the species is at a critical phase of its life cycle.



Appendix D3: Potential Roost Feature (PRF) photos of tree PRFs identified

PRFs
indicative

(with

Photograph

heights)

Tree 1 Mature Ash Knothole

8m
Tree 2 Ash Peeling Bark No corresponding photo
Tag no. 0872 7m

Tree 3 - Sycamore

Mat of dead ivy
around tops of
main trunks

8-9m




Tree 4 — Ash Dense mat of ivy

Tag no. 0808 around main trunk
(see photo)
3—-10m

Tree 5 — Rowan Set of Knotholes

Tag no. 0695 3m
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Tree 8 — Rowan Tear Out
Tag no. 0690 3m
Tree 9 — Ash Wound
Tag no. 0693 4m




Tree 10 — Hawthorn
Tag no. 0688

Dense mat of ivy
1-5m

Tree 11 — Mature
Ash

Tag no. 1155

Dense mat of ivy
1-10m




Tree 12 - Ash Dense dead mat of

1161 ivy around trunk
1-6m
Tree 13 — Ash Knotholes

Tag no. 1158 3-7m




Tree 14 — Beech Split from Base
Tag no. 1165 4m

Tree 15 — Mature | Peeling Bark

Ash decaying tree with
Tag no. 1048 peeling bark on
multiple limbs - at
least one limb with
gap under bark




Tree 16 — Mature | Knothole
Ash 7m

Tag no. 0629

Tree 17 — Mature | Large
Sycamore Cavity/Wound
Tag no. 0787 3m




Tree 18 — Ash Collapse of trunk
Tag no. 0644 4-5m

Tree 19 - Ash Canker

5m




Knothole

2m

Tree 20 — Ash

0614




Appendix D4: Relevant projects in the vicinity of the proposed development site with
regard the in-combination assessment (projects granted permission within the last five

years included)

Planning/Project

Reference

Developer /

Grant of permission

Description

D17A/0793

Applicant

Frederick Jason

25/01/2018

Large residential
development Northeast
of and abutting Kilternan
SHD

ABP30397819

Victoria Homes Ltd.

26/06/2019

Strategic Housing
Development Northeast
of Kilternan SHD

D17A/1022

Calerotech Ltd

05/03/2018

Demolition of structures
and houses, and
landscaping and car park
alterations Northwest of
Kilternan SHD

ABP-303945-19

Dun Laoghaire Rathdown
County Council

18/12/2019

Glenamuck District
Roads Scheme which will
connect the existing R117
Enniskerry Road with the
Glenamuck Road and
new link distributor road
which will connect to the
Ballycorus Road and the
R117 Enniskerry Road

D18A/1191

Goodrock Project
Management Ltd.

19/02/2018

Change to house type in
Rockville

D17A/0364

Claire Moran

11/01/2018

One new dwelling being
developed to west of
Kilternan SHD

D15A/0466

Robert Patrick Glanville

04/05/2016

Construction of a new two
storey house, vehicular
entrance, and waste
treatment system along
south border of Kilternan
SHD
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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.No.2104/01 & 02.

Fig.2 - Topography
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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 1is 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.

2. 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
Duncreevan Rilternan Village
Kilcock Stage 3 Planning May'22
Co. Kildare, Ireland
Date 14/06/2022 1B: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 Besults by Maximum Level (Rank 1) for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) a MADD Factor * 10m?/ha Storage 2.000
Hot Start Level (mm) o Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (l/a) 0.000
Humber of Input Hydrographs O Humber of Qffline 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 M5-60 (mm) 18.000 |Cv (Summer) 1.000
Region Scotland and Ireland Ratio R 0.271 iCv (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.
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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.

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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2104 Kilternan Village - Infrastructure & SIA ROGER MULLARKEY & ASSOCIATES

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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2104 Kilternan Village - Infrastructure & SIA ROGER MULLARKEY & ASSOCIATES

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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2104 Kilternan Village - Infrastructure & SIA ROGER MULLARKEY & ASSOCIATES

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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2104 Kilternan Village - Infrastructure & SIA ROGER MULLARKEY & ASSOCIATES

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.

6.2 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.

6.3 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).

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

6.5 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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6.6

6.7

6.8

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

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.

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.

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.No0.2104/13 for further detail
and to Fig.3 below for an extract of same;

CATCHMENT 2
DRAINED AREA = D.28Ha
OUTFALL RATE = 1 8lis
SEE DWG.2104/04 FOR DETAIL

74

DRANED ARER = 08243
TOTAL Char=44 2 |z

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’) GREEN ROOF (m’)

. , | slo-reTenTION
TREEPITS (m’) | SwaLES (m?) )
m

PERMEABLE

LANK PAVING

FILTER DRAINS EXTENSIVE INTENSIVE

Rainwater Butts
(2001
(m3)

SUB-CATCHMENT
INTERCEPTION
PROVIDED {m’)

SUB-CATCHMENT
INTERCEPTION
REQUIRED (m’)

PASS/FAIL

1

mo e E

2.92 116.80
157 62.64
184 73.48
0.69 27.52
0.37 14.80

180.00

135.00
69.84
45.00
1152

127.13 30.96 12.50 243 0.00 0.00 0.00
105.57 30.02 17.50 211 0.00 0.00 0.00
178.83 6.62 15.00 138 5.00 43.90 97.30
3038 14.18 5.00 0.51 0.00 0.00 0.00
48.60 0.00 125 0.76 0.00 0.00 46.48

12.20
12,60
5.00
420
0.40

3702
3028
422.9
99.3
100.0

116.80
62.64
73.48
2752
14.80

2

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 s

0.21
ub-c:

8.52 14.04
atchment in main x

repart append

Table 5 - Sub-Catchment Interception Summary

Table 6 - Main

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

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

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

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

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.No.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

i ..

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

e 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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min.800mm

Fig.6 -

7.1.4

7.1.5

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

Geotextile membrane
min. lap 300mm

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

: -

. Filler material to
f . clause 505 Type B (NRA)
””””””” with 30% voids capacity

min.300mny.

Infiltration

1 1

Filter Drain

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.

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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Surtaceand ¥ ¥4 % o e 41 S Structural/engineersd

structural %ﬁ T N ,""1 aa soil under road
pavement layers 4%, e >
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"B LB Penvious pavement
"!f' “‘ﬁ{ increases infiltration

| |
JIN—> |,

e

b= 5

. A

Fig.7 - Tree Pit (ex. SuDS Manual fig.19.3)

Kert cut down to road level for 300mm
long strips at 2m c/c to promote — Reduce ground behind kerb
water flow into filter swale A by 30mm to pramote flow

Lateral/sheet flow from road — B0mm max water depth

~Geotextile

 sand filter fayer-

U 450mm @‘pérfnraled
land drain

Infiltration where possible

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

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.

0 ENGINEERS
(('-'!P) IRELAND 34

|ACEI]




2104 Kilternan Village - Infrastructure & SIA ROGER MULLARKEY & ASSOCIATES

Landscape pavicrs wih 10mer 1

T '

sheeL with 104m’ storafe capaciy

KR Fiter feece
[ utecton mat

uuuuuuuuu

DETAIL 1
Typical Poedium Hard
Landscaped SuDS Detail

Eeaa 110 200mm {355 vods)
e Sl

uuuuuuuuu

ﬁ :

at
10 Archikces detais

~Irriubalion o Anh e detats

‘ ‘ , 5 » ._'7,«; roof structure

|
\

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
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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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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.

1%
1)) ENGINEERS
((--,J .-)) IRELAND 37

|ACEI]




2104 Kilternan Village - Infrastructure & SIA ROGER MULLARKEY & ASSOCIATES

Type A, B or C filter material " Perforated pipe  Topsoil (50 mm 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)

1
Dimensions — varies to sult space and ease of maintenance required Road / Car park

Fig.13 - Filter Swale

7.2.3

7.2.4

7.2.5

7.2.6

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.

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.

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.

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.
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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 + 0.5S55)

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.

A4S 5 M

Soil asaociation: & =
Camgeananagh 4708

Faat over Ithoskeleial #ckd irecus rock
Area corvmred; 2019.45m?

Soll associalion composklon;

1. Carrbgvahanagh (04 10CV)
Meadem dafinitin: Pesd grar
Rhoskeielal Goid iQne0Ws FOck
Textung: Peat

Substraie typa: over fihoskelstal soi
igeous mok

Subsirate 1! badnock

Bubstrete 2: scld ignecus

T2 Tiknack (0S00TN)

Wisdem definition: {oamy aver poid snd
bagic ignecus badroek

Texture: Loamy:

Substrate typa: mveracld and basic
emaous bk

Subsatreta 1: badrock

e ki SUDBIETS 2! Gk SN DS/ Ignsous

3. Knoaksguirs (HOKG)

Modem definition: Coarse foamy over
seidf igneous Sedreck

Texiure: Coarse logmry

Substraia type: over soid igneoms
bedmck

Substrate 1: bedruck

Substeta 2; soid gnecus

A 4 Rughty |0110AT)
Mudem defirilion: Fesl (Bankel Bog)

Kilteman Village Sita

/\ﬁ% g B

tiiphs tnagasc ifioisag php 1"

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;

-
ll\..
b

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;

5 L T g - .

WSeA T LY D

Kilternan Village

Site = Class S sail

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.

Slope Classes
Drainage imxfr:l:::le 0-2° [ _ 2-g" | g’
Class layer (cm) Peremability rales above impermeable layers
Rapid (1) | Medium (2) | Slow 3) | Rapid (1) | Medium 2) | Siow (3 | Rapid (1) | Medium (2)| Siow (3)
>80 1 1 1 2 3
1 40-80 2 3 4
A | emess e e e e e
- e [———ry 1] N (O
2 40-80 8 3 =¥,
<40 3 4
=80 | ' ¢Xt 0000 essee———
3 40-80 /—‘ - =
<40

Winter rain acceptance indices:1, very high; 2, high: 3, moderate; 4, low; 5, very low Upland
peat and paaty 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);

Runoff Soil

General soil description potential | class

Well drained sandy. loamy or earthy peat soils

: : . Very low S
Less permeable loamy soils over clayey soils on plateaux adjacent to very E 1
permeable soils in valleys
Very permeable soils (e.g. gravel, sand) with shallow groundwater Low S,
Permeable soils over rocks i
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 53
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 Ss
Shallow. permeable rocky soils on steep slopes
Peats with impermeable layers at shallow depth

Fig.19 - Tl Soil Class

8.18 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.

8.19 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.

8.20 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.

8.21 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
0.563

‘ SOIL

(S BRI SN 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.No.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 MicroDrainage Drainage Calculations

12.2 Interception and Sample Swale Calculations
12.3 StormTech System Calculations & Details
12.4 OPW PFRA Map No0.2019/MAP/221/A

12.5 HR Wallingford/UK SuDS Report

12.6 SuDS Audit Report

12.7 GSI Data

12.8 Site Investigations Reports

12.9 DLRCC Flood Zone Map No.9

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

12.12 OPW Flood Hazard Mapping Report
12.13 Green Roof Information

12.14 Met Eireann Data Sheet

12.15 Letters of Consent

12.16 Irish Water CoF/Design Acceptance Letters
12.17 DLRCC GDRS Project Correspondence
12.18 Water and Wastewater Calculations
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Appendix 12.1

Micro Drainage Calculations
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Roger Mullarkey & Associates Page 1
Duncreevan Kilternan Village

Kilcock Stage 3 Planning May'Z22

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 (m3) = 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)
51.000 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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Roger Mullarkey & Associates Page 2
Duncreevan Kilternan Village
Kilcock Stage 3 Planning May'Z22
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
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
S52.000 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 &
S1.004 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 &
53.004 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
S51.006 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 &
$5.001 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
S1.010 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
S2.001 55.21 4.63 138.380 0.166 0.0 0.0 0.0 2.42 171.0 33.1
S52.002 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 3.28 362.6 167.1
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
S4.000 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
S$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 &
S6.004 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
57.000 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
$6.001 46.03 7.38 140.036 0.505 0.0 0.0 0.0 1.86 295.3 84.0
56.002 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
$9.004 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 &
S6.005 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 &
S6.009 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

©1982-2020 Innovyze




Roger Mullarkey & Associates

Page

Duncreevan
Kilcock
Co. Kildare, Ireland

Kilternan Village
Stage 3 Planning May'Z22

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

Designed by R.M.
Checked by

Innovyze Network 2020.1.3

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

©1982-2020 Innovyze




Roger Mullarkey & Associates

Page 7

Duncreevan
Kilcock
Co. Kildare, Ireland

Kilternan Village

Stage 3 Planning May'Z22

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)
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
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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 0.008 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
©1982-2020 Innovyze




Roger Mullarkey & Associates

Page 21

Duncreevan
Kilcock
Co. Kildare, Ireland

Kilternan Village

Stage 3 Planning May'Z22

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 0.002 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 O

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: S$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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Hydr