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Introduction

The Grangegorman development is situated within Dublin’s North Inner City on
the site of St Brendan’s Hospital. The development lies east and west of
Grangegorman Road Upper and has a total area of approximately 70 acres. The
site currently comprises a number of health and administration buildings set in
large green space areas.
The Grangegorman Development Agency (GDA) is the statutory agency
established by the Irish Government to promote and facilitate the development of
the Grangegorman site. The GDA’s objectives for the site include the provision
of:


new health care facilities for the Health Services Executive (HSE)



a new urban campus for Dublin Institute of Technology (DIT), bringing
together all students and staff into one location



new arts, cultural, recreational and public spaces to serve the community and
the city



a primary school, public library and children's play spaces, and



complementary mixed-use development

The writing of this report coincides with the development of the Draft Planning
Scheme document and so in that context no detailed design for the Grangegorman
site has been carried out. The report therefore should not be interpreted as a
definitive detailed flood management strategy for the development but rather the
identification of historical flood issues and a high level strategic over view of the
proposed redevelopment of the site and the surface water management plan to be
adopted to minimise flood risk both within the site and downstream of same.
Detailed flood risk management proposals will form part of subsequent planning
submissions.
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Existing Environment

For ease of reference, the area of site lying west of Grangegorman Road will be
referred to as the West Site and the area of site lying east of Grangegorman Road
will be referred to as the East Site. A site location map is shown in Figure 2.1.

Figure 2.1 Site Location

The site is predominantly greenfield with a number of medical healthcare
buildings, a primary school and disused church situated on the site. A number of
these existing building will be retained and the remainder demolished as part of
the re-development. All existing underground utilities including wet services,
within the site, will be decommissioned and new utility provision constructed as
part of the re-development.
The existing Dublin City Council (DCC) public sewer infrastructure within the
environs of the site is combined sewer infrastructure. In addition the Bradoge, a
DCC combined sewer system, traverses the Grangegorman site.
While the exact alignment of the Bradoge through the Grangegorman site has yet
to be established, it is thought to enter the West Site at the rear of the houses at the
junction of Grangegorman Road Upper and the North Circular Road. The
Bradoge travels along the back of these houses, running parallel to Grangegorman
Road Upper, before crossing Grangegorman Road and entering the East Site close
to the junction of Grangegorman Road and Marine Villas. The combined system
then appears to diverge with one leg travelling on through Broadstone Bus Depot
and the other travelling south down the middle of the East Site before exiting onto
North King Street. A map showing the approximate alignment of the Bradoge
through the Grangegorman site and other DCC combined sewer infrastructure
within the environs of the site is included in Appendix A.
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From ‘Rivers of Dublin’, Claire l. Sweeny, 1991:
‘Proceeding diagonally along the Cabra Road the water course comes to a point
on the southern footpath opposite Dowth Avenue and then turns sharply
southwards down the back gardens and around a recent development on the west
side of Charleville Road.
It meanders on to a gap between Royal Terrace and Charleville Terrace on the
North Circular Road and across this road to a curved back boundary of the
premises on the west side of Grangegorman Upper.
Passing into Grangegorman Hospital grounds for 60 metres, it turns out to the
Grangegorman Road upper and follows this boundary road southwards for about
280m to where the roadway widens on the bend.
From here the watercourse line passed around the north side of the Richmond
Female Penitentiary (Later Grangegorman Hospital Annex) to the rear of the
Engine Shed and Turntable of Broadstone & great Western Railway Terminus
(opened in 1851, now road vehicle shops)’
Currently all foul sewer from the existing buildings and surface water from hard
standing and roofed area within the site discharges, unattenuated, to the DCC
combined drainage system including the Bradoge. It is therefore likely that the
peak discharge rates from the site to the public network are high.
The DCC combined sewer system currently serving the Grangegorman site has a
number of storm overflows that discharge to the River Liffey during periods of
intense rainfall.
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Proposed Re-Development

The re-development of the site comprises the retention and refurbishment of a
number of mostly listed structures and the construction of new education hubs and
associated support infrastructure on the 70 acre site.
Within the site, new public realm infrastructure will be constructed to service the
building and open space areas and this infrastructure will include separate foul
sewer and surface water collection networks.
The new foul sewer within the site is to be connected to the existing 375mm
combined sewer along Grangegorman Road. In addition, the current practice of
discharging foul sewer from the Grangegorman site to the Bradoge will be
discontinued with the redevelopment of the Grangegorman site.
There is an existing dedicated surface water sewer situated in Smithfield that was
constructed at the time Smithfield square was being redeveloped. This sewer
outfalls to the River Liffey and terminates at the top of Smithfield square along
North King Street. It is intended that this surface water sewer will be extended as
far as the Grangegorman site, and that the new surface water sewer within the site
will connect to the new surface water sewer extended from Smithfield.
This proposed new surface water infrastructure external to the Grangegorman site
will be delivered by the GDA in tandem with any first phase development of the
site itself.
Following a condition and alignment survey of the Bradoge through the
Grangegorman site, it is proposed to realign the Bradoge, as appropriate, to
facilitate the new building infrastructure. Further, any sections of the Bradoge
remaining as per the existing alignment and identified as being of poor structural
integrity will be remediated as appropriate.
Storm water management for the re-developed site will be such as to achieve
equivalent greenfield run-off conditions from the Grangegorman site and will
comprise a combination of Sustainable Drainage Systems (SuDS) treatment
measures that focus on the quantity and quality of surface runoff from the site and
also incorporate amenity and biodiversity into the strategy. Figure 3.1 summarises
the surface water management strategy for the Grangegorman site.
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Figure 3.1 – Grangegorman Surface Water Management Strategy

A contoured map of the proposed development is included in Appendix B and
illustrates some of the SuDS features proposed for the Grangegorman Site which
include swales, attenuation ponds, permeable surfaces, detentions basins, green
roofs and rain water harvesting.
Flooding routing within the site will be such as to convey flood waters to green
space areas such as the playing pitches at the southern end of the site. Flood
volumes for up to and including the 1 in 100 year event will be contained within
the Grangegorman site. Flood routing external to the site, for events greater than
the 1 in 100 year, will be via the provision of the new dedicated 600mm surface
water sewer which will be constructed in tandem with the first phase of the redevelopment of the Grangegorman site.
Dublin City is also a member city of the Flood Resilen City project which
promotes the 4 ‘A’ of Awareness, Avoidance, Alleviation and Assistance when
considering pluvial flood management. Some of the measures proposed in the
surface water management for the site include swales, ha-ha’s, permeable paving,
ponds, green roofs and rain water harvesting. The discharge rate of surface runoff
from the site to the new dedicated surface water sewer on Grangegorman Road
will be limited to a maximum of 2l/s/ha. The various attenuation features will
have combined capacity to accommodate pluvial volumes equivalent to the 1 in
100 year event within the confines of the site.
The EU Water Framework Directive 2000/60/EC commits member states to
preventing deterioration and achieving at least good status in our rivers, lakes,
estuaries, coastal and ground waters. The Eastern River Basin District (ERBD)
Plan was produced jointly by the local authorities and a project team for the
Eastern River Basin District. The Plan sets the strategy for implementing the
Directive in eastern river basin district. The proposed Grangegorman surface
water and flood management strategies as outlined in this flood risk assessment
document acknowledge the objectives as set down in the Plan.
Specific focus will also be given to implementing a policy of sustainable use and
re-use of water and grey water respectively with a view to reducing the potable
water demand for the site and also the volume of foul effluent generated by the
development.
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4.1

Historical
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A copy of the OPW’s Floodmaps.ie report for the Grangegorman Area is shown
in Appendix C.
Tidal - An extreme tide and flood event was recorded across Dublin City and
Fingal County on 1st February 2002. The tide was highest on record since 1922,
being in excess of 1 metre above the predicted tide for that day, and caused
extensive flooding at a number of locations across the city – some drawings
outlining the areas known to have flooded are also included in Appendix C.
Rainfall and river flows were not significant contributing factor to the flooding
with 1.8mm falling on 31st January 2002 and 10.4mm falling on 1st February
2002.
Through the centre of Dublin City none of the Liffey walls were breached. It is
reported that the water levels came to within 100mm of breaching at the
pedestrian entrances to the boardwalk. Some flooding did occur on Wolfe Tone
Quay, Victoria Quay and Wood Quay however it is thought that this arose as a
result of water backing up un-flapped outfalls.
No flooding was recorded in the area where the Smithfield surface water outfalls
to the Liffey.
Fluvial – Fluvial flooding is flooding due to the presence of a river or stream.
With reference to the Bradoge, which traverses the site and although now is a
combined sewer was originally a river system, there appears to be no historic
record of flooding within the site.
The main river of significance in proximity to the Grangegorman site is the River
Liffey, which ultimately is where most of the catchment Grangegorman is situated
within drains to. Fluvial flooding was noted on tributary rivers, such as the Camac
during Hurricane Charlie in 1986. Other flood events of note occurred on the
Liffey at Leixlip and further upstream in 1954, 1993 and 2000. None of these
events caused any breaching of the River Liffey walls through the city centre. In
fact this section of the Liffey is predominantly influenced by tidal rather than
fluvial flow.
Pluvial – Pluvial flooding is caused by surface water runoff due to direct rainfall.
There are no historic records of pluvial flooding either within or within the
environs of the Grangegorman site.
Ground water – a first stage geotechnical site investigation was carried out on
the Grangegorman site at master planning stage and concluded that the site
comprised predominantly of boulder clays with moderate to poor drainage
characteristics. As there are no known historic flooding issue of any description
on the site, ground water is not thought to present any significant flood risk.
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The new “Planning System and Flood Risk Management Guidelines” published in
November 2009 by the Department of the Environment, Heritage and Local
Government use three different flood zones to define areas of flood risk. Flood
zones are geographical areas within which the likelihood of flooding is in a
particular range and they are a key tool in flood risk management within the
planning process as well as in flood warning and emergency planning. There are
three types or levels of flood zones defined for the purposes of these Guidelines:
Flood Zone A – where the probability of flooding from rivers and the sea is
highest (greater than 1 in 200 for coastal flooding). Only water-compatible
development, such as docks and marinas, dockside activities that require a
waterside location, amenity open space, outdoor sports and recreation, would be
considered appropriate in this zone.
Flood Zone B – where the probability of flooding from rivers and the sea is
moderate (between 1 in 1000 year and 1 in 200 for coastal flooding). Less
vulnerable development, such as retail, commercial and industrial uses, sites used
for short-let for caravans and camping and secondary strategic transport and
utilities infrastructure, and water-compatible development might be considered
appropriate in this zone.
Flood Zone C – where the probability of flooding from rivers and the sea is low
(less than 1 in 1000 for both river and coastal flooding). Development in this zone
is appropriate from a flood risk perspective (subject to assessment of flood hazard
from sources other than rivers and the coast).
The new guidelines are aimed at driving vulnerable developments out of the areas
at high risk of flooding so that in zone A and B no development should take place.

4.2.2

Grangegorman Site Flood Zoning

The nearest recorded flood event took place at the River Liffey during the tidal
surge event on 1st February 2002. The peak recorded tide at Dublin Port was
+2.95mAOD.
The predicted 1 in 200 year combined tidal and fluvial level on the Liffey as
outlined in the Dublin Coastal Flooding Protection Project (DCFPP) is
+3.13mAOD.
The predicted 1 in 1000 year combined tidal and fluvial level from the same
document is 3.31 mAOD.
The Office of Public Works (OPW) has indicated that +0.5m freeboard is
sufficient for the purposes of coastal flooding. Using this freeboard value and
adding the flood level as indicated in the DCFPP Table 4.1 outlines the flood zone
levels.
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Table 4.1
Flood Zone
Zone A
less than 1:200
Zone B
between 1:200 and 1:1000
Zone C
greater than 1:1000

Level (mAOD)
below +3.63
between +3.63 and +3.93
Above +3.93

The lowest elevation of the Grangegorman site is circa 13mAOD. The site is
therefore classified as lying entirely within a Flood Zone C area.

4.3

Allowing for Climate Change

The new “Planning System and Flood Risk Management Guidelines” advise a
precautionary approach with regard to climate change. The precautionary
approach includes:


Ensuring that the levels of structures designed to protect against flooding, such
as flood defences, land-raising or raised floor levels are sufficient to cope with
the effects of climate change over the lifetime of the development they are
designed to protect; and



Ensuring that structures to protect against flooding and the development
protected are capable of adaptation to the effects of climate change when there
is more certainty about the effects and still time for such adaptation to be
effective.

The draft guidance by the OPW “Assessment of Potential Future Scenarios for
Flood Risk Management“(separate to the guidelines), advises on future scenarios
and allowances for climate change. It identifies two scenarios: the Mid-Range
Future Scenario (MRFS) and the High-End Future Scenario (HEFS) with an
allowance for mean sea level for both of +0.5m and +1m respectively.
The former (the MRFS) is intended to represent a ‘likely’ future scenario, based
on the wide range of predictions available and with the allowances for increased
flow, sea level rise, etc. within the bounds of widely accepted projections.
The latter (the HEFS) is intended to represent a more extreme potential future
scenario, but one that is nonetheless not significantly outside the range of
accepted predictions available, and with the allowances for increased flow, sea
level rise, etc. at the upper the bounds of widely accepted projections.
The water levels from the DCFPP, shown in section 4.2.2 above, do not include
an allowance for climate change. In order to account for climate change a value
for sea level rise must be added to the DCFPP values. The following table 4.2
outlines the updated DCFPP water levels.
Table 4.2
Return Period
1:200
1:1000

Level (mAOD)
+3.63
+3.93
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Conclusions and Recommendations

It is envisaged the redevelopment of the site will present no significant increase in
risk of flooding either within the site or downstream of the site.
This site itself it situated within Flood Zone C which has a low probability of
flooding from rivers and coast. Taking climate change into consideration, the site
continues to have a low probability of flooding.
The introduction of segregated surface water and foul infrastructure within the site
and a new dedicated surface water sewer external to the site will reduce the peak
flow impact on the combined sewer by removing unattenuated surface water flow
from same. This will likely constitute a net benefit to the existing combined sewer
system, and has the potential to reduce the frequency of storm overflow spills
from the DCC combined sewer system to the River Liffey.
The implementation of a series of surface water attenuating features within the
site with capacity to store up to the 1 in 30 flood event will ensure the risk of
flooding is minimal. In addition, the ground profile within the site will be
engineered to ensure that flood events up to the 1 in 100 year will be contained
within the site. Volumes greater than the 1 in 100 year equivalent event will be
routed via the new dedicated 600mm surface water sewer to be provided external
to the site.
The realignment and refurbishment of the Bradoge through the Grangegorman site
will minimise risk of structural failure and collapse of the culvert and potential
risk of flooding within the site.
Limiting the surface water discharge from the site to a maximum of 2 l/s/ha to the
new surface water sewer on Grangegorman road combined with storage of flood
volumes equivalent to the 1 in 100 year event within the site will minimise the
risk of flooding to areas downstream of the Grangegorman site.
As indicated in the introduction, the writing of this report coincides with the
development of the Draft Planning Scheme document and so in that context no
detailed design for the Grangegorman site has been carried out.
Detailed sustainable drainage and flood risk management design will be
incorporated into the public realm and individual plot areas across the
Grangegorman site, the details of which will be submitted with subsequent
planning applications.
Notwithstanding this, the Grangegorman site has no known historic flooding
issues, lies in a zone of low flow risk and, with the implementation of appropriate
on site `sustainable drainage and flood management systems, will likely pose
minimal risk to the catchment downstream of the site.
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Summary Local Area Report
This Flood Report summarises all flood events within 2.5 kilometres of the map centre.
The map centre is in:
County: Dublin
NGR:

O 144 352

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.
Map Legend

Flood Points
Multiple / Recurring
Flood Points
Areas Flooded
Hydrometric Stations
Rivers
Lakes
River Catchment Areas
Land Commission *
Drainage Districts *
Benefiting Lands *
* Important: These maps do
not indicate flood hazard or
flood extent. Thier purpose
and scope is explained in the
Glossary.

Map Scale 1:49,682

25 Results
1. Tolka December 1954

Start Date: 08/Dec/1954

County: Dublin

Flood Quality Code: 1

Additional Information: Photos (2) Reports (13) Press Archive (9) More Mapped Information
2. Tolka November 2002

Start Date: 13/Nov/2002

County: Meath, Dublin

Flood Quality Code: 1

Additional Information: Photos (126) Reports (9) Videos (3) Press Archive (13) More Mapped Information
3. Dublin City Tidal Feb 2002

Start Date: 01/Feb/2002

County: Dublin

Flood Quality Code: 1

Additional Information: Photos (32) Reports (10) Press Archive (27) More Mapped Information
4. Tolka Richmond Road Drumcondra Nov 2000

Start Date: 05/Nov/2000

County: Dublin

Flood Quality Code: 3

Additional Information: Reports (5) Press Archive (5) More Mapped Information
5. Tolka Richmond Road August 1986

Start Date: 25/Aug/1986

County: Dublin

Flood Quality Code: 1

Report Produced: 15-Mar-2011 12:05

Additional Information: Reports (4) More Mapped Information
6. Tolka Botanic Ave area August 1986

Start Date: 25/Aug/1986

County: Dublin

Flood Quality Code: 1

Additional Information: Photos (6) Reports (5) Press Archive (1) More Mapped Information
7. Tolka Glasnevin August 1986

Start Date: 25/Aug/1986

County: Dublin

Flood Quality Code: 3

Additional Information: Reports (2) More Mapped Information
8. Tolka Nov 1968

Start Date: 25/Nov/1968

County: Dublin

Flood Quality Code: 3

Additional Information: Reports (5) Press Archive (1) More Mapped Information
9. Tolka Nov 1965

Start Date: 25/Nov/1965

County: Dublin

Flood Quality Code: 3

Additional Information: Photos (2) Reports (6) Press Archive (2) More Mapped Information
10. Tolka September 1946

Start Date: 20/Sep/1946

County: Dublin

Flood Quality Code: 3

Additional Information: Reports (10) More Mapped Information
11. Tolka September 1931

Start Date: 03/Sep/1931

County: Dublin

Flood Quality Code: 3

Additional Information: Reports (10) Press Archive (1) More Mapped Information
12. Tolka November 1915

Start Date: 12/Nov/1915

County: Dublin

Flood Quality Code: 3

Additional Information: Reports (10) More Mapped Information
13. Tolka November 1901

Start Date: 12/Nov/1901

County: Dublin

Flood Quality Code: 3

Additional Information: Reports (9) More Mapped Information
14. Tolka November 1898

Start Date: 23/Nov/1898

County: Dublin

Flood Quality Code: 3

Additional Information: Reports (9) More Mapped Information
15. Tolka October 1880

Start Date: 28/Oct/1880

County: Dublin

Flood Quality Code: 3

Additional Information: Reports (7) More Mapped Information
16. Camac August 1986

Start Date: 25/Aug/1986

County: Dublin

Flood Quality Code: 2

Additional Information: Reports (3) More Mapped Information
17. Camac Turvey Ave Recurring

Start Date:

County: Dublin

Flood Quality Code: 3

Additional Information: Reports (1) More Mapped Information
18. Camac Carrickfoyle Terrace Recurring

Start Date:

County: Dublin

Flood Quality Code: 3

Additional Information: Reports (1) More Mapped Information

Report Produced: 15-Mar-2011 12:05

19. Camac Kearns Place Recurring

Start Date:

County: Dublin

Flood Quality Code: 3

Additional Information: Reports (1) More Mapped Information
20. Camac Bow Bridge Recurring

Start Date:

County: Dublin

Flood Quality Code: 3

Additional Information: Reports (1) More Mapped Information
21. Clanbrassil Street June 1963

Start Date: 11/Jun/1963

County: Dublin

Flood Quality Code: 3

Additional Information: Reports (3) Press Archive (2) More Mapped Information
22. Grafton Street June 1963

Start Date: 11/Jun/1963

County: Dublin

Flood Quality Code: 3

Additional Information: Reports (3) Press Archive (2) More Mapped Information
23. Poddle Tributary Marrowbone Lane Jan 1941

Start Date: 21/Jan/1941

County: Dublin

Flood Quality Code: 4

Additional Information: Reports (1) More Mapped Information
24. Tolka Jan 2005

Start Date: 07/Jan/2005

County: Dublin

Flood Quality Code: 3

Additional Information: Reports (1) More Mapped Information
25. Tolka April 1909

Start Date: 03/Apr/1909

County: Dublin

Flood Quality Code: 4

Additional Information: Reports (4) More Mapped Information

Report Produced: 15-Mar-2011 12:05
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