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Health Services Executive

1 Introduction

The Project Brief calls for the development to achieve an environmental performance well
above the minimum standards of current legislation. The development will significantly
exceed the requirements of the current Part L of the Building Regulations and will achieve an
A3 Building Energy Rating. These measures help ensure that the relevant energy credits
required as part of obtaining a BREEAM Excellent rating are embedded in the design.

In order to satisfy the level of excellence required in low energy design the design team and
Client have started from first principles and applied sustainable tenets throughout each of the
design stages to develop a scheme which delivers the optimum level of energy efficiency and
utility conservation.

2 Energy Standards and Regulations

The National Maternity Hospital at St Vincent's University Hospital
Energy Statement

BREEAM is not a statutory requirement rather a global sustainability assessment
methodology which incorporates energy performance as one of its categories. A target of
Excellent has been applied to this project within the Project Brief and requires a minimum
standard in energy performance and awards further credits thereafter based on improved
performance beyond this.

All of the above drive a low energy strategy within the design and operation of the
development looking at, not just the new build elements, but the ongoing, sustainable
operation of the development.

3 Low Energy Design Strategy

There are a number of standards and regulations applicable to the project in relation to energy
efficiency. These cover energy efficiency, energy performance in buildings and renewable
energy.

The current Building Regulation for conservation of fuel and energy in non-domestic
buildings is Part L 2008. Under the National Energy Efficiency Action Plan non-domestic
buildings are required to achieve a 40% improvement in energy performance over the current
part L. The new National Maternity Hospital will achieve this through achieving an A3
building energy rating which reflects a 50% improvement over the current Part L.

The recast Energy Performance of Buildings Directive and Energy Efficiency Directive S.I.
426 2014 set new targets for building energy performance including a move towards near zero
energy buildings and requires a study of the technical, environmental and economic feasibility
of installing high efficiency alternative energy systems. This study has been carried out for the
National Maternity Hospital via a Low Zero Carbon Feasibility Study the results of which are
summarised in this document.

Dublin City Council have targeted a further improvement of 20% on the EU policy of a 20%
reduction in energy use from 1990 levels to be achieved by 2020. The proposed design will
meet, and in many cases exceed, these targets and act as an exemplar project in the public
sector.
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The Project Brief calls for the development to provide internal environments and engineering
services installations which combine appropriately for a high quality solution using minimum
energy in a cost effective and environmentally sensitive manner. The low energy aspect of the
Brief is achieved through the following hierarchical sequence:

» Passive design: The use of the building’s form, structure and facade to minimise energy
demand.

e Active design: The use of low energy active systems to generate and distribute energy as
efficiently as possible. Appropriate controls and metering will ensure that energy is used
only when and where it is required and allow the facilities team to target further
reductions.

* Application of appropriate low carbon energy technology.

3.1 Passive Design

The passive design stage is crucial in helping to achieve a low energy building as it looks to
reduce the need for energy to be generated in the first instance. During design development,
close attention has been paid to co-ordinating and integrating the design to:

* Consider orientation, form and internal layout to optimize the design considering planning
/ operational requirements and the site constraints.

* Provide the potential for natural ventilation and/or mixed mode ventilation solutions
where practical. The opportunities to utilise natural ventilation effectively for In Patient
Accommodation have been developed with the client and natural ventilation will also be
maximised for non-clinical areas such as offices, meeting rooms, education spaces etc..

* Reduce direct solar gain to reduce the energy consumption for comfort cooling or air
conditioning. A performance target has been set for the shading parameter of the facade
system to minimise solar gain and cooling loads. This will be achieved through glazing
performance (g value of 0.22 for air conditioned rooms and 0.44 for non air conditioned
rooms) and/or external shading.

* Maximise the daylight in the majority of areas.
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* Improve the building thermal envelope performance (reducing air permeability, U-values
and g values)

* Appropriate locations for plant to minimise distribution routes and associated energy
losses

+ Target Building air permeability of 3.0m*/hr per m? at 50Pa

3.2 Active Design

Following the passive design stage the design considers options to reduce energy use and to
use and supply energy efficiently, e.g.:

* High efficiency LED lighting systems and appropriate artificial lighting levels.

* Lighting controls with perimeter areas switched separately from internal areas with
daylight and occupancy (presence/absence) linking where appropriate.

» Strategies to improve the utilisation of plant and systems.

» Strategies to improve control and flexibility of the installations including provision of
local user controls.

* Energy efficient equipment including the use of premium efficiency motors with variable
frequency drives where practical (e.g. fans, pumps, lifts etc.).

* High efficiency, low emission gas fired boilers.
» Specification of high efficiency chillers.

* Zoning of equipment to allow plant to be turned off or enable out of hours setback in
appropriate unoccupied spaces

* High efficiency energy recovery for ventilation systems where practical
* Provision of a Building Energy Management System (BEMS).
* Smart Metering

* Low velocity pipework / ductwork and low pressure air filters to reduce fan and pump
power consumption.

* Provision of user guidance, training and support to the building occupiers to increase
awareness and to ensure that systems are operated as intended.

3.3 Low Carbon Energy

To meet the BER and BREEAM targets, a significant contribution from Low and Zero
Carbon (LZC) technologies will be required. A number of LZC technologies have been
discussed within the LZC report to ascertain the preferred solution of the building level
technologies as required.

The LZC report provides a formal assessment of the feasibility of each applicable renewable
energy technology. The report examines the practicality and benefits realised from
technologies such as those listed below:

¢ Solar Photovoltaics

235754-00 | Issue 3 | 7 February 2017 | Arup

J:\2350001235754-00\4. INTERNAL\4-04 REPORTS\4-04-01 BUILDINGS\STAGE 2\REPORTS\235754-00_ENERGY STATEMENT_ISSUE 3.00CX

The National Maternity Hospital at St Vincent's University Hospital
Energy Statement

e Solar Thermal
¢ (Combined Heat & Power
*  Wind Energy

* Ground Source Heat Pumps

The feasibility study has shown a combined heat and power plant to be the most appropriate
technology to adapt for the development given the year round demand for heating in the
generation of hot water.

€670,000 1,167 6.86% 3 years
tonnes

Table 1 Summary of Combined Heat and Power Payback Analysis

Simple payback suggests that a sufficiently sized CHP could payback within 5-6 years. A
further study (based on developed building thermal modelling) will be undertaken during
detailed design to investigate the size, capital cost and running costs for the CHP unit.

= Achieving the targets

The following addresses the compliance of the critical targets.

4.1 Building Regulations Part L
The Simplified Building Energy Modelling (SBEM) software is used to simulate compliance

with Building Regulations Part L. The following sections demonstrate compliance with a
number of parameters therein.

4.1.1 Compliance with Carbon Emissions

The Part L target CO, emission rate is 125.5 kgCO»/m?/year

The calculated CO> emission rate for the proposed development is 72.9 kgCO»/m?/year.

The above demonstrates that the building is Part L compliant in terms of carbon emissions.

4.1.2 Compliance with Energy Consumption

The Part L target Primary Energy Consumption Rate of an equivalent development is 581.2
kWh/m?*/year
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The calculated Primary Energy Consumption Rate of the proposed development is 325.1
kWh/m?/year.

The above demonstrates that the building is compliant in terms of energy consumption.

4.1.3 Compliance with average U values
The maximum allowable (target) average U value is 1.1W/m?K.
The average U value of the building is calculated to be 0.3W/m?K.

The above demonstrates compliance with overall heat loss parameters.

4.14 Compliance with solar overheating

For naturally ventilated rooms, the room temperature should not exceed 25°C for not more
than 5% of the occupancy period and should not exceed 28°C for more than 1% of the
occupancy period.

Efficient glazing and sufficient window opening area which minimises the solar gain into the
rooms and optimises natural ventilation have been chosen to achieve this target.

For mechanically ventilated spaces the solar gain has to be limited to 25 W/m? in the 6m
perimeter zone.

The Solar Gain compliance calculations were performed using the Integrated Environmental
Solutions (IES) dynamic thermal simulation with Dublin weather data.

For each ventilation strategy, rooms have been simulated to check Part L compliance.

The simulation demonstrates that all rooms are compliant with solar overheating
requirements.

4.2 BER A3

In order to check that the BER target is achievable an iISBEM model using the approved SEAI
software has been created. A simulation model generates the energy consumption profile
which is compared with a notional and a reference building and a Building Energy Rating is
produced for the specific building being modelled.

Technical issues arise from the quantum of rooms within the building and the ability of the
prescribed software to process same. Consultation with SEAI and Dublin City Council
developed a grouping strategy for the rooms which allowed the software to analyse the
building.

The calculated Primary Energy Consumption Rate of the actual building is 325.1
kWh/m?/year.

The calculated Primary Energy Consumption Rate for the notional building is 669.3
kWh/m?/year.

The calculated Energy Performance Coefficient is 0.49 which confirms compliance with an
A3 Building Energy Rating (BER).
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The BER figures above are based on the current design and are subject to modification as the
design develops but the design team and client are committed to achieving an A3 rating.

4.3 BREEAM °‘Excellent’

The BREEAM assessment is a formal methodology which benchmarks a project design and
construction using pre-defined environmental criteria including the following:

e Management

e Health
* Energy
e Transport

* Materials
e Land Use
* Ecology

e Pollution

When the design and construction assessments are complete a rating is allocated based on the
number of “credits” achieved. For this project a rating of ‘Excellent’ has been set as a
minimum criteria which requires a rating of 70%. BREEAM ‘Excellent’ requires a minimum
of 6 credits with a maximum of 15 achievable under the Energy efficiency category.

The targeted credits under relevant categories have been agreed with the sustainability
consultant and these are being monitored as we proceed through design development.
Detailed calculations during detailed design will verify the credits and evidence will then be
provided to the certification body BRE for a design stage submission.

5 Conclusion

The energy performance of the development will exceed all statutory requirements and
deliver on targets set out in the Brief including Part L Compliance, a BER of A3 and
BREEAM ‘Excellent’.
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1 Introduction

The National Maternity Hospital at St Vincent's University Hospital
Drainage and Watermain Planning Report

2 Existing Drainage Systems

This report has been prepared to accompany drainage drawings as prepared by Arup and
architectural drawings prepared by O’Connell Mahon Architects for the planning application
for the development of the National Maternity Hospital at St. Vincent’s University Hospital
campus, Elm Park, Dublin 4.

The proposed new National Maternity Hospital building will be located at the eastern side of
the hospital campus and comprises the construction of a building that rises to 5 and 6 storeys
above ground level, with one partial basement level, plus additional ancillary plant areas at
the roof level. The proposed development also includes an extension to the existing multi-
storey car park at the north of the campus. The proposed development will be constructed in
a sequential manner that allows for the continual operation of the hospital campus and, as
such, includes the phased demolition of existing buildings at St. Vincent’s University Hospital
campus to facilitate clearing the site for the proposed development and the construction of
temporary accommodation to facilitate construction sequencing (including a single storey
temporary canteen, catering staff changing facilities, household services store and carpenters
workshop). The full detail of the nature and extent of the proposed development is set out in
Chapter 2 of this EIS and the Outline Construction Management Plan is appended to same.

The redeveloped site area is 10.5 hectares. An area of approximately 1.8 hectares will be
demolished for the proposed new National Maternity Hospital, of which 95% is existing roof
and hardstanding. See Figure 1 below for site location.

Figure 1 Site location (Map data © 2017 Google)
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The existing drainage systems on the hospital campus are mainly separate foul and surface
water drains with some combined drains remaining historically. The foul drainage system
discharges by gravity at 3 locations to the combined sewers on the Merrion Road and Nutley
Lane. See Arup drawing C001 in Appendix A for the location of the existing drainage system
and connections to the public sewers. The campus to the southwest, including Mortuary,
Convent / Chapel, New Ward Block and Education & Research Centre discharges to the
Nutley Lane sewer, while Carew House, to the northeast of the campus, discharges to the
sewer on Merrion Road. However the majority of the St. Vincent’s University Hospital
campus discharges northwards and connects with the public sewer on the Merrion Road
through the main drain outfall adjacent to St Rita’s. There is an existing 300/375mm
combined sewer along Nutley Avenue flowing into a 940 x 770mm combined sewer at the
junction of Nutley Avenue and Merrion Road. There is an existing 1080 x 770mm combined
sewer along Merrion Road flowing in a westerly direction towards the City. This sewer
eventually discharges into the Municipal Waste Water Treatment Plant at Ringsend. The
Dodder Valley Sewer also traverses the hospital grounds along the boundary with Nutley
Lane to the west of the campus. The sewer is a twin piped culvert of 1350mm and 900mm
diameters and is located between the hospital Multi-Storey Car Park and the boundary wall.
See Appendix C for DCC Drainage Division record drawings of the sewerage systems
adjacent to the site.

Surface water run-off from the hospital campus discharges by gravity to the existing
300/375mm surface water sewer on Merrion Road located at the northeast corner of the site.
This surface water sewer discharges northwards before connecting into a 1200mm, south of
the DART line. This surface water sewer flows in an easterly direction and parallel to the
DART line, towards the Merrion Gates and outfalling into the sea at the Merrion Strand
adjacent to the Elm Park Stream outfall. There is a 450mm surface water sewer on Nutley
Lane discharging northwards into an 800 x 680mm surface water culvert through Merrion
Village. This sewer connects into the 1200mm south of the DART line. There is a 300mm
surface water sewer on Merrion Road discharging westwards into this culvert. The head of
this surface water sewer is located at the junction of the Merrion Road and the vehicular
entrance to the hospital campus. See Arup drawing C001 in Appendix A.

As part of Dublin City Council’s Drainage Divisions “Storm Water Management Policy”
1998 - 2005, surface water run-off from the previous Phase 1 redevelopment of the hospital
campus was restricted to 5 litres/second/hectare. This agreed drainage strategy was submitted
for planning in 1998 and the redevelopment was completed in 2003. This drainage
requirement meant that surface water run-off from any new additional roofs or paved areas in
excess of the existing hardstanding areas was attenuated on site. An attenuation tank was
constructed as part of the Phase 1 redevelopment and is situated under the Multi-Storey Car
Park. The volume of this tank is 825m? equivalent storage for a 1 in 100 year event. Surface
water discharges from St. Vincent’s Private Hospital, completed in 2010, are also restricted to
7 litres/second with storm attenuation provided in 2 separate tanks of 490m>, equivalent
storage for a 1 in 100 year event. Refer Arup drawing C006 in Appendix A for surface water
attenuation catchment areas. At present 47% of the Hospital Campus is subject to flow
restriction with storm attenuation facilities.
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3 Proposed Drainage

Drainage from the proposed New Maternity Hospital development will be drained by a
completely separate system, with separate foul and surface water drains connecting to the
proposed outfall manholes located on the Campus. Existing outfalls to the sewerage systems
will be utilised with separate outfalls to both the foul and surface water sewerage systems on
the Merrion Road. Any existing combined drains on the designated site will be separated.

Due to the footprint of the proposed new Maternity Hospital Building, existing foul and
surface water drains traversing the site will require to be diverted by gravity around the new
development to the east and west of the new building to maintain the integrity of the hospital
drainage system and continuity of supply to the existing hospital facilities. See Arup drawing
C002, C003 in Appendix A.

Surface water discharges from the proposed development will be restricted in line with DCC
Drainage Divisions requirements. Surface water discharges from the site will be restricted to
2 litres/second/hectare with flows in excess of the allowable discharge rate being retained on
site in underground attenuation tanks for storms up to and including the 1 in 100 year event.

The proposed drainage strategy was agreed at a meeting with Mr. Gerry Doherty, DCC
Drainage Division, on 7 December 2015. A copy of the minutes are included in Appendix E
of this report.

The drainage systems shall be designed in accordance with Part H of the Building
Regulations, BS EN 752 Drain and Sewer Systems outside Buildings, the Greater Dublin
Regional Code of Practice for Drainage Works and the Greater Dublin Strategic Drainage
Study (GDSDS) and to the requirements of Dublin City Council Drainage Division and Irish
Water.

3.1 Proposed Foul Drainage

Foul drainage from the proposed National Maternity Hospital shall be drained by a separate
system to that of the surface water drainage system. Foul drainage from the proposed
development shall drain by gravity and discharge to the existing 225mm drainage system on
the campus before discharge to the 1080 x 770mm combined sewer on the Merrion Road. See
Arup drawing C002 and C003 in Appendix A for the drainage layout and location of
connections. Basement drainage from the proposed National Maternity Hospital, including
toilets and plant rooms, will be pumped up to the external foul gravity system on the campus
before discharge by gravity to the public sewerage system. See Arup drawing C005 in
Appendix A.

The foul drainage system will be designed to take discharges from toilet blocks. Waste
drainage from laboratories will discharge into a separate waste system. Current best practice
will be used to deal with all effluent waste from laboratories at source. All discharges will
comply with the hospital’s Trade Effluent Discharge Licence requirements. Drainage from
kitchen / canteen facilities will discharge through a grease separator designed in accordance
with BS EN 1825 Part 1 and Part 2 and / or to Irish Water/ Dublin City Council’s Drainage
Division’s requirements.
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The removal and separation of historical surface water run-off from the existing hospital
campus foul drainage system will release capacity in the receiving sewerage system to deal
with increased foul discharges.

An estimated total hydraulic loading of 122m? per day of foul effluent will be generated on
completion of the National Maternity Hospital. This is based on 232 new beds at 350
litres/bed/day (EPA Guidelines) and estimated 907 new staff at 45 litres/head/day. This
equates to an average flow of 1.41 litres/second (over a 24 hour period) and a peak flow of 8.5
litres/second based on 6 x Dry Weather Flow (DWF).

The final average daily BODS5 loading would be 36 kg/day based on 20 grams of
BOD5/head/day for office/administration staff and 75 grams of BODS5/bed/day.

The foul loading figures represent the maximum possible occupancy levels of the new
hospital development and in reality may be lower.

Foul discharges from the new basement areas will drain by gravity through a below ground
drainage system to a foul pumping chamber and be pumped out via a rising main to the
external foul gravity drainage system. See Arup drawing C005 in Appendix A.

3.2 Proposed Surface Water Drainage

Surface water run-off from the proposed development shall drain by gravity and discharge to
the existing 300/375mm surface water sewer on Merrion Road at the northeast corner of the
Hospital Campus. Surface water discharges from the proposed National Maternity Hospital
and extension to the Multi-Storey Car Park sites will be restricted in line with Dublin City
Council’s Code of Practice with storm attenuation provided in separate underground storage
tanks.

SuDS measures will be incorporated into the development to reduce the quantity and improve
the quality of water discharging into the receiving surface water sewerage systems, see
Section 3.2.2 below.

Peak discharges from the sites (particularly during storm events) will be substantially reduced
(by up to 95% for the Maternity site) due to the restricted outflow from the development and
the SuDS features proposed thereby reducing the impact on the receiving sewerage
infrastructure.

The developed site area is approximately 10.5 hectares, however, due to the limited extent of
redevelopment within the developed site area, the total allowable discharge rate agreed with
Dublin City Council Drainage Division is 6 litres/second.

As discussed in Section 2, approximately 40% of the existing hospital campus site area is
subject to surface water flow restriction and storm attenuation in line with Dublin City
Council Drainage Divisions requirements. The new development will increase the site area,
subject to flow restriction and attenuation, to 60% of the hospital campus.

3.2.1 Storm Attenuation and Off-Line Control

The proposed storm attenuation tanks for the proposed National Maternity Hospital
development are located in the new service yard to the east of the Maternity Hospital and
between the new hospital building and existing campus access road to the north. See Arup
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drawing C002 and C003 in Appendix A. The dual attenuation tank system is designed to
store a volume with equivalent storage for a 1 in 100 year storm event. See Appendix B for
Micro-drainage source control attenuation tank calculations. The outflow from the tanks will
be gravitational and at a controlled rate of 2 litres/second. The tank in the service yard which
has a volume of 575m? while the tank to the front of the new building which has a volume of
340m?>. This provides a total volume of 915m? equivalent storage for a 1 in 100 year event
plus 10% for climate change based on restricted outflows of 2 litres/second per outfall, total
restricted outflow 4 litres/second. The outfall manholes S9 and S26 will be installed with
hydro-brakes or similar approved flow control devices to limit discharge as above to the
existing surface water sewerage system on Merrion Road.

The storm attenuation tank at the Multi-Storey Car Park Extension is 60m?, equivalent storage
for a 1 in 100 year event with a restricted outflow of 2 litres/second. The outfall manhole S43
will be fitted with a hydrobrake or similar approved flow control device. See Arup Drawing
C002 and C004 in Appendix A.

3.2.2 SuDS

SuDS features incorporated into the development include increased soft landscaping with
landscaped courtyards, roof terrace gardens and extensive greenroofs. The existing car park
between the new Hospital and St Rita’s will be removed and replaced with a landscaped area
as part of a new pedestrianised plaza to the front of the new Hospital. The greenroofs will be
the sedum and is approximately 27% of the roof area. See O’Connell Mahon drawing in
Appendix D. Greenroofs will intercept and absorb the first 5-10mm of rainfall thereby
reducing the volume of run-off into the receiving systems. Greenroofs are effective in
providing attenuation by absorbing rainfall within the substrate and plant layers and releasing
it back into the atmosphere by transpiration and evaporation thereby reducing the annual
percentage run-off by up to 40%. Greenroofs also filter water as it passes through the layers
thereby reducing pollutants and improving the quality of water discharging. They also
provide a time delay between when the rainfall event occurs and when the reduced amount of
run-off flows into the systems thereby reducing peak discharge rates.

Proprietary surface water treatment systems like “Downstream Defenders” or “UpFlow
Filters” including Class I petrol interceptors will be incorporated into the drainage design to
intercept run-off and improve the quality of surface water discharging into the receiving
systems in compliance with best drainage practice and SuDS requirements. These systems
will provide interception of run-off and deliver removal efficiency rates of up to 80% for oil
and total suspended solids.

3.2.3 Flood Risk Assessment

A separate Flood Risk Assessment Report has been provided by Arup for the proposed
development. This is submitted with the planning application documentation.
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4 Watermains

There are DCC / Irish Water watermains in the vicinity of the development and include, a
150mm on Nutley Avenue and a 225mm and 100mm on the Merrion Road. The main water
supply connection to the existing hospital campus is from a valved connection from the
150mm on Nutley Avenue, see attached DCC Watermain Record Drawing. There is a valved
back supply connection (which is blanked off) from the 225mm main on the Merrion Road.

The existing campus is currently served by a 150mm ring main with sluice valves
strategically located to isolate sections of main if required. There are fire hydrants located on
the campus adjacent to the proposed National Maternity Hospital and include two hydrants in
the north, one to the west, two in the east and two in the south. There are hydrants adjacent to
the extension to the Multi-Storey Car Park one to the west, one to the south and one to the
east

Pressure and flow tests have been carried out, by Larsen Water Management in November
2014, to hydrants north and south of the proposed National Maternity Hospital. Static
network pressure was recorded over a period of 6 days prior to flow testing by fitting pressure
loggers to the hydrants. The results confirmed that the maximum pressure recorded was 5.8
bar a minimum pressure of 2.1 bar and an average pressure of 3 bar. Flow tests from the
hydrants to the north of the hospital indicated 910 litres/minute while to the south of the
hospital 760 litres/minute.

Static water storage are available on the hospital site campus in the form of underground pre-
cast concrete tanks provided to supplement fire-fighting requirements. These tanks were
installed as part of the Phase 1 redevelopment of the hospital campus back in 2003, as a
requirement of the Local Fire Officer. The tanks have a total on site storage capacity of
465,000 litres (465m?) and are located at three separate locations, one west of the A&E
Department (240m?), the second south of the Psychiatry Building (90m?) and the third north
of the Outpatients Building (135m?) under the existing access road which will be adjacent to
the proposed National Maternity Hospital.

As part of the proposed development, sections of the existing watermain will require to be
diverted around the new building footprints with links back into the existing ring main system
north and south of the proposed National Maternity Hospital and west of the MSCP extension
to maintain the integrity of the existing hospital supply and ring-main system. The new
systems will be constructed in compliance with Part B of the Building Regulations and the
Local Fire Officer’s requirements.

Recorded water meter readings on the bulk meter into the hospital campus off Nutley Lane
confirm an average water demand/usage of 465m>/day.

We expect the peak flow demand for the proposed development to be in the region of
125litres / second. This is approximately a 25% increase in the existing daily consumption at
the hospital. The expected peak flow demand for the proposed development is estimated to
be 6.9 litres/second.

To address water conservation issues for the development dual flush toilets will be installed
with low flow rate fittings with basin taps separated by water saving self-closing timed flow
fittings or infra-red detection. Passive Infra-Red (PIR) control valves will be installed on
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urinals to regulate flushing. The installation of low flow fittings will reduce the demand on
the existing water supply network

New connections will be required to the existing campus mains however no new connections
to the public mains network is required.

Discussions with Dublin City Council Water Division and Irish Water has confirmed that
there are no known constraints on the watermains network that would suggest a difficulty in
providing a connection to the development. However, a more detailed analysis will be
required to establish the specific effects of the development on the network to ensure the
additional water demand can be supplied.
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Appendix A

Arup Drainage Drawings
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Appendix B

Storm Water Attenuation
Calculations
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Appendix D

Greenroof Drawing
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Minutes of Meeting with DCC
Drainage Division



Minutes

ARUP

Project title

New Maternity Hospital at St Vincent’s ~ Job number
University Hospital 235754-00

Meeting name and number

Dublin City Council Drainage Division ]ng,le reference

Location

Civic Offices Time and date
14.30hrs 7 December 2015

Purpose of meeting

Drainage Strategy for Proposed Development

Present Gerry Doherty (GD), DCC Drainage Division
Maria Treacy (MT), DCC Drainage Division
Kevin Barry (KB), Arup
Alex Nutley (AN), Arup
Kieran Dowdall (KD), Arup

Apologies

Circulation Those present
Dan Moran, Arup
Design Team (DT)

Prepared by Kieran Dowdall

Date of circulation 9 December 2015

Date of next meeting TBA
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Minutes

Project title Job number Date of Meeting

New Maternity Hospital at St Vincent’s University Hospital =~ 235754-00 7 December 2015
Action

2.2

23

3.2

KD outlined development proposals including the New
Maternity Hospital Building and extension to the Multi-Storey
Car Park (MSCP).

Foul Drainage

KD stated that foul drainage to include discharges from 232 new
bedspaces and circa 907 staff/day with estimated hydraulic foul
loading 120m>/day and peak flow of 8.4l/s (6 x DWF). KD
confirmed foul flow monitoring of existing foul outfall to sewer
on Merrion Road confirmed daily average discharges of
116m>®/day or 8.1 1/s peak flow rates.

KD stated that flow monitoring also indicated surface water
discharge to the foul system during rainfall events. These
discharges will now be removed / reduced due to the
redevelopment and replacement of existing combined drains
with new separate drains thereby removing surface water run-off
from the receiving foul sewerage system and releasing spare
capacity for new foul discharges.

DCC confirmed that the combined existing and proposed foul
flow rates were acceptable and the existing sewer (1080 x
770mm) on Merrion Road would have capacity to receive the
new effluent.

Surface Water Drainage

KD produced a site drainage layout drawing and site catchment
drawing indicating the surface water layout and outfall from the
Campus on Merrion Road adjacent to the main vehicular
entrance. KD explained the extent of the Campus already
subject to storm attenuation and restricted outflows which
included the western campus of the University Hospital and the
Private Clinic to the east. These areas account for approximately
47% of the total Campus subject to restricted discharges and
storm attenuation facilities. With the new development this area
will increase to 64% of the site Campus. It was agreed that the
new Maternity Hospital with a redeveloped site area of
approximately 2 hectares will discharge at 2 litres/second/hectare
or 4 1/s total.

KD outlined that two separate attenuation tanks will be provided
to minimise the risk of surface flooding on the drainage network.
A third attenuation tank will be provided at the extension to the
MSCP with a restricted outflow of 2 1/s. However the new
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Minutes

Project title Job number Date of Meeting
New Maternity Hospital at St Vincent’s University Hospital ~ 235754-00 7 December 2015
Action

extension is discharging into the existing system with a
hydrobrake downstream which restricts flow to 5 1/s.

Simulation of the drainage system model confirms no issues with
flooding to the network.

33 DCC stated they were satisfied with this approach indicating that
the attenuation of 64% of the total Campus area was satisfactory
and that in the future further SuDS measures could be provided
to reduce peak discharges to the receiving systems.

34 KD confirmed that 27% of the roof area was greenroof and
approximately 10% was landscaped courtyards and gardens.

DCC were happy with this approach and indicated that increased
soft landscaping should be optimised in any further applications.

3.5 DCC also indicated that a CCTV survey of the 300mm surface
water outfall sewer maybe requested in order to confirm the
condition of the sewer for receiving flows from the hospital.
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Executive Summary

Arup was commissioned by the Health Service Executive (HSE) to undertake a Flood Risk
Assessment (FRA) for inclusion as part of the planning application for a proposed National
Maternity Hospital on the grounds of St. Vincent’s University Hospital, Elm Park, Merrion
Rd, Dublin 4. The FRA has been carried out in accordance with ‘The Planning System and
Flood Risk Management: Guidelines for Planning Authorities” published in November 2009,
jointly by the Office of Public Works (OPW) and the then Department of Environment,
Heritage and Local Government (DoEHLG).

The St. Vincent’s University Hospital campus is located at EIm Park in South County Dublin.
It lies at the junction of Merrion Road and Nutley Lane (opposite the Merrion Shopping
Centre) and adjacent to Elm Park Golf Club. The site of the proposed National Maternity
Hospital lies within the St. Vincent’s University Hospital campus and is bounded by buildings
to the north and to the west, street level car parking to the south and an internal hospital road
to the east.

The proposed development comprises the construction of a building that rises to 5 and 6
storeys above ground level, with one partial basement level, plus additional ancillary plant
areas at the roof level. The proposed development also includes an extension to the existing
multi-storey car park at the north of the campus. The proposed development will be
constructed in a sequential manner that allows for the continual operation of the hospital
campus and, as such, includes the phased demolition of existing buildings at St. Vincent’s
University Hospital campus to facilitate clearing the site for the proposed development and
the construction of temporary accommodation to facilitate construction sequencing (including
a single storey temporary canteen, catering staff changing facilities, household services store
and carpenters workshop). The full detail of the nature and extent of the proposed
development is set out in Chapter 2 of this EIS and the Outline Construction Management
Plan is appended to same.

In broad terms the potential sources of flooding to the subject site can be categorised as
Tidal/Coastal flooding, Fluvial flooding, Pluvial/Urban drainage flooding and Groundwater
flooding.

The risk of both tidal and fluvial flooding of the site is very low. There is a minor risk of
pluvial flooding. This risk of groundwater flooding is low.

The site lies within Flood Zone C (outside the 1 in 1000 year floodplain) and a justification
test is therefore not required.

It is proposed to set the ground floor of the building at 6.0m OD.

Surface water discharges from the proposed development will be restricted in accordance with
the Greater Dublin Regional Code of Practice for Drainage Works. Storm attenuation will
therefore be required on site. The allowable greenfield run-off rate from the site will be based
on 2 litres/second/hectare in line with the Code of Practice and Dublin City Council Drainage
Division’s requirements.

In the event of a very extreme high-intensity rainfall event, the capacity of the drainage
system for the proposed development could be exceeded leading to surface runoff collecting
on the site and entering the building.
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This risk will be minimised by ensuring that the ground slopes away from all the entrances to
the building to a low point in the landscape which is serviced by gullies draining into the
attenuation tank under the landscaping.

The surface water drainage system will be subject to a maintenance programme ensuring that
the risk of blockage is greatly minimised.

It is considered that the proposed development should be classified as a “Highly Vulnerability
Development” as OPW’s vulnerability classification. As the proposed development lies
within Flood Zone C, a Justification Test is not required and it is necessary only to identify
mitigation measures for any residual risks.
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1 Introduction

1.1 Project Background

Arup was commissioned by the Health Service Executive (HSE) to undertake a Flood Risk
Assessment (FRA) for the proposed development of the National Maternity Hospital at St.
Vincent’s University Hospital campus. The FRA is to form part of the planning application
for the development.

This report details the FRA carried out as part of the planning application. It has been
undertaken in accordance with the Guidelines for Planning Authorities on ‘The Planning
System and Flood Risk Management’ published in November 2009, jointly by the Office of
Public Works (OPW) and the then Department of Environment, Heritage and Local
Government (DEHLG).

1.2 Scope of Study

The scope of the study includes the following:

» Review the risk of tidal, fluvial, groundwater and pluvial flooding;
» Review of all relevant information and data from:

* The Irish Coastal Protection Strategy Study (ICPSS);

e OPW Preliminary Flood Risk Assessment Mapping (PFRA);
e The Dublin Coastal Flooding Protection Project (DCFPP);

* Any available historic flood information on the site;

» Review of the proposed building layout and advise on a suitable finished floor level;
» Review of available site investigation data;

» Review of access/egress routes;

» Development of potential mitigation measures, if necessary;

» Preparation of the Flood Risk Assessment Report.

1.3 Summary of data used
In preparing this report, the following data was collected and reviewed:

» Review of the available maps and reports from the Eastern CFRAM project
(www.cfram.ie).

» Flood history of the site from the OPW National Flood Hazard Mapping website
(www.floodmaps.ie);

* OPW Irish Coastal Protection Strategy Study (ICPSS) Mapping

* Guidelines for Planning Authorities on ‘The Planning System and Flood Risk
Management’ published in November 2009, jointly by the Office of Public Works (OPW)
and the then Department of Environment, Heritage and Local Government (DEHLG);

* ‘Rivers of Dublin’ Book, Sweeney, 1991;

* Drainage drawings from the archives of Dublin City Council;

» Topographical data from the site;
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» Site Investigation data for the site from 2014;

» Site Geological and Hydrogeological data from the Geological Survey of Ireland Website
(Www.gsl.ie);

* Architectural drawings of the proposed development;
» Aerial photography and mapping from Bing Maps and Google Maps.

All levels referred to in this report are to Malin Head Ordnance Datum unless otherwise
stated.

1.4 Site Description

St Vincent’s University Hospital camous is located at Elm Park in South County Dublin as
shown in Figure 1. It lies at the junction of Merrion Road and Nutley Lane (opposite the
Merrion Shopping Centre) and adjacent to Elm Park Golf Club. The site of the proposed
National Maternity Hospital lies within the St. Vincent’s University Hospital campus and is
bounded by buildings to the north and to the west, street level car parking to the south and an
internal hospital road to the east.

Dublin Bay lies approximately 400m east of the proposed maternity hospital and Elm Park
stream lies approximately 370m south of the site. The fully culverted Nutley stream and
Nutley Stream Tributary lie to the West and North of the development. The approximate route
of these watercourses are highlighted below in Figure 1.

Existing ground levels vary across the site of the proposed development as indicated in Figure
3. Along the Northern boundary levels vary from circa 6.0m OD to 7.0m OD. Along the
Southern boundary they vary from circa 6.7m OD to 8.0m OD. The lowest elevation of the
site is set at circa 5.8m OD.

Figure 1 Site Location and local watercourses

Note: The site area outlined is approximate only and is intended to generally confirm the
extent of the site.
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Figure 2 Arial view of the proposed development. The approximate outline of the site of the proposed
development is indicated in red.
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Figure 3 Existing ground levels for the site of the proposed development. The buildings in the figure
are the existing buildings on the site.

1.5 Proposed Development

The proposed development comprises the development of The National Maternity Hospital at
St. Vincent’s University Hospital campus, Elm Park, Dublin 4. The proposed new National
Maternity Hospital building will be located at the eastern side of the hospital campus and
comprises the construction of a building that rises to 5 and 6 storeys above ground level, with
one partial basement level, plus additional ancillary plant areas at the roof level. The
proposed development also includes an extension to the existing multi-storey car park at the
north of the campus. The proposed development will be constructed in a sequential manner
that allows for the continual operation of the hospital campus and, as such, includes the
phased demolition of existing buildings at St. Vincent’s University Hospital campus to
facilitate clearing the site for the proposed development and the construction of temporary
accommodation to facilitate construction sequencing (including a single storey temporary
canteen, catering staff changing facilities, household services store and carpenters workshop).
The full detail of the nature and extent of the proposed development is set out in Chapter 2 of
this EIS and the Outline Construction Management Plan is appended to same.

A site layout plan is presented in Figure 4.
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Figure 4 Landscape plan

235754-00 | Issue 3 | 23 February 2017 | Arup

J:\2350001235754-00\4. INTERNAL\4-04 REPORTS\4-04-01 BUILDINGS\STAGE 2\REPORTS\235754-00_FLOOD RISK ASSESSMENT _ISSUE 3.00CX

The National Maternity Hospital at St Vincent's University Hospital
Flood Risk Assessment

2 The Planning context

The following policy documents are relevant to the assessment of the proposed development
at St. Vincent’s University Hospital.

» The national planning guidelines published by the OPW and the Department of the
Environment, Heritage and Local Government in November 2009 entitled ‘The Planning
System and Flood Risk Management: Guidelines for Planning Authorities’ are particularly
pertinent and are discussed in the following section.

* Dublin City Development Plan 2016 — 2022;

2.1 The Planning system and Flood Risk Management

In November 2009, the Department of Environment, Heritage and Local Government and the
Office of Public works jointly published a Guidance Document for Planning Authorities
entitled “The Planning System and Flood Risk Management”.

The guidelines are issued under Section 28 of the Planning and Development Act 2000 and
Planning Authorities and An Bord Pleanéla are therefore required to implement these
Guidelines in carrying out their functions under the Planning Acts.

The aim of the guidelines is to ensure that flood risk is neither created nor increased by
inappropriate development.

The guidelines require the planning system to avoid development in areas at risk of flooding,
unless they can be justified on wider sustainability grounds, where the risk can be reduced or
managed to an acceptable level.

They require the adoption of a Sequential Approach (to Flood Risk Management) of
Avoidance, Reduction, Justification and Mitigation and they require the incorporation of
Flood Risk Assessment into the process of making decisions on planning applications and
planning appeals.

Fundamental to the guidelines is the introduction of flood risk zoning and the classifications
of different types of development having regard to their vulnerability.

The management of flood risk is now a key element of any development proposal in an area
of potential flood risk and should therefore be addressed as early as possible in the site master
planning stage.

2.1.1 Definition of Flood Zones

Flood Zones are geographical areas within which the likelihood of flooding is in a particular
range.
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There are three types of flood zones defined in the Guidelines as follows:

Flood Zone A

Probability of flooding from rivers and the sea is highest
(greater than 1% or 1 in 100 for river flooding or 0.5% or 1
in 200 for coastal flooding).

Flood Zone B

Probability of flooding from rivers and the sea is moderate
(between 0.1% or 1 in 1000 year and 1% or 1 in 100 for
river flooding and between 0.1% or 1 in 1000 year and 0.5%
or 1 in 200 for coastal flooding); and

Flood Zone C

Probability of flooding from rivers and the sea is low (less
than 0.1% or 1 in 1000 for both river and coastal flooding).

Flood Zone C covers all areas of the plan which are not in
zones A or B.

Table 1 Definition of Flood Zones

2.1.2 Definition of Vulnerability Classes

The following table summarises the Vulnerability Classes defined in the Guidelines and

provides a sample of the most common type of development applicable to each.

Highly  Vulnerable | Includes Garda, ambulance and fire stations, hospitals,

Development schools, residential dwellings, residential institutions,
essential infrastructure, such as primary transport and
utilities distribution and SEVESO and IPPC sites, etc.

Less Vulnerable | Includes retail, leisure, warehousing, commercial,

Development industrial and non-residential institutions, etc.

Development

Water Compatible | Includes Flood Control Infrastructure, docks, marinas,

wharves, navigation facilities, water based recreation
facilities, amenity open spaces and outdoor sport and
recreation facilities

Table 2 Definition of Flood Zones
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2.1.3 Types of Vulnerability class appropriate to each Zone

The following table illustrates the different types of Vulnerability Class appropriate to each
Zone and indicates where a Justification Test will be required.

Flood Zone A Flood Zone B Flood Zone C
Highly Justification Test | Justification Test | Appropriate
Vulnerable
Less Vulnerable | Justification Test | Appropriate Appropriate
Water Appropriate Appropriate Appropriate
Compatible

Table 3 Types of vulnerability class appropriate to each zone

The flood risk management guidelines recognise that there is a need to reconcile the desire to
avoid development in areas at risk of flooding while also ensuring sequential and compact
urban development as several large urban centres are already located in areas that are at risk
of flooding. It states:

“Notwithstanding the need for future development to avoid areas at risk of flooding, it is
recognised that the existing urban structure of the country contains many well established
cities and urban centres, which will continue to be at risk of flooding. At the same time such
centres may also have been targeted for growth in the National Spatial Strategy, regional
planning guidelines and the various city and county development plans taking account of
historical patterns of development and their national and strategic value. In addition,
development plans have identified various strategically located urban centres and
particularly city and town centre areas whose continued growth and development is being
encouraged in order to bring about compact and sustainable urban development and more
balanced regional development. Furthermore, development plan guidelines, issued by the
Minister for the Environment, Heritage and Local Government under Section 28 of the
Planning and Development Act 2000, have underlined the importance of compact and
sequential development of urban areas with a focus on town and city centre locations for
major retailing and higher residential densities”.

2.2 Dublin City Development Plan 2016-2022
The Dublin City Development Plan 2016-2022 came into effect in October 2016.

The Plan sets out policies and objectives to create a sustainable and vibrant city at the heart of
the Greater Dublin Region and is a guide to how and where development will take place in the
city over the years covered. The following paragraphs summarise the relevant provisions
contained within the Plan which deal with Flood Risk Management.

Section 9.5.3 of the Plan deals with Flood Management and outlines the key policies and
objectives of Dublin City Council in relation to flood risk.
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The policies are listed as:

SI9: To assist the Office of Public Works in developing catchment-based Flood Risk
Management Plans for rivers, coastlines and estuaries in the Dublin city area and have regard
to their provisions/recommendations.

SI10: To have regard to the Guidelines for Planning Authorities on the Planning System and
Flood Risk Management, and Technical Appendices, November 2009, published by the
Department of the Environment, Community, and Local Government as may be
revised/updated when assessing planning applications and in the preparation of plans both
statutory and non-statutory.

SI11: To put in place adequate measures to protect the integrity of the existing Flood
Defence Infrastructure in Dublin City Councils ownership and identified in the Strategic
Flood Risk Assessment and to ensure that the new developments do not have the effect of
reducing the effectiveness or integrity of any existing or new flood defence infrastructure and
that flood defence infrastructure has regard also to nature conservation, open space and
amenity issues.

SI12: To implement and comply fully with the recommendations of the Strategic Flood Risk
Assessment prepared as part of the Dublin City Development Plan.

SI13: That development of basements or any above-ground buildings for residential use
below the estimated flood levels for Zone A or Zone B will not be permitted.

SI14: To protect the Dublin City coastline from flooding as far as reasonably practicable, by
implementing the recommendations of the Dublin Coastal Flood Protection Project and the
Dublin Safer Project.

SI15: To minimise the risk of pluvial (intense rainfall) flooding in the city as far as is
reasonably practicable and not to allow any development which would increase this risk.

SI16: To minimise the flood risk in Dublin City from all other sources of flooding, including
fluvial, reservoirs and dams and the piped water system. SI17: To require an environmental
assessment of all proposed flood protection or flood alleviation works

The Objective of Dublin City Council are listed as:

SIO8: All development proposals shall carry out, to an appropriate level of detail, a Site
Specific Flood Risk Assessment (SSFRA) that shall demonstrate compliance with:

The Planning System and Flood Risk Management, Guidelines for Planning Authorities,
Department of the Environment, Community and Local Government, November 2009, as may
be revised/updated and the Strategic Flood Risk Assessment (SFRA) as prepared by this
Development Plan.

The site-specific flood risk assessment (SSFRA) shall pay particular emphasis to residual
flood risks, site-specific mitigation measures, flood-resilient design and construction, and any
necessary management measures (the SFRA and Appendix B4 of the above mentioned
national guidelines refer). Attention shall be given in the site-specific flood risk assessment to
building design and creating a successful interface with the public realm through good design
that addresses flood concerns but also maintains appealing functional streetscapes. All
potential sources of flood risk must be addressed in the SSFRA.
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SI09: Proposals which may be classed as ‘minor development’, for example small-scale
infill, small extensions to houses or the rebuilding of houses or paving of front gardens to
existing houses, most changes of use and small-scale extensions to existing commercial and
industrial enterprises in Flood Zone A or B, should be assessed in accordance with the
Guidelines for Planning Authorities on the Planning System and Flood Risk Management &
Technical Appendices, November 2009 as may be revised/updated, with specific reference to
Section 5.28 and in relation to the specific requirements of the Strategic Flood Risk
Assessment. The policy shall be not to increase the risk of flooding and to ensure risk to the
development is managed.

SIO10: That recommendations and flood maps arising from the Fingal-East Meath CFRAM
Study, the Dodder CFRAM Study and the Eastern CFRAM Study are taken into account in
relation to the preparation of statutory plans and development proposals. This will include
undertaking a review of the Strategic Flood Risk Assessment for Dublin city following the
publication of the Final Eastern CFRAM Study, currently being produced by the OPW.

SIO11: To work with neighbouring Local Authorities when developing cross-boundary flood
management work programmes and when considering cross-boundary development.

SIO12: To ensure each flood risk management activity is examined to determine actions
required to embed and provide for effective climate change adaptation as set out in the Dublin
City Council climate change adaption policy and in the OPW Climate Change Sectoral
Adaptation Plan Flood Risk Management applicable at the time.

Regarding the provision of SuDS, the Plan also outlines specific policies and objectives. The
policies are listed as:

SI18: To require the use of Sustainable Urban Drainage Systems in all new developments,
where appropriate, as set out in the Greater Dublin Regional Code of Practice for Drainage
Works. The following measures will apply:

* The infiltration into the ground through the development of porous pavement such as
permeable paving, swales, and detention basins

* The holding of water in storage areas through the construction of green roofs, rainwater
harvesting, detention basins, ponds, and wetlands

e The slow-down of the movement of water.
* The Objectives regarding SuDs are given as:

* SIO13: To provide additional and improved surface water networks to both reduce
pollution and allow for sustainable development.

SIO14: To require that any new paving of driveways or other grassed areas is carried out in a
sustainable manner so that there is no increase in storm water run-off to the drainage network.

2.2.1 Land Use Zoning for the site

Figure 5 presents an extract from the Dublin City Development Plan 2016-2012. It identifies
the site of the proposed development at St Vincent’s Healthcare Campus as Z15: “To provide
for the institutional, educational, recreational, community, green infrastructure and health
uses”.

Page 6



Health Services Executive The National Maternity Hospital at St Vincent's University Hospital
Flood Risk Assessment

3 Flood Mechanisms and Historic Flooding at the
Site

3.1 Flood Mechanisms at the site

In broad terms the potential sources of flooding to the subject site can be categorised as follows:

» Tidal/ Coastal Flooding - Tidal flooding may occur during a surge event in the Irish Sea;

» Fluvial (River) Flooding - The fluvial flood risk at the site is from the two streams in the
vicinity of the site — the Nutley and Elm Park stream,;

» Pluvial Flooding/ Urban drainage - Pluvial flooding occurs when the capacity of the
local urban drainage network is exceeded during periods of intense rainfall. At these
times, water can collect at low points in the topography and cause flooding;

» Groundwater Flooding - This type of flooding can occur during lengthy periods of heavy
rainfall, typically during late winter/early spring when the groundwater table is already
high. If the groundwater level rises above ground level, it can pond at local low points and
cause periods of flooding.

Each of these potential sources of flooding are considered in this FRA.
Figure 5 Zoning for the site
3.2 Historic Data from floodmaps.ie

Reports and maps from the OPW website www.floodmaps.ie have been examined as part of
this Flood Risk Assessment. It can be seen that a number of recorded flood events in the
vicinity of the site are presented on the flood map website (Figure 6).

Figure 6 Extract from floodmaps.ie
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+ Tidal Flooding (2" February 2002): Floodwater driven by a high tide and wave action
escaped through an access gap at the Merrion Gates and flooded the Road and Dart line.
At its peak the flood water reached a depth of circa 600mm at the gap and 1.2m on the
lowest spot on the road. The gardens of 21 properties were flooded and two properties
were directly flooded. It is noted however that the subject site was not flooded by this
event. See Figure 7 below.

The National Maternity Hospital at St Vincent's University Hospital
Flood Risk Assessment

4 Tidal Flood Risk

Legend

: St Vincent’s

Healthcare Campus

O Proposed Site

O

Figure 7 Previous tidal flood extent

o (1858 and 1963): There is a historic record of flooding at the EIm Park Development site
(previously owned by St. Mary’s Nursing Home). Floodmaps.ie indicates that the site is
subject to recurring flood events. It is noted however that no flooding has been recorded
since the construction of Elm Park Development in 2008 which involved extensive
landscaping and stream and culvert works.
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A number of major flood studies have been carried out in recent years which provide
predicted coastal flood extents and design maximum water levels for Dublin:

» Eastern CFRAM Study;
» Irish Coastal Protection Strategy Study (ICPSS);

4.1 Eastern CFRAM

The draft predictive flood maps from the Eastern CFRAM study are available from the project
website. Figure 8 presents the predicted tidal flood extent map for the 10, 200 and 100 year
events for the vicinity of the site. It can be seen that the subject lies outside the predicted tidal
flood extent for each of the three return period events.

The wave overtopping flood risk maps for the vicinity of the site were also assessed as part of
the FRA and it was shown that the site is not as risk from flooding by wave overtopping.

Figure 8 Tidal flood extent map from the ICPSS
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4.2 ICPSS

Output from the ICPSS is available from the OPW website. Two datasets for the Dublin area
were examined as part of this FRA:

» The predicted 1 in 200 year design tidal water level for a location close to the site of
interest;

» Predicted flood extent maps for the design 200 year tidal flood event;

Figure 9 presents the 1 in 200 year tidal floodplain as predicted by the ICPSS for the vicinity
of the site. It can be seen from the figure that the site is not within the predicted 1 in 200 year
tidal floodplain.

Design tidal water levels for the 1 in 10, 200 and 1000 year events for a location close to the
site are also indicated on the figure. It can be seen that the 1 in 1000 year design water level is
3.25m OD. This is approximately 2.7m below existing ground levels for the site which are set
at circa 6.0m OD. The risk of tidal flooding of the site is therefore very low.

It should be noted that the numerical models used in the ICPSS assume that there are no flood
defences present and therefore discounts the benefits of same. The predicted flood extent is
therefore for the undefended case.

Figure 9 Extract from ICPSS
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5 Fluvial Flood Risk

Fluvial flooding in the vicinity of the site was not accessed as part of the Eastern CFRAM
project. It is likely that this was on account of there being no significant watercourses in the
vicinity of the site.

There are two minor watercourses in the vicinity of the site as indicted in Figure 10: (1) Elm
Park Stream and (2) Nutley Stream. The risk of fluvial flooding from both of these
watercourses has been accessed as part of this FRA.

Figure 10 Elm Park and Nutley stream

5.1 Elm Park Stream

Elm Park stream is located approximatley 300m south of the site boundary of St Vincent’s
Healthcare Campus and flows in a west-east direction into Dublin Bay. An outline of the
catchment from OPW’s FSU webportal is presented in Figure 11. (It is noted that the
catchment outline may be inaccurate.) It can be seen from the figure that the catchment area is
circa 1.76 km2 and the estimate of Qmed from the catchment descriptors that accounts for
urbanisation is circa 0.7m3/s.

Given the wide expanse of the floodplain and the relatively small flows in the catchment the
risk of fluvial flooding to the subject site from the Elm Park stream is considered to be very
low.
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Figure 11 Outline of the Elm Park Catchment from the OPW web portal. Catchment descriptors are
listed to the right hand side of the figure.

5.2 Nutley Stream

The Nutley Stream lies approximatley 450m to the West of the site. Based on an inspection of
the reach and discussions with Dublin City Council it can be concluded that the Nutley is
fully culverted in the vicinity of the site. There are no open channel sections which offer a
route for water to flood the surrounding area. The risk of flooding from the culvert is therefore
limited to the potential for surcharging at the culvert entrance and pressurised flow within the
culvert forcing water out through any connecting back pipes, man holes or connecting
culverts.

The risk of flooding to the site from surcharging of the culvert entrance is likely to be very
low given the small area of contributing catchment at the upstream end of the culvert. The risk
of flooding to the site from pressurised flow is also considered to be very low given the
relatively wide expanse of the floodplain.

The Nutley Stream tributary lies approximatley 150m to the North of the site and conveys
flows along underneath Nutley Lane. Based on an inspection of the reach and discussions
with Dublin City Council it can be concluded that the Nutley Stream Tribuary is fully
culverted in the vicinity of the site. Dublin City Council have also confirmed to Arup that the
flows conveyed by the Nutley Stream Tribuary are very minor.

The risk of flooding to the site from surcharging of the culvert entrance is likely to be very
low given the small area of contributing catchment at the upstream end of the culvert. The risk
of flooding to the site from pressurised flow within the culvert forcing water out through any
connections is also considered to be very low given the relatively wide expanse of the
floodplain and the low flows within the culvert.
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6 Pluvial and Groundwater Flood Risk

6.1 Pluvial flooding

Pluvial flooding occurs when extreme rainfall overwhelms drainage systems or soil
infiltration capacity, causing excess rainwater to pond above ground at low points in the
topography. In order to assess the risk of pluvial flooding to our subject site we have reviewed
The Preliminary Flood Risk Mapping (PFRA) undertaken by the OPW

6.1.1 Preliminary PRFA mapping (OPW)

It can be seen from Figure 12 below that the proposed development partially lies within the
100 hundred year pluvial flood event. There is therefore a minor risk of pluvial flooding at the
site.

E St Vincent’s HC
O Proposed site

Figure 12 Preliminary PRFA mapping (OPW)
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6.2 Groundwater Flooding

Groundwater flooding can occur during lengthy periods of heavy rainfall, typically during
later winter/early spring when the ground water table is already high. If the groundwater level
rises above ground level, it can pond at local points and cause periods of flooding.

Subsoil and groundwater maps of the site and surrounding areas, have been obtained from the
Geological Survey of Ireland (GSI) website (www.gsi.ie) and are shown in the following set
of figures.

According to GSI mapping, the subsoil under the site is classified as “made ground” below
which the bedrock is primarily that of “Dinatian Upper Impure Limestones”. The site is
located on a bedrock aquifer classified as a “locally important aquifer”, with bedrock which is
moderately productive only in local zones. The groundwater vulnerability in the vicinity of
the site is classified as “moderate” to “low” which can indicate the possibility of a naturally
low groundwater table and/ or impermeable overburden.

Legend
[ svHC

Proposed
development

Made ground

Figure 13 Subsoil classification
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[ svuc

Proposed development

Legend

Figure 14 Bedrock aquifers

Figure 15 Bedrock aquifers

Legend

T svne

Proposed development
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Legend

SVHC

Proposed development

Figure 16 Groundwater vulnerability

6.2.1 Site Investigation

As part of the 2014 site investigation in the vicinity of the building footprint, four trial pits
have been excavated and environmental samples have been obtained.

Results of the SI suggest groundwater is typically between 1.0m and 2.0m below ground
level. Given this relatively low ground water table and the low to moderate groundwater
vulnerability, the risk of groundwater flooding to the site is considered low.
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7 Establishment of Suitable Finished Floor Levels

Given the very low risk of tidal flooding and fluvial flooding of the subject site, the finished
floor levels of the development need to be considered in the context of the existing ground
levels of the site and also of minimising the risk of pluvial flooding.

Existing ground levels in the vicinity of the site vary from circa 6.0m OD along the Northern
Boundary to circa 7.95m OD along the Southern Boundary. It is proposed to set the ground
floor of the building at 6.0m OD. Pedestrian access to the southern entrances of the building
will be set at the higher level of 10.4m OD.

In the event of a very extreme high-intensity rainfall event, the capacity of the drainage
system for the proposed development could be exceeded leading to localised surface runoff
ponding on the site. This presents a risk of surface water entering the building. Measures to
address this risk are presented in the following section.

8 Management of Residual Flood Risk at the Subject
site

8.1 Access and Egress Routes to the Site

Given the absence of a significant risk of flooding of the site, access and egress routes is
unlikely to be compromised during flood events.

8.2 Storage and Conveyance

The proposed development will have no impact on floodplain storage and conveyance as it is
located outside of the 1 in 1000 year flood plain.

8.3 Site Drainage System

The redeveloped site contributing to the Dublin City Council surface water sewer on Merrion
Road is 10.5 hectares. An area of approximately 1.8 hectares will be demolished for the New
Maternity Hospital of which 95% is existing roof and hardstanding. Surface water peak flow
rates from these existing redeveloped hardstanding areas will be dramatically reduced due to
the requirement to restrict surface water outflows to the receiving surface water sewerage
system.

Surface water discharges from the proposed development will be restricted in accordance with
the ‘Greater Dublin Regional Code of Practice for Drainage Works’. Therefore storm
attenuation will be required on site. The allowable run-off rate from the site will be based on
2 litres/second/hectare in line with the Code of Practice and Dublin City Council Drainage
Division’s requirements. The developed site area is approximately 10.5 hectares however due
to the limited extent of redevelopment within the developed site area the total allowable
discharge rate agreed with Dublin City Council Drainage Division will be 6 litres/second.
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Based on this outflow the required storage for a 1 in 100 year storm event for the Maternity
Hospital would be approximately 895m3, and 40m3 for the Multi-storey Car Park. A dual
storm attenuation tank system will be incorporated into the Maternity Hospital drainage
system which will see one attenuation tank located to the north of the new hospital building
and existing Campus access road and the second located between the North fagade of the new
building and the existing Campus access road. The attenuation tank for the Multi-storey Car
Park will be located under the lower ground floor slab.

Surface water run-off from the development will discharge by gravity into the new attenuation
facilities on the Campus. Run-off from roofs, roads, car parks, service yards and paved areas
shall drain by gravity to the attenuation facilities. Discharges from these attenuation facilities
shall be by gravity and discharge at a controlled outflow rate for each attenuation tank of 2
litres/second, with a combined total discharge of 6 litres/second to the existing surface water
sewer on Merrion Road.

Sedum greenroofs incorporating approximately 27 % of the Maternity Hospital roof area will
be provided as part of the proposed development.

8.4 Runoff

In the event of a very extreme high-intensity rainfall event, the capacity of the drainage
system for the proposed development could be exceeded leading to surface runoff collecting
on the site and entering the building.

This risk will be minimised by ensuring that the ground slopes away from all the entrances to
the building to a low point in the landscape which is serviced by gullies draining into the
attenuation tank under the landscaping.

A sketch of this arrangement for the front entrance of the building is presented in Figure 17.
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Figure 17 Indicative sketch which details the measures to address the risk of pluvial flooding at the
site.

8.5 Maintenance Programme

A maintenance programme for the surface water drainage system will be development for the
site. This will ensure that the risk of blockage of the drainage system through the
accumulation of debris is greatly minimised.
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9 Application of “Flood Risk Management
Guidelines”

9.1 Vulnerability Classification

It is considered that the proposed development should be classified as a “Highly Vulnerability
Development” as per the vulnerability classification in Figure 18. As indicated in Section 4
and 5 of this report, the proposed development is not indicated as being within the 1000 year
fluvial or tidal floodplain. In accordance with the OPW’s planning guidelines, the site lies
within Flood Zone C. A justification test for the development is therefore not required.

Figure 18 Vulnerability Classification
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9.2 Sequential Approach
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The figure below illustrates the sequential approach to be adopted under the ‘Planning System

and Flood Risk Management’ guidelines.

Figure 19 Sequential Approach

As the proposed development lies within Flood Zone C, a Justification Test is not required
and it is necessary only to identify mitigation measures for any residual risks. This has been

discussed in Section 8 of this report.
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10 Conclusions

Arup was commissioned by the Health Service Executive (HSE) to undertake a Flood Risk
Assessment (FRA) for inclusion as part of the planning application for a proposed National
Maternity Hospital on the grounds of St. Vincent’s University Hospital, Elm Park, Merrion
Rd, Dublin 4.

The risk of tidal flooding and fluvial flooding of the site is very low. There is a minor risk of
pluvial flooding. This risk of groundwater flooding is low.

Surface water discharges from the proposed development will be restricted in accordance with
the Greater Dublin Regional Code of Practice for Drainage Works. The allowable greenfield
run-off rate from the site will be based on 2 litres/second/hectare in line with the Code of
Practice and Dublin City Council Drainage Division’s requirements.

In the event of a very extreme high-intensity rainfall event, the capacity of the drainage
system for the proposed development could be exceeded leading to surface runoff collecting
on the site and entering the building.

This risk will be minimised by ensuring that the ground slopes away from all the entrances to
the building to a low point in the landscape which is serviced by gullies draining into the
attenuation tank under the landscaping.

It is considered that the proposed development should be classified as a “Highly Vulnerability
Development” as OPW’s vulnerability classification. As the proposed development lies
within Flood Zone C, a Justification Test is not required and it is necessary only to identify
mitigation measures for any residual risks.
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