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4 HYDRAULIC MODEL DETAILS
4.6
4.6.1

CARYSFORT MARETIMO
General Hydraulic Model Information

(1) Introduction:
The Carysfort Maretimo stream in Dun Laoghaire was identified through the PRFA as a HPW affecting the
Dublin AFA under the ECFRAM Study on the basis of historical fluvial flood risk.

After detailed investigation of the route of this watercourse, it was confirmed that the modelled reach
crosses the formally defined boundary of UoM10 and into UoM09 and discharges into Dublin Bay at
Blackrock. Consequently the watercourse is considered and reported under UoM09 for hydraulic analysis
and subsequent Eastern CFRAM Study tasks.

The catchment for the Carysfort Maretimo was not defined under FSU WP 5.3 and as such catchment
descriptors have been derived / estimated based on nearby defined catchments, mapping, aerial
photography and the national digital height model. The catchment area of 9.55 km2 is almost entirely
urbanised (91%) with only a small upland catchment outside the urban fabric. The catchment is
moderately steep with an estimated S1085 slope of 14 m/km. There is some evidence that a portion of
the catchment may discharge to the Deansgrange catchment, however the flow generated from this area
has been retained in the hydrological inputs for Carysfort Maretimo.

The Carysfort Maretimo Stream is a highly modified urban watercourse, which is affected by numerous
bridges and culverts, of various types, ages and lengths. The entire length of the stream has been
designated as a HPW and has therefore been modelled as 1D-2D using the Infoworks ICM flexible mesh
software to examine flood risk.

Survey data gathered as part of the CFRAM study has been augmented with culvert and manhole
information from the GDSDS models to allow a more accurate line and gradient of pipe networks to be
represented in the model. Comprehensive data collection of existing sewer network records and survey of
culverted reaches was undertaken for the GDSDS in order to capture detail in complex drainage networks
i.e. changes to internal diameter and gradient. Therefore OPW and RPS selected ICM use to allow better
representation of culverted river networks and enable better utilisation of, and future integration with, the
existing sewer network models.

ICM also provides a very stable 2D modelling regime for coastal

inundation modelling, therefore ICM models (driven by a MIKE21 coastal model) were used for Dublin Bay
coastal AFAs to provide a consistent approach throughout the Greater Dublin area, facilitating integration
with existing models.
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(2) Model Reference:

HA09 Hydraulics Report – DRAFT FINAL

HA10_CARY13 (initially this watercourse was thought to lie
within HA10 - detailed investigation established its discharge in
HA09 necessitating redelineation of the HA09/10 boundary and
reporting of hydrology and subsequent tasks under UoM09.

(3) AFAs included in the model:

Dublin

(4) Primary Watercourses / Water Bodies (including local names):
CARYSFORT MARETIMO STREAM (Stillorgan)
(5) Software Type (and version):
(a) 1D Domain:
Infoworks ICM v5

4.6.2

(b) 2D Domain:
Infoworks ICM Flexible Mesh

(c) Other model elements:
N/A

Hydraulic Model Schematisation

(1) Map of Model Extents:

Figure 4.6.1 - Carysfort Maretimo Catchment Boundaries and HEPs
Figure 4.6.1 illustrates the extent of the modelled catchment, river centre line, HEP locations and AFA
extents as applicable. The Carysfort Maretimo modelled watercourses includes 1 Upstream Limit HEP,
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and 1 Downstream Limit HEP. There are no Gauging Station, Tributary or Intermediate HEPs for this
watercourse.
(2) x-y Coordinates of River (Upstream extent):
River Name

x

y

CARYSFORT MARETIMO STREAM

317673

225019

7.86 km

(3) Total Modelled Watercourse Length:
0 (km)

(4) 1D Domain only Watercourse Length:

(5) 1D-2D Domain

7.86 (km)

Watercourse Length:
(6) 2D Domain Mesh Type / Resolution / Area:

Flexible / 1m2 - 25m2 / 5.8km2

(7) 2D Domain Model Extent:

Figure 4.6.2: General Topography of 2D Model
Figure 4.6.2 provides an overview of the model and general topography. The 2D domain was generated
using LiDAR survey data triangular flexible mesh. No amendments were made to the 2D mesh, terrain
sensitive meshing was applied to allow the software to automatically adjust element size based on the
level variation within each element.
Figure 4.6.3 is an overview of the model schematisation. Figure 4.6.4 - Figure 4.6.7 show detailed views.
The overview diagram covers the model extents, showing the surveyed cross-section locations, AFA
boundary and river centre line. It also shows the area covered by the 2D model domain. The detailed
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areas are provided where there is the most significant risk of flooding. These diagrams include the
surveyed cross-section locations, AFA boundary and river centre. They also show the location of the
critical structures as discussed in Section 4.6.3, along with the location and extent of the links between the
1D and 2D models.

Figure 4.6.3 - Model Schematisation Overview
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Figure 4.6.4 - Model Schematisation 1

Figure 4.6.5 - Model Schematisation 2
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Figure 4.6.6 - Model Schematisation 3

Figure 4.6.7 - Model Schematisation 4
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(8) Survey Information
(a) Survey Folder Structure:
First Level Folder

Second Level Folder

Third Level Folder

Murphy_E10_WP5_M13_20121129_1061A

GIS and Floodplain

Structure Register

Where:

Photos

Murphy – Surveyor Name

Photos

E10 – Eastern CFRAM Study Area,

Videos

Hydrometric Area 09

Surveyed Cross Section Lines

Ascii

WP5 – Work Package 5
M13 – Model Number 13
20121129 – Date Issued (29 Nov 2012)
1061A – River Reference
(b) Survey Folder References:

Murphy_E10_WP5_M13_20121129_1061A
Murphy_E10_WP5_M13_20121129_1061M
CARYSFORT MARETIMO

*Was originally HA10 now HA09

(9) Survey Issues:
Topographical cross section survey information was used to define the river channel in the 1D domain,
with structures being represented as per their specific geometry. This information was supplied as part of
the Eastern CFRAM Study HA10 Wicklow Survey Contract. This survey contract only supplied inlet and
outlet information of culverted reaches of the watercourse, with no additional information gathered to
indicate the gradient, route, manhole locations or dimensions of extended culvert reaches.

Where

available, data from the GDSDS was used to augment the CFRAMS survey information in order to
construct a more accurate representation of the culverted reaches. A GDSDS model covering the upper
portion of the Carysfort Maretimo catchment was available however this only provided information for the
culverted reaches between 1061M00666I (Hillcrest Road) to upstream of 1061M00264J (Stillorgan Road).

Information in relation to an access bridge at Stillorgan Park Road was missing, a site inspection was
undertaken to ascertain dimensions in order to include the structure in the draft final model, a further infill
survey is being undertaken to provide additional detail on the structure and confirm the model
conceptualisation.
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Hydraulic Model Construction

(1) 1D Structures (in-channel along

See Appendix A.2 for details.

modelled watercourses):

Number of Bridges and Culverts: 36

Number of Weirs: 2
The survey information recorded includes a photograph of each structure, which has been used to
determine the Manning's n value. Further details are included in Chapter 3.5.1. A discussion on the way
structures have been modelled is included in Chapter 3.3.4.
The 1D domain of the model was constructed from a combination of new information gathered under the
Eastern CFRAM Study HA10 Wicklow Survey Contract and existing model data from the GDSDS
Deansgrange model (S1007). The topographical cross section information, which was used to define the
river channel and associated structures, was also used to define the bank elevations. The level associated
with the end point of each modelled cross section was taken as the bank level at that location with
intermediate elevations being interpolated from one section to the next. The bank level information was
augmented with LiDAR information where it was deemed appropriate to do so.
Much of the Carysfort Maretimo watercourse flows through a densely urbanised area, as such the 1D
extents of the model have been limited to the river channel with the floodplain being exclusively
represented by the 2D domain.
All manholes extracted from the GDSDS model have been assumed to be 2D flood type objects with flood
water spilling to the 2D domain once the water level reaches the applied cover level of the manhole. A
flooding discharge coefficient of 0.5 has been set in all instances with the exchange of water between the
1D and 2D domains at manholes control by water depth rather than elevations.
Culvert inlet parameters have been applied based on guidance contained in CIRIA report No. R168
"Culvert Design Manual" with the values for the closest approximation to the actual shape and form
applied based on survey geometry and photography.
All bridge units have been constructed by inserting a discrete bridge opening unit for each actual bridge
opening, no bridges have had piers defined.
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Critical Structures

Figure 4.6.8 - Secondary Channel at 1061M00639: This small channel splits from the main Carysfort
Maretimo watercourse to flow through a small housing development and then rejoins downstream. The
model predicts flooding from this channel from at least the 10% AEP event.

Figure 4.6.9 - 1061M00338I: Backing up and flooding is predicted from this culvert inlet
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Figure 4.6.10 - 1061M00170: Backing up and flooding is predicted from this culvert inlet

Figure 4.6.11 - 1061M00133W: Overflow structure to a bypass culvert at the downstream end of the pond
at Carysfort Park, flooding occurs from the main channel downstream of this overflow inlet. The flow
reduction afforded by this bypass therefore reduces flood extents. The overflow begins to operate when a
flow of 0.5m3/s is passing through the Carysfort Pond. The peak flows in the overflow culvert during the
10%, 1% and 0.1% AEP events are 3.6m3/s, 5.8m3/s and 7.5m3/s respectively.
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Figure 4.6.12 - 1061M00120I: Backing up of flow is predicted from the inlet of this structure causing flow
in the Carysfort Avenue area.

Figure 4.6.13 - 1061M00061: The walls upstream and downstream of this bridge have not been defined
as flood defences, however they have been included in the model as hydraulically significant structures as
flood water is able to leave the channel at the bridge and becomes trapped behind the walls during the
0.1% AEP event.
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Figure 4.6.14 - 1061M00036I: Flood defence walls along the rear of Barclay Court on the Blackrock
Bypass.
(2) 1D Structures in the 2D domain

A large retaining/noise screening wall is present to the rear of

(beyond the modelled watercourses):

houses in Sandyford Park adjacent to the M50 Junction 13
north bound on slip.

This structure was highlighted by the

DLRCC as a hydraulically significant structure. This structure
was modelled as a "Base Linear Structure".
Terrain sensitive meshing was used to increase mesh

(3) 2D Model structures:

resolution in areas where the topography varied by more than
a defined limit within a mesh element.
(4) Defences:
Type

Walls - Formal

Watercourse

1061

Bank

-

Both

Model Start Chainage

Model

End

(approx.)

Chainage (approx.)

590

360

Carysfort
Maretimo
(5) Model Boundaries - Inflows:
Full details of the flow estimates are provided in the Hydrology Report (IBE0600Rp0028_HA10_Hydrology
Report_F01 - Section 4.10 and Appendix D).
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Inflow hydrographs were applied as a point inflow at the upstream end of the model and as lateral inflows
to each river reach and conduit along the length of the model. The upstream inflow and total lateral inflow
hydrographs are included in the above referenced hydrology report. The upstream inflow hydrograph was
applied at node 1061M00754D.

The total lateral inflow calculated is for the entire length of the

watercourse and was applied pro-rata, based on length, and applied to each link (river reach and conduit)
along the length of the watercourse, a total of 111 hydrographs have been applied along the modelled
reach.

Figure 4.6.15 - 1% AEP Lateral Inflow Hydrograph for reach 1061M00754 DS.2
As stated in the introduction there is a potential overspill from part of the Carysfort Maretimo catchment to
the Deansgrange watercourse to the east through the underground drainage network referred to in the
Greater Dublin Strategic Drainage Study (GDSDS) as the West Pier storm system. The potential overflow
catchment was estimated based on the drainage network which has a connection to the head of the
Deansgrange based on the GDSDS Deansgrange drainage network model. Figure 4.6.16 illustrates the
area which potentially overspills to the Deansgrange catchment. The potential flow generated in this area
of catchment has been accounted for in the Deansgrange Hydrology, however it has not been removed
from the Carysfort Maretimo hydrology estimates as the overspill percentage and mechanism is unknown.
There is therefore some potential for over-estimation of flows in the downstream portion of the Carysfort
Maretimo, however, given the uncertainty regarding the operation of the overflow, the inclusion of this
catchment area is deemed to provide acceptably conservative flow estimations.
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Figure 4.6.16 - Potential Catchment Overspill (IBE0600Rp0028_HA10_Hydrology_Report)
(6) Model Boundaries –

Coastal Water Level Boundary

Downstream Conditions:
Outputs from the Irish Coastal Protection Strategy Study (ICPSS) have resulted in extreme tidal and storm
surge water levels being made available around the Irish Coast for a range of Annual Exceedance
Probabilities (AEPs). The locations of the ICPSS nodes for Dublin Bay along with the relevant AFA
locations are shown in Figure 4.6.17. The associated AEP water levels for each of the nodes is contained
in Table 4.6.1. The values for Node 24 were used to generate the downstream coastal boundary for the
Carysfort Maretimo model. For additional detail on the determination of the water levels generated during
the ICPSS project reference should be made to the ICPSS technical report (Irish Coastal Protection
Strategy Study Phase 3 - North East Coastal, Work Packages 2, 3 & 4A - Technical Report).

The flood extents currently available for this HPW are comprised of inundation due to still water levels,
wave overtopping assessment is not required for this watercourse.
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Figure 4.6.17 - ICPSS Node Locations (IBE0600Rp0016_HA09 Hydrology Report_F02)
Table 4.6.1 - ICPSS Level in Close Proximity to HA09 AFAs / HPWs (IBE0600Rp0016_HA09
Hydrology Report_F02)
Annual Exceedance Probability (AEP) %
ICPSS
Node

AFA / HPW

50

20

10

5

2

1

0.5

0.1

Coastal Water Level to OD Malin (m)
NE22

Liffey

2.41

2.53

2.62

2.71

2.83

2.93

3.02

3.23

NE23

Sandymount

2.43

2.55

2.64

2.74

2.86

2.95

3.04

3.25

2.36

2.48

2.58

2.67

2.79

2.88

2.98

3.19

2.35

2.48

2.58

2.67

2.80

2.90

2.99

3.22

NE24
NE25

Carysfort Maretimo
n/a

A representative tidal profile for the DLR coast line was extracted from a tidal model of Dublin Bay for a 70
hour period. A normalised 48 hour surge profile was scaled based on the difference between the peak
water level extracted from the tidal profile and the target extreme water level from the table above. The
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scaled surge profile was appended to the tidal profile to achieve a representative combined tidal and storm
surge profile for the required AEP events. Figure 4.6.18 illustrates the tidal profile, storm surge profile and
resultant combined water level profile.

Tide and Surge Profiles
4

3

Water Elevation (mAOD)

2
Astronomical Tide
1

Normalised 48hr
Representative Surge Profile
0.5 % Scaled Surge

0
0

20

40

60

80

100
0.5% AEP Water Level Profile

‐1

‐2

‐3

Time (hrs)

Figure 4.6.18 - Extreme Water Level Profile for Carysfort Maretimo Downstream Boundary
(7) Model Roughness:
(a) In-Bank (1D Domain)

Minimum 'n' value: 0.030

Maximum 'n' value: 0.090

(b) MPW Out-of-Bank (1D)

Minimum 'n' value: 0.040

Maximum 'n' value: 0.090

(c) MPW/HPW Out-of-Bank

Minimum 'n' value: 0.013

Maximum 'n' value: 0.060

(2D)

(Inverse of Manning's 'M')

(Inverse of Manning's 'M')
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Figure 4.6.19 - Carysfort Maretimo 2D Roughness
Figure 4.6.19 illustrates the roughness values applied within the 2D domain of the model. Roughness in
the 2D domain was applied based on land type areas defined in the Corine Land Cover Map with
representative roughness values associated with each of the land cover classes in the dataset.
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(d) Examples of In-Bank Roughness Coefficients
In-channel roughness values have been assigned based on guidance contained in the CIRIA Culvert
Design Manual which have been extracted from Chow (1973), in conjunction with modeller’s judgement.

Figure 4.6.20 - Section 1061M00037

Figure 4.6.21 - Section 1061M00713

‘n’= 0.030

‘n’=0.090

Channelized section, straight, concrete walls

Heavily Vegetated channel and banks

Figure 4.6.22 - Section 1061M00390

Figure 4.6.23 - Section 1061M00248

'n'= 0.035

'n' = 0.060

Clean straight channel with some stones

Winding and rocky stream with heavily vegetated
banks and overhanging foliage

4.6.4

Sensitivity Analysis

To be completed at Final Stage (F02).
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Hydraulic Model Calibration and Verification

(1) Key Historical Floods (from IBE0600Rp0008_HA09 Inception Report_F02 unless otherwise
specified):
(a) Oct 2011

Flooding occurred in October 2011 following a day of heavy rainfall, when it was
reported that a month’s rainfall fell in 24 hours. The rainfall recorded during this
event in the Dublin City area has been estimated to be between a 1% and 2% AEP
event.
The Carysfort/Maretimo stream burst its banks as a result of the torrential rainfall and
caused widespread damage in the Stillorgan/Blackrock area. Floodwaters up to two
feet deep damaged scores of private homes along a two kilometre stretch of the route
of the stream and affected estates including Open Estate, Avondale Lawn, Carysfort
Park and Barclay Court. Carysfort Avenue in Blackrock was almost completely
impassable due to severe flooding.

Figure 4.6.24 - Recorded Flooding in Avoca Park, October 2011
Figure 4.6.24 illustrates the flooding reported along the Avoca Park and Cloisters
reach of the Carysfort Maretimo. Figure 4.6.25 presents the flooding predicted by the
computational model during the estimated 1% AEP event. The modelled 1% AEP
extent in this area is larger than that reported during the October 2011 event. A
number of property boundary walls in the vicinity of where the model is predicting the
flooding to originate from are likely to reduce the volume of flood water able to leave
the channel hence restricting the flood extent in reality. Boundary walls in Avoca
Park are also likely to have reduced the flood extent and contained the relatively low
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level flooding to the road. The additional flood extent may also be partially linked to
the possible over estimation of flows described in section 4.6.3 (5).

Figure 4.6.25 - Modelled Flooding in Avoca Park during a 1% AEP Event

Figure 4.6.26 - Recorded Flooding in Carysfort Avenue and Avondale Lawn,
October 2011
Figure 4.6.26 illustrates the area of reported flooding in the Carysfort Avenue and
Avondale reach of the Carysfort Maretimo Stream. Figure 4.6.27 illustrates the extent
of flooding estimated by the computational model for the 1% AEP event. Due to the
urbanised nature of the Carysfort Maretimo Catchment, flooding from drainage
networks i.e. road gullies etc. backing up can cause additional flooding which the
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computational model can not explicitly replicate in its current form. Boundary walls
are also likely to have restricted the spread of flood water. The inclusion of the
drainage network is beyond the CFRAM Study brief thus its inclusion will be a
recommendation of this study for future studies.

Figure 4.6.27 - Modelled Flooding in Carysfort Avenue and Avondale Lawn

Figure 4.6.28 - Recorded flooding on Blackrock Bypass and Barclay Court,
October 2011
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Figure 4.6.29 - Modelled flooding on Blackrock Bypass and Barclay Court
Flood defences have recently been constructed in the vicinity of Barclay Court and
Blackrock Bypass. As a result the present day model does not predict any flooding in
this area during the 1% AEP event. However an undefended version of the model
was produced for the 1% AEP event, with the predicted flooding shown in Figure
4.6.29.
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Figure 4.6.30 - Recorded flooding in Orpen Green and Grove Paddock, October
2011
The flooding recorded in the Orpen Green and Grove Paddock reaches of the
Carysfort Maretimo were not replicated by the computational model during the 1%
AEP event. However flooding of these areas was replicated by the 0.1% AEP model
extents. The inlet screen upstream of the culverted reach which enters this area has
been replaced recently (Figure 4.6.31) which would suggest that there may have
been blockage issues in the past.
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Figure 4.6.31 - Culvert Inlet at Orpen Green
An additional model run was therefore carried out with a 70% blockage in place at
this location in order to support model calibration, the resulting flood extent is
illustrated in Figure 4.6.32. This modelling investigation into a possible culvert
blockage suggests that this may have been the cause of flooding in this area,
however this is currently un-confirmed.
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Figure 4.6.32 - Modelled Flooding from 70% culvert blockage at Orpen Green
Comparison of the recorded extents from the Oct 2011 event and the modelled 1%
AEP event indicate that the model replicates the flooding mechanisms reasonably
well during low frequency events. Differences between the recorded and modelled
extents are evident from the above comparisons, however as the discrete flood
mechanisms are unknown in each area, along with the probability range for the
observed event, differences should be expected.
(b) July 2009
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from midnight to 9.00am. 38.2mm of rain fell at Dublin Airport over 9 hours, with
26.5mm falling in one of those hours.
In the Carysfort area, extensive damage was caused to both residential and
commercial properties as a result of the flood event. No further details were provided
however. The event was estimated to be a 3% AEP rainfall event when considering
the 1 hour rainfall at Dublin Airport..
(c) July 2007

Intense rainfall in South County Dublin in mid July 2007 caused the CarysfortMaretimo stream to flood as it could not cope with the volume of water. Damage
ensued to four areas through which the stream flows and flood waters of up to two
feet deep damaged houses and commercial premises at Carysfort in Blackrock as a
result. Rainfall data for this event indicated that it was only a 25% AEP event, the
Commons Road gauging station in the nearby Shanganagh Carrickmines Catchment
recorded a flow of 7.5 m3/s which was previously considered to be approximately
Qmed.

(d) May 1993

Heavy rainfall in late May 1993 caused flooding in the Carysfort area. The
Carysfort/Maretimo Stream burst its banks at many locations, the extent of which can
be seen in a series of photographs. No additional details on the flow or damage
caused were provided. Based on hydrometric data from the adjacent Carrickmines
Shanganagh Catchment this event was estimated to be a 7% AEP event.

(e) Summary of Verification
It should be noted that this HPW in the Dublin AFA has no quantitative hydrometric data from these events
that can be used to undertake detailed model calibration. The historical review outputs were used to the
degree possible to calibrate the model based on reported information such as flood extents, recorded
flood levels in urban areas, or aerial imagery.
As a result of the draft mapping review workshops, Local Authorities provided information on past flood
events that contributed further to the model verification, a summary of the information provided is given
below.


Check flood defence walls at Barclay Court



Walls raised upstream of Barclay Court



Check overflow culvert included from downstream of Carysfort Pond



Check DTM levels adjacent to Stillorgan Grove



Flow route along Stillorgan Grove to Orpen Green and Orpen Dale



Large retaining wall along the rear of Sandyford Park should restrict flow path to M50



Check watercourse route downstream of Hillcrest Road.

Appendix A4 provides a comparison between the hydrological flow estimates and those extracted from the
model at the HEP locations. The comparison indicates a good agreement between the calculated flows
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and those generated in the model during high probability events.

The agreement between the flow

estimates diminish as the event probabilities decrease due to the flood water being attenuated by under
capacity channel structures and the floodplain. However with flooding at the downstream extent of the
model still being comparable to that recorded during an historical event the model is considered to be
providing a good estimation of the flow continuity along the modelled reach.
A review of the ICPSS flood outlines, as illustrated in Figure 4.6.33, indicated that there is little coastal
flood risk in the Carysfort Maretimo catchment with the DART line being affected by the 0.1% AEP event.
Application of the extreme water level coastal boundaries to the Caryfort Maretimo computational model
indicated that there is little to no tidal influence on river flow. No significant flooding occurs other than to
the DART line during the 0.1% AEP event. The level of the DART line in this area as represented in the
LiDAR data is 3m AOD compared to a 0.1% AEP coastal water level of 3.25m AOD.

Figure 4.6.33 - Predicted ICPSS 0.1% AEP Extent

There are no model instabilities.

Model flows were validated against the estimated flows at HEP check points to determine if the model is
well anchored to the hydrological estimates, refer to Appendix A4 for flow comparisons. The comparisons
indicate that the model is well anchored top the hydrological estimates as there is a very good correlation
during the high frequency events were little flow is lost to overland flow. Divergence of model flows from
the hydrological estimates during the medium to low frequency events can be attributed to the loss of flow
from the watercourse to the floodplain. There is also a change in the shape of the hydrograph due to
attenuation, the higher return period hydrographs become longer as the attenuated flow makes its way
through the system. This can be seen by a comparison of Figures 4.6.34 and 4.6.35.
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Figure 4.6.34 - Normalised Input Hydrograph for the 50%AEP, 1% AEP and 0.1% AEP

Figure 4.6.35 Normalised Modelled Hydrographs for the 50% AEP, 1% AEP and 0.1% AEP at the
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downstream extent of the Carysfort Maretimo catchment.
The mass error was calculated for each scenario to ensure the model is robust. A value of 0m3 was
calculated for the mass balance error for all scenarios.
Overall, the model is performing well and is supported by historic information gathered during the October
2011 event.
(2) Post Public Consultation Updates:
All recorded comments were investigated following informal public consultation and formal S.I. public
consultation periods in 2015, however no model updates were required for Final issue.
A condition survey of the boundary wall at Grove Paddock (referred to in Section 4.6.6.3 (e) of this report)
determined that it should not be considered as an effective defence, thus confirming that the model
approach, as applied ahead of the informal consultation.
(3) Standard of Protection of Existing Formal Defences:
Defence

Type

Watercourse

Bank

Reference

of Protection (AEP)

1

Reinforced Concrete Wall

2

Reinforced Concrete Wall

IBE0600Rp00027
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Blackrock Bypass

Barclay Court
1
2

Figure 4.6.36 - Flood Defence Location Plan
The modelled benefiting area during the 1% AEP event is presented in Figure 4.6.37. The flooding which
affected Blackrock Bypass and flooded properties at the junction with Temple Road during the October
2011 event are now predicted to be protected from the 1% AEP event by the recently constructed flood
defences. Further information on the flood defence scheme is available in the Carysfort - Maretimo Stream
Improvement Scheme, Preliminary Design Report and Catchment Study Report.
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Figure 4.6.37 - Defended Area
(4) Gauging Stations:
No Gauging stations are present on the Carysfort Maretimo watercourse.
(5) Other Information:
None

4.6.6

Hydraulic Model Assumptions, Limitations and Handover Notes

(1) Hydraulic Model Assumptions:
(a) Please refer to Section 3.5 for general assumptions using the Infoworks ICM modelling software
(b) In channel roughness values have been selected based on normal bounds values which have been
reviewed and adjusted as appropriate during the calibration process.
(c) All culverts and bridges have been assumed to run clean during design events, however blockages of
certain structures was assessed during the calibration process in order replicate recorded flood extents as
discussed in section 4.6.5 (1).
(d) No specific afflux information is available for calibration of headloss across bridges, as such all bridge
coefficients have been left at default values
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(2) Hydraulic Model Limitations:
(a) Road and street networks have been defined by the inclusion of building polygons, but have not been
specifically embedded in the 2D mesh.
(b) Only flooding from the main channel of the watercourse has been considered. Due to the highly
urbanised nature of this catchment it is likely that a substantial quantity of flooding occurs from the minor
drainage network during low frequency events. As such the model output may not be fully representative
of recorded flooding. Drainage infrastructure was not included as it was not required under the CFRAMS
hydraulic model brief, the use of ICM allows adaptability of the final model for integration of the drainage
network.
(c) A mesh resolution of 1m2 to 25m2 has been applied.
(d) There are no major instabilities within the model.
(e) The Carysfort Maretimo stream is a heavily modified water course with numerous culverts and bridges.
Additional information was extracted from Greater Dublin Strategic Drainage Study models to add
additional detail to culverted reaches where available. However data was not available for a number of
culverts with only the upstream and downstream bore size available as the CFRAMS survey specification
did not require culvert and manhole confined space entry surveys.

Hydraulic Model Parameters:
1D Domain
Timestep (seconds)

1

Min / Max Space Step

0.5m / 100m

Max Timestep Halvings

10

Max Iterations

10

2D Domain
Timestep (seconds)

Dynamic

Timestep Stability Control

0.95

Maximum Velocity

10m/s

Theta

0.9

Inundation Mapping depth threshold

0.01m

(3) Design Event Runs & Hydraulic Model Handover Notes:
(a) Flooding in The Wood and Clonburgh areas of the Enniskerry Road is predicted during a 10% AEP
event with 6 properties being affected. Approximately the same number of properties, albeit to a greater
degree, are predicted to be at risk during the 1% AEP event. During the 0.1% AEP event flooding in this
area is predicted to extend to the Shanganagh Carrickmines catchment entering this watercourse adjacent
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4.6-34

F03

Eastern CFRAM Study

HA09 Hydraulics Report – DRAFT FINAL

to Aiken's Village.

Aiken's
Village

Enniskerry
Road

Figure 4.6.38 - Flooding in the vicinity of the Enniskerry Road
(b) Substantial flooding is predicted in the vicinity of the Sandyford Road during a 0.1% AEP event with 30
- 40 properties potentially at risk in this area, see Figure 4.6.39. The flooding is predicted to originate from
a small reach of open channel in Sandyford Downs, see critical structure 1061M00639 Figure 4.6.8, with
low depth flooding spreading along the road network. A large retaining/screening wall between Sandyford
Park and the M50 prevents the flood water reaching the M50. Little flooding is predicted in the higher
frequency events, with no properties predicted to be at risk.
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Figure 4.6.39 - Flooding in the vicinity of Sandyford Downs
(c) A large area of flooding is predicted during the 0.1% AEP event in the Blackthorn Drive area due to
surcharging manholes, see Figure 4.6.40. This is predicted to be low level flooding with depths of 100mm
or less, as such it is unlikely that properties will be inundated. The same mechanism is predicted in the
Blackthorn Road and Burton Hall Road area and the Luas Station adjacent to the Stillorgan Reservoirs
during the 1% and 0.1% AEP events, again flood depths are less than 100mm.
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Blackthorn
Drive

Luas Station

Figure 4.6.40 - Flooding in the vicinity of Blackthorn Drive
(d) Low depth flooding along Brewery Road is caused by surcharging manholes and backing up of flow
form critical structure 1061M00338I depicted in Figure 4.6.9 during the 1% and 0.1% AEP events, See
Figure 4.6.41. Figure 4.6.42 is a long section of the river and culvert profile in the vicinity of 1061M00338I.
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St. Brigid's
Church Road

Brewery Road

Figure 4.6.41 - Flooding in the vicinity of Brewery Road

Figure 4.6.42 Long section in the vicinity of the critical structure at 1061M00338I
The out of bank flow depths are generally below 100mm with some ponding at the junction with
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Leopardstown Avenue. The flow from the surcharging manholes continues onto St. Brigid's Church Road
where it ponds to a depth of approximately 400mm adjacent to St. Brigid's Church and crosses a low bank
onto the N11. The flow continues along the N11 and into The Hill and the Kilmacud Road at very low
depths. Some flood flow is also predicted to enter Stillorgan Grove via this mechanism during a 0.1% AEP
event. Few properties are likely to be at risk from this flooding due to the low depths involved, however
ponding on St. Brigid's Church Road and The Hill may affect some properties.

(e) A significant area of flooding is predicted in the Grove Paddock and Avoca Park area during the 0.1%
and 1% AEP events with 20 - 25 properties potentially at risk, see Figure 4.6.43. The flooding originates
from a stretch of open watercourse with a low bank just downstream of the Grove Paddock Bridge.
Backing up of flow from the twin culvert and critical inlet structure 1061M00170, downstream of Grove
Paddock, increases water levels along this reach of river as shown in the long section in Figure 4.6.44.

Avoca Park

Paddock Grove

Figure 4.6.43 - Flooding in the vicinity of Grove Paddock and Avoca Park
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Figure 4.6.44 – Long section from Grove Paddock to critical structure 1061M00170.
The reach has a stone wall along the left bank from which flooding originates, see Figure 4.6.45. In reality
this wall may prevent flooding however due its construction and uncertain structural integrity it was not
included in the model.

Figure 4.6.45 Stone wall on left bank may prevent flooding from this reach of open channel
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(g) Flooding during a 1% and 0.1% AEP event, predicted in the Carysfort Avenue area, Avondale Lawn
and Brookfield Terrace originates from the open channel reach adjacent to Carysfort Hall, see Figure
4.6.46. Flow backs up from the critical structure at 1060M00120I as shown in the long section in Figure
4.6.47.

Brookfield
Terrace

Carysfort

Avondale

Avenue

Lawn

Figure 4.6.46 - Flooding in the vicinity of Carysfort Avenue

Figure 4.6.47 Long section in the vicinity of critical structure 1060M00120I
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(h) Flood water is predicted to overtop the flood defences at Barclay Court during the 0.1% AEP event.
Approximately 15 residential and commercial properties are predicted to at risk during this event. Flooding
is prevented by the flood defences during higher probability events.

Barclay Court

Figure 4.6.48 - Flooding in the vicinity of Blackrock Bypass and Temple Road Junction

Model Handover Notes:
(h) A model timestep of 1 second has been applied to the model however a larger timestep than this will
achieve a stable run.
(i) No urban drainage networks have been included in the model. All inflows have been introduced directly
to the 1D domain as point or lateral inflows as determined in the hydrological analysis.
(j) Initial conditions for the model have been based on the steady state solution from the initialisation
phase of the simulation. All initialisation and simulation parameters have been retained at default values.
(k) During 2D zone meshing the "Lower 2D Mesh element ground levels higher than adjacent bank levels"
option has been applied, with the "adjust bank levels based on adjacent element ground levels" option in
general 2D parameters also applied, all other 2D parameters in the run scheduler have been retained at
default values.
(l) Flood water transfers from the Carysfort Maretimo catchment to the Shanganagh catchment during the
0.1% event. The peak transfer flow is estimated to be 0.46m3/s, the hydrograph was extracted from this
flow path just upstream of the upstream boundary of the Loughlinstown River model and has been
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introduced as a point inflow to the Loughlinstown River model..
(m) The model is calibrated reasonably well to the data available, however alternative flood mechanisms
may need to be considered to fully replicate recorded extents.
(4) Hydraulic Model Deliverables:
HA10_CARY13_F01.ICMT
(5) Quality Assurance:
Model Constructed by:

Scott Cullen/Andrew Sloan

Model Reviewed by:

Andrew Jackson

Model Approved by:

Grace Glasgow
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APPENDIX A.1- SURVEY QUERIES
Stillorgan Park Road Bridge/Culvert - dimensions of this bridge were not included in the original survey
deliverables. Preliminary site survey dimension have been included in the draft final model revision,
Final model revision will contain surveyed dimensions.
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APPENDIX A.2 - STRUCTURE DETAILS
CARYSFORT MARETIMO BRIDGE UNITS

ID

Length
(m)

Shape ID

Width
(m)

Height
(m)

Springing height
(m)

Roughness
Manning's n

1061M00745D

11.9

ARCH

0.65

0.6

0

0.025

1061M00398D

2.8

RECTANGLE

2.01

2.12

0

0.025

1061M00391D

1.3

RECTANGLE

5

3

0

0.025

1061M00384D

4.7

RECTANGLE

3.05

2.35

0

0.025

1061M00340D

1.9

ARCHSPRUNG

1.55

2

1.6

0.025

1061M00204D

3.7

ARCHSPRUNG

1.82

2.24

1.6

0.025

1061M00204D!

28

RECTANGLE

3.0

1.5

0

0.025

1061M00144D

3.8

ARCHSPRUNG

1.9

1.57

1.04

0.025

1061M00132D

2.4

ARCHSPRUNG

1.9

1.53

1.35

0.025

1061M00131E

5.7

ARCHSPRUNG

2.6

1.59

1.08

0.025

1061M00072D

3.2

ARCHSPRUNG

10

2.5

1.8

0.025

1061M00088

1

ARCHSPRUNG

2.25

2

1

0.05

CARYSFORT MARETIMO CULVERT UNITS

ID

Length
(m)

Shape ID

Width
(mm)

Height
(mm)

Roughness
Value
(Colebrook ‐
White)

1061M00705I

120.3

CIRCULAR

600

600

0.3

1061M00705I

121

CIRCULAR

600

600

0.3

1061M00718I

10.9

CIRCULAR

450

450

0.3

1061M00718I

10.9

CIRCULAR

450

450

0.3

1061M00713I

5.6

CIRCULAR

450

450

0.3

1061M00666I

276.3

CIRCULAR

500

500

0.3

1061M00640I

6.9

CIRCULAR

450

450

0.3

1060M00635I

2196

RECTANGLE

1000

800

0.3

1061M00378I

328.5

CIRCULAR

1200

1200

0.3

1061M00338I

662

CIRCULAR

1200

1200

0.3

1061M00323I

181

RECTANGLE

2360

1060

0.3

1061M00178I

6.1

RECTANGLE

3150

1640

0.3

1061M00170I

224.3

RECTANGLE

830

1040

0.3
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Length
(m)

1061M00170I

224.6

1061M00130I

Shape ID

Width
(mm)

Roughness
Value
(Colebrook ‐
White)

Height
(mm)

RECTANGLE

780

1040

0.3

35.8

CIRCULAR

750

750

0.3

1061M00130I

35.9

CIRCULAR

750

750

0.3

1061M00120I

16.8

CIRCULAR

600

600

0.3

1061M00120l

16.8

CIRCULAR

600

600

0.3

1061M00114I

160.5

CIRCULAR

1100

1100

0.3

1061M00037I

120.7

RECTANGLE

2000

1200

0.3

1061M00014I

10.6

ARCHSPRUNG

2150

2310

0.3

1061M00001J

45.6

RECTANGLE

1790

1330

0.3

1061A00039I

382.4

RECTANGLE

2040

1000

0.3

6.5

RECTANGLE

5550

1820

0.3

1060M00057D

CARYSFORT MARETIMO WEIRS

ID
1061M 1061A US
CONF.1
1061M 1061A US
CONF.2

IBE0600Rp00027

Type
BROAD
CRESTED
BROAD
CRESTED

Crest
(m AD)

Width
(m)

Discharge
coefficient

22.94

2.5

NA

23.08

15

na
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APPENDIX A.3 – LONG SECTIONS
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Model Long section of Carysfort Maretimo Watercourse
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APPENDIX A.4 HYDROLOGICAL/HYDRAULIC FLOW COMPARISON
Peak Water Flows
River Name & Chainage

AEP

Check Flow (m3/s)

Carysfort Maretimo Stream 3780

50%

2.15

10_40000_Inter

10%

3.78

1%

6.74

0.1%

7.93

Carysfort Maretimo Stream 0001

50%

4.12

10_40000_1

10%

7.23

1%

12.88

0.1%

22.02

Model Flow (m3/s)
2.22
3.78
5.6
5.9
3.97
6.43
10.55
12.37

Diff (%)
+3.26
0
-16.91
-25.6
-3.6
-11.1
-18.09
-43.82

The table above provides details of the hydrological flow estimation, the modelled flow and the
percentage difference at the downstream check HEP at the Carysfort Maretimo outfall (10_40000_1).
The table indicates that the correlation between the estimated and modelled flows is good during high
probability events i.e. the 50% and 10% AEP events, this indicates that the timing of inflows and
distribution of lateral inflows is providing a representative estimate of the catchment hydrology. The
estimated and modelled flows then diverge quite noticeably as the magnitude of the event increases
with a -43% difference at the 0.1% event. Large differences in the estimated flow and the flow which
is able to reach the downstream end of a highly urbanised catchment such as the Carysfort Maretimo
is expected. With a large number of culverts and bridges limiting the propagation of the in-channel
flow and causing wide spread flooding with water flowing away from the channel and in the case of the
Carysfort Maretimo entering a neighbouring catchment.
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APPENDIX A.5 - DELIVERABLES
Fluvial and Mechanism 1 Tidal Model Files
ICM Transportable Database containing all relevant model files linked by simulation file for each required run - HA10_CARY13_F01.ICMT
GIS Deliverables - Hazard
Flood Extent Files (Shapefiles)
Fluvial
E11EXFCD100F0
E11EXFCD010F0
E11EXFCD001F0

Flood Depth Files (Raster)
Fluvial
E11DPFCD100F0
E11DPFCD010F0
E11DPFCD001F0

Water Level and Flows (Shapefiles)
Fluvial
E11NFCDF0

Coastal
E11EXCCD100F0
E11EXCCD005F0
E11EXCCD001F0

Coastal
E11DPCCD100F0
E11DPCCD005F0
E11DPCCD001F0

Coastal
E11NCCDF0

Wave Overtopping
NA

Wave Overtopping
NA

Flood Zone Files (Shapefiles)

Flood Velocity Files (Raster)
Fluvial
E11VLFCD100F0
E11VLFCD010F0
E11VLFCD001F0

E11ZNA_MCDF0
E11ZNB_MCDF0

Flood Defence Files (Shapefiles)
Defended Areas
N11DFFCD010F0

Coastal
E11VLCCD100F0
E11VLCCD005F0
E11VLCCD001F0
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GIS Deliverables - Risk
Specific Risk - Inhabitants (Raster)
Fluvial
E11RIFCD100F0
E11RIFCD010F0
E11RIFCD001F0

General Risk - Economic (Shapefiles)
One UoM Map

General Risk-Environmental (Shapefiles)

Coastal
E11RICCD100F0
E11RICCD010F0
E11RICCD001F0
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